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REFERAT (Syfte, Metod, Resultat)

I det s.k. MULI-projektet, som stéds av EU inom ramen fér THERMIE-programmet och KFB,
har ett medelstort fordon (lingd/bredd ca 680/213 cm) anpassat for bade resenidrer och gods
tagits fram i samarbete med en kvalificerad tillverkare. Fordonet, som kan sdgas vara en busslastbil
(MULI-Buslorry), har lagt golv (23 cm 6ver mark, 17 cm niir fordonet ér nedsénkt), breda dorrar
och ett omsorgsfullt planerat resenérsutrymme med plats for 13 sittande. Léingst bak finns ett
sdrskilt godsutrymme anpassat for savil sjukvardsgods som bussgods. Den valda
inredningslosningen baserar sig pa en sérskild Mock-up studie dir olika inredningar testats och
utvérderats. Ett liknande fordon har hittills inte funnits tillgéingligt. I den svenska delen av projektet
(dven Tyskland/Berlin deltar) testas och utvirderas tvi fordon anpassade for biogasdrift i tv
intressanta och innovativa trafiklsningar, dels pa en servicelinje mellan de tva sjukhusen i
Trestad, NAL-sjukhuset (Trollhéttan/Vinerborg) och Uddevalla sjukhus, och dels pé en s.k.
Flexlinje (efterfragestyrd servicelinjetrafik) i Vinersborg. Slutrapport fran projektet kommer att
presenteras under varen 1999,

ABSTRACT (Aim, Method, Results)

In the MULI-project — supported by the European Union within the THERMIE-programme,
and the Swedish Transport and Communications Research Board/KFB — a new type of me-
dium-sized vehicle (length/width approx. 680/213 cm) suitable for both passenger and goods
transportation has been developed in co-operation with a qualified vehicle supplier. The vehicle,
the MULI-Buslorry, has a low floor (23cm above the ground, 17cm when kneeling), wide doors,
a carefully planned passenger compartment with 13 seats based on the results of a special inte-
rior layout study, and a goods compartment specially adapted to transport goods from the health
care administration and also busgoods. Such a vehicle has not previously been available on the
market. In the Swedish test-site two MULI-Buslorries, adapted to biogas fuel and equipped with
a CNG engine, will be demonstrated and evaluated in two interesting and innovative transport
solutions — on a Service/Hospital Route between NAL (Trollhéttan/Vénersborg) hospital and
Uddevalla hospital and on a Flexroute (a demand responsive service route) in Vinersborg. A
final report will be presented during the spring 1999.
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MULI -Buslorry

Passenger and goods transport in a multiple buslorry

STATUS REPORT - SWEDISH PART OF THE MULI PROJECT

1. Background — What is MULI?

The MULI-concept has a dual approach that targets

« offering a new transport organisation concept for passenger and goods transport based on a
vehicle suitable for this transport

+ reducing environmental impact by using an environmentally friendly and energy effective
vehicle

The MULI-concept is being demonstrated in Berlin, Germany, and Alvsborg County (Trestad),
Sweden. In each of the chosen test-sites two vehicles (“MULI-Buslorries”) are in operation. The
demonstration of the MULI-concept is being carried out within the framework of the MULI-
Buslorry project, which is supported by the European Union and integrated in the THERMIE-
programme (DG XVII, Energy). The project began in April 1996 and will be completed at the
end of March 1999. The Swedish Transport and Communications Research Board (KFB) sup-
ports the Swedish part of the project.

The MULI-consortium consists of the public transport operators BVG (Berliner Verkehrsbetriebe,
Berlin/Germany) and Alvsborgstrafiken (Vinersborg/Sweden) and, as sub-contractors, IVU
(Gesellschaft fur Informatik, Verkehrs- und Umveltplanung mbh Berlin) and the Lund Techni-
cal University, which are experts in traffic planning, vehicle technology as well as energy and
environmental matters.

Alvsborgstrafiken is responsible for public transport in the County of Alvsborg and has consid-
erable experience in service routes (a friendly traffic with a high standard, adapted for disabled
and elderly persons) and special transports to/from hospitals (eg, by so called “Jumbolans-trans-
ports”), biogas buses (environmentally friendly and energy effective traffic) and goods transpor-
tation by bus (so called Busgoods Alvsborg). These experiences will be used in the Swedish part
of the MULI-project.
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2. The Objective of the MULI-Project

The MULI-Buslorry is a new type of vehicle - a medium sized vehicle for multiple use. The
MULI-Buslorry can be used either for passenger transport or goods transport — “Switched mode’-
or combined passenger and goods transport — “Shared mode”’- and will be the optimum vehicle
for many transport situations. It will fulfil the requirements of an attractive bus for different
modes of public transport and also fulfil quality requirements for the transport of (smaller) goods.
The overall aims of the MULI-project are the

* improvement of the public transport service

* diversification of energy sources

* reduction of both fuel consumption and emissions
* reduction of climate relevant pollution

* reduction of investment cost

The Swedish test-site is a demonstration of the MULI-Buslorry in shared mode by using two
CNG vehicles (biogas) operating in a rural area (“Service/Hospital Route” between two hospi-
tals) and a medium-sized Swedish town (“Flexroute” in Vinersborg).

Within the framework of the overall aims there is an ambition in the Swedish part of the project
to

* develop the service route concept further
* develop a solution for the distribution of busgoods across short distances in
urban areas

In the German test-site (Berlin) the MULI-Buslorry is being demonstrated in switched mode. In
the morning and/or during the day the MULI-Buslorry is used for the transport of goods, whereas
in the evening or during the night the vehicle is used for passenger transport. The “German
MULI-Buslorry” is the same size as the Swedish one (has the same chassis) but uses another
interior layout.
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3. Operation Plan for the Swedish Test-Site

3.1 Some Facts about the Test Area

The Swedish part of the MULI-project has chosen Trestad as the test area.

Trestad (“Three towns area”) consists of three small cities Trollhéttan, Uddevalla and Vinersborg
which lie 10 km to 25 km apart. Trestad, which co-operates in a number of matters (communica-
tion issues, health and medical care etc), is situated at the south end of Lake Vinern and has
about 135,000 inhabitants in total. There are two regional hospitals in Trestad —one in Trollhdttan/
Vinersborg (NAL) and one in Uddevalla. The two hospitals (NAL/"Norra Alvsborgs Léns”
hospital and Uddevalla hospital) are administrated by “NU-sjukvérden” (= “Health and medical
care administration”). In Trestad it is possible to demonstrate the MULI-Buslorry concept in
both a rural and an urban area and there are also feasible transport tasks for testing the vehicle.

Trestad — the Swedish test area.
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3.2 Selected Transport Tasks for the Demonstration of the MULI-Buslorry

The public transport system in Sweden comprises both passenger and goods (known as Busgoods)
transportation and includes local and regional scheduled services and demand responsive trans-
port (Special Transport Service/”Firdtjanst” and medical journeys/ ’Sjukresor”). In each county
the responsibility is shared by local municipalities, regional authorities and the county transport
authority. An increasing co-operation between the responsible authorities and different forms/
modes of transport is necessary as well as development of these forms, vehicles, technical solu-
tions etc.

There is a great need for a small or medium-sized vehicle — a buslorry — for combined passenger
and goods transport both in urban and rural regions. During the initial phase of the project the
Swedish Working Group discussed several transport tasks (feeder bus traffic to main routes in
the public transport system, school bus traffic, transportation of elderly and/or disabled persons
on service routes, local distribution of Busgoods, transportation of patients and medical items
etc), where such a vehicle — a MULI-Buslorry — could be demonstrated and tested.

In Alvsborg County a great number of small buses, which are adapted to the needs of disabled
and elderly persons are operating more than 20 lines carrying about one million passengers a
year. This service route concept has been very successful and extends today all over Sweden.
The result shows that a public transport designed for a selected group of passengers is not only
attractive for these passengers but also offers a better service for other public transport users. Tt
can however also be stated that the vehicles used on the service routes could be even more suited
for their tasks and there is a need for better vehicles than those which are currently available.

Public transport in Sweden is also used for goods transport (Busgoods), eg, distribution of spare
parts for small industry from town to rural areas, and medical items and pharmaceutical prod-
ucts from a central storage to various health and medical institutions. During the last few years
Alvsborgstrafiken has transported medical goods (in combination with passenger transport) from
a central regional hospital to local medical centres. There is a need for further developed con-
cepts and measures — eg, new types of vehicles — in order to achieve greater co-ordination in
transport of both passengers and goods between institutions dealing with health and medical
care in Alvsborg county.

The combined passenger and goods transport is mostly operated by ordinary standard or Midi-
buses, which are not adapted for this particular purpose. Small and medium-sized vehicles suit-
able for both passenger and goods transport are not available on the market. Therefore the MULI-
project supports the design and construction of an appropriate vehicle for both the shared (Swe-
den/Trestad) and switched (Germany/Berlin) mode.

The Swedish Working Group stated at an early stage that Alvsborgstrafiken’s experience in, and
great knowledge of, service routes and goods transport by the public bus system would be used
when testing the MULI-Buslorry in suitable traffic tasks in the Swedish test-site.

When the MULI-project began a new organisation for health and medical care in the Trestad
area was decided. It had been decided that the two hospitals in Trestad, Trollhittan/V anersborg
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hospital and Uddevalla hospital, would work together and be administrated by a new adminis-
tration called NU-sjukvérden.

There are 2,700 and 2,500 persons working at the hospitals in Trollhdttan/Vinersborg (NAL-
hospital) and Uddevalla respectively. The hospitals intend to work closely together and some
clinics will concentrate their activities at one of the two hospitals. This will result in more trav-
elling and a changed pattern of travelling between the hospitals — both for patients and for staff.
There will also be an increasing amount of goods transported between the hospitals. The dis-
tance between the hospitals is 25 km.

The transport needs consist of

+ working journeys for the staff (home — hospitals)

« transport of patients (medical journeys)

« official journeys for the staff between the hospitals

s goods transport — medical items, internal post and journals, medical tests etc.

During the first few years it will be a challenge for NU-sjukvérden to establish a pattern for the
transports between the hospitals based on public transportation facilities. NU-sjukvérden has
the following ambition.

« No official journeys between the hospitals in private cars — public transport facilities must be
used

« Transportation of patients and goods will be as far as possible co-ordinated and use public
transport facilities

The Swedish Working Group decided to demonstrate the MULI-Buslorry on a new service route
between the two hospitals in Trestad, and to plan this new route in close co-operation with NU-
sjukvérden and Bohustrafiken, which is responsible for public transport in Uddevalla.

Alvsborgstrafiken has during the past years run a service route in Vinersborg with a fixed time-
table and fixed bus stops. The number of passengers has not been satisfactory and has been
lower than on other service routes in the county (eg, in the cities of Borés and Trollhdttan).
Alvsborgstrafiken has, therefore, had discussions with the municipality — primarily the section
responsible for Special Transport Service/STS — on changing the traffic on the service route in
some way.

When this discussion was going on, trials with a new type of service route traffic called “Flexroute”
started in Gothenburg — in two districts of the city called Biskopsgérden and Hogsbo. This
Flexroute traffic functions as an intermediate form between STS and an ordinary service route.
The Flexroute is demand responsive, has no fixed bus stops but a great amount of so called
meeting points” between the stops at the end-points of the route, where the passengers can be
picked up and dropped off. The meeting points are closer together than ordinary bus stops,
which for most people means a walking distance of less than 150 metres. In Biskopsgéarden the
two minibuses, which are serving the Flexroute, depart each hour on the hour from the respec-
tive end-points and must reach the other end-point within 55 minutes. The route (every trip)
between the end-points is completely flexible and stopping is only according to demand. After a
rather slow start the Flexroute traffic in Gothenburg has been successful and is being used of a
growing number of satisfied passengers. The Flexroute in Gothenburg started in March 1996,

~
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and the trials were initially to continue for a year. The Flexroute service was later extended at
least through 1998.

The Swedish Working Group decided to demonstrate the MULI-Buslorry on a similar Flexroute
solution in Vinersborg adapted to the particular circumstances in Vinersborg.

Research has shown that there are several Busgoods clients in Vénersborg who want a service
which fetches and delivers the goods at the door. Until recently clients have themselves fetched
and delivered the goods at the Busgoods terminal located at the railway station. This time could
be better spent. To use the MULI-Buslorry for such a distribution of goods from the Busgoods
terminal to the clients and vice versa was considered a good solution.

The Swedish Working Group therefore decided to test the MULI-Buslorry for distribution of
Busgoods in the central parts of Vénersborg within the framework of the Flexroute concept and
consequently the MULI-Buslorry on the Flexroute will be used for combined transport of pas-
sengers and goods.

Summary

There is an ambition within the public transport system to

* co-ordinate different forms of transport paid for by society

* develop and test new transport solutions for new clients, eg, combination of passenger and
goods transport

For such transport tasks there is a need for a new type of vehicle, a vehicle for multiple use. It
must be a safe and comfortable vehicle adapted for disabled persons and elderly passengers and
a vehicle that also can be used for goods transportation.

The dual approach of the MULI-concept is to

* offer a new transport organisation concept for passenger and goods transport based on a
vehicle suitable for this transport

* reduce the environmental impact by using an environmentally friendly and energy effective
vehicle

The vehicle developed for the operation demonstrations within the MULI-project, the MULI-
Buslorry, is a medium-sized vehicle for multiple use. It can be used for transportation of passen-
gers and goods either simultaneously (shared mode) or alternatively (switched mode) and is an
appropriate vehicle for different transport situations.

Alvsborgstrafiken has great experience in service routes, special hospital routes (so called
Jumbolans traffic - a special transport solution for patients visiting the hospitals), biogas buses
and goods transportation by bus (so called Busgoods). These experiences will be used in the
Swedish test-site.

In the Swedish test-site the MULI-Buslorry (some facts about the ”Swedish M ULI-Buslorry”: length/
width approx. 680/213cm, low floor — 23cm above the ground and when kneeling the height is only 17cm
— wide doors, a carefully planned passenger compartment with 13 seats, or 11 seats and room for a
wheelchair, a goods compartment adapted for transport of goods and equipped with a CNG engine

A
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adapted to biogas fuel) is being demonstrated for combined transportation of passengers and goods
(shared mode) in two different transport solutions

A. Ona Service Route between the two hospitals in the Trestad area, Trollhéttan/
Vinersborg hospital (NAL hospital), and Uddevalla hospital; transportation
of passengers and goods between the hospitals

B. On a Flexroute in Vinersborg; service route traffic in combination with the
local distribution of Busgoods in the centre of Vénersborg

The Flexroute is a new form of paratransit, a demand responsive service route which can be
described as an intermediate form of transport between shared taxi and a more traditional serv-
ice route for disabled and elderly persons.

In the German test-site (Berlin) the MULI-Buslorry is being demonstrated in switched mode. In
the morning and/or during the day the MULI-Buslorry is used for transportation of goods, whereas
in the evening or during the night the vehicle is used for passenger transportation. The ”German
MULI-Buslorry” is the same size as the Swedish one (is based on the same chassis) but uses
another interior layout.

3.3 Demonstration of the MULI-Concept in Two Different Transport Solutions

A. Service/Hospital Route between NAL Hospital and Uddevalla Hospital

Service Principles

The Service/Hospital Route (route 873) is a traditional service route with fixed bus stops and a
fixed timetable. The Service/Hospital Route is a transport service primarily for passengers and
goods between the two regional hospitals in the Trestad area, Trollhéttan/Vénersborg hospital
(NAL hospital) and Uddevalla hospital.

The route starts in the centre of Trollhdttan (at the bus terminal on Drottningtorget) and ends
(since August 1998) at Rosenhill, a medical clinic and nursing-home for elderly patients. The
route also passes through the centre of Uddevalla (the bus terminal, Kampenhof). There are ten
single trips a day (five in each direction) Monday to Friday and all the trips pass the hospitals.
The bus stops for passengers at the two hospitals are located at the main hospital entrances.
There are special stops at each hospital for goods.

At the next page there is a figure of the Service/Hospital Route.
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The Service/Hospital Route — starts in Trollhdittan and ends in Uddevalla (Rosenhiill, a nursing
home) and passes the two hospitals in Trestad.
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One MULI-Buslorry is demonstrated on the Service/Hospital Route. The MULI-Buslorry traf-
fic on the route started March 16, 1998. The traffic was planned to start in November 1997 but
due to a delay in the construction of the MULI-Buslorry vehicle and some problems with the gas
installation, the start of the Service/Hospital Route was postponed to March 1998. The route
will run to at least June 1999 (the timetable extends to June 13, 1999) and the evaluation of the
MULI-project will consist of a demonstration period of 12 months between March 1998 and
February 1999. The results of this evaluation will determine whether the Service/Hospital Route
will continue after June 1999.

The Service/Hospital Route can be used for all kinds of passengers to/from or between the
hospitals — medical journeys, working journeys for the staff at the hospitals, official journeys for
the staff between the hospitals etc. As the MULI-Buslorry has a low floor (when the bus is in a
kneeling position the height above the ground is only 17 cm), space for a wheelchair etc, the
route is especially intended for elderly and disabled persons, visiting a doctor or travelling as a
patient. Prostrate patients can not travel by the MULI-Buslorry but can use the special transpor-
tation facility run by Alvsborgstrafiken called ”Jumbolansen”.

At NAL hospital there is a hostess helping disabled and elderly passengers who use the MULI-
Buslorry on the Service/Hospital Route. The hostess fetches or leaves those passengers at the
bus stop located at the main entrance and helps them to and from the doctor. This appreciated
and well-functioning service may be introduced also at the Uddevalla hospital during the au-
tumn 1998.

—~ a_J

Bus stop at NAL hospital (main entrance). The hostess at the hospital helps a passenger to
board the MULI-Buslorry. The MULI-Buslorry is in a kneeling position and the height above
the ground is only 17 cm. A special ramp is used for the wheelchair.

9
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Passengers visiting a doctor or travelling as patients (”sjukresor’”) must book a place in advance
(at least one hour before the departure of a journey) in the MULI-Buslorry via a booking central

located at NAL hospital. Other passengers do not need to book places in advance (since June 98)
but can make such a reservation if they wish to.

S AT e T
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The booking central at NAL hospital. The booking central makes a list of reservations and sends
the list by fax to the MULI-Buslorry.

The communication system between the MULI-Buslorry and the booking central consists of fax
and mobile telephone. The bookings made at the booking central are listed by the personnel and
sent to the MULI-Buslorry by fax. If any passenger has special problems and needs special
service or assistance (eg, using a wheelchair) this is noted on the list. If the driver has any
questions to the booking central, he/she can use the mobile telephone.

it
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s

The driver's section in the MULI-Buslorry with the communication facilities — fax and mobile
telephone.

10
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Goods transportation with the MULI-Buslorry on the Service/Hospital Route consists of medi-
cal items, medical tests, journals etc. The goods must not be too large or t00 heavy; the driver of
the MULI-Buslorry must be able to lift and handle the goods with his hands. The driver fetches
or leaves the goods at certain places/bus stops at the two hospitals, where the goods have been
left from different parts of the hospitals. Consequently, the personnel at the hospitals do not need
to wait for the MULI-Buslorry. The medical items, tests, medicine etc must be packed according
to specific regulations and are placed in special boxes or containers — belonging to the loading
system of NU-sjukvarden — which easily can be handled by the drivers. Fragile and/or danger-
ous goods are locked up in a special storage room to which the driver has a key.

Medical items etc are loaded at the special bus stop for goods at NAL. The special container
(with wheels) belonging to NAL'’s loading system is used. The MULI-Buslorry has a goods com-
partment at the rear of the vehicle.

The Service/Hospital Route (873) is one part of an increased public transportation system to/
from or between the hospitals in Trestad. The service route is co-ordinated both with the so
called Four-town-commuter (consists of the routes 870 and 880), which is running Trollhittan/
Vinersborg — NAL hospital — Uddevalla hospital — Uddevalla centre — Lysekil and the special
transportation facility called ”J umbolansen” (route 137). The Jumbolans traffic, which also be-
Jongs to the public transport system run by Alvsborgstrafiken, is primarily intended for prostrate
patients to and from the hospitals but can also be used by other passengers. The combination of
these transport facilities makes it possible to go from Trollhéttan, Vinersborg and Uddevalla to
the two hospitals in Trestad every half an hour almost all day, Monday to Friday.

11
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Promotion and Marketing

On March 12, 1998, a few days before the start of the Service/Hospital Route (March 16, 1998),
a press conference was held at NAL hospital. Information material was distributed to the partici-

pants and the MULI-Buslorry was exhibited and demonstrated.
Some articles have been written in both local newspapers and professional journals.

NU-sjukvérden has spread information about the new transport facility — the MULI-Buslorry —
to the staff within the whole organisation. The booking central encourages doctors and nurses to
use the MULI-Buslorry on the Service/Hospital Route, instead of eg, taxi when they are book-
ing transports to/from or between the hospitals for patients, medical items and tests etc. Posters
describing the advantages of the Service/Hospital Route can be seen at the different hospital
clinics.

There is a special brochure (timetable) showing all the available transport facilities between
Trollhdttan and Uddevalla via the two hospitals. In this brochure there are facts about fares and
information about how to book a journey with the MULI-Buslorry on the Service/Hospital Route.

Payment and Financing (Fares)

The different methods of payment and the fares for travelling with the Service/Hospital Route

(and other means of transport to/from or between the hospitals) are as follows.

* Single tickets. The cost for a journey between the hospitals is SEK48 (adults).

* Value Pass/’virdekort”. A smart card which can be loaded with different amounts between
SEK100 and SEK900. A journey between the hospitals with a value pass costs SEK34.20
(adults); for official journeys, staff can use such a value pass free of charge.

* Travel Pass/”periodkort” (eg, "lilla Fyrstadskortet”). Lasts 30 days and is the cheapest way
for anyone using public transport to commute to and from the hospitals every day.

There are special rules and fares for medical journeys. The booking central gives information
about fares for the passenger when a medical journey is booked. It should however be stated that
society (the county council) will reduce the cost if the Service/Hospital Route is used for medi-
cal journeys instead of a taxi or other special transport facility.

In the final MULI report (March/April 1999) a more detailed description of the economic result
for the Service/Hospital Route traffic will be presented.
Some Experiences so far

Statistics are still being collected according to the evaluation plan (see chapter 5). Detailed
interviews with passengers, drivers, mechanics, personnel at the booking central etc will be

carried out during October 1998. In the following only a few facts can be mentioned — what is so
far good and what is not so good with the MULI-Buslorry traffic on the Service/Hospital Route.

17
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Good:

It seems most passengers are satisfied with

 the vehicle/the MULI-Buslorry: it is easy to board and alight, and comfortable to ride

- the drivers and the service and assistance they offer the passengers

- the personnel at the booking central and the service they give the passengers.

The drivers are satisfied with the MULI-Buslorry — it is comfortable and easy to drive.
The MULI-Buslorry has been reliable and there has been only a few smaller repairs.

The amount of goods transportation with the MULI-Buslorry between the hospitals is of a
rather great extent.

Not so good:

The number of passengers using the Service/Hospital Route is too low — on average one
passenger per trip. (Experiences from the introduction of other service routes shows that it
takes a rather long time before the target groups in question begin to use such a new trans-
portation facility, because they are used to other means of transportation such as taxi or
private car).

There have been some technical problems with the communication between the booking
central and the MULI-Buslorry.

There has been a delay with the gas installation mainly because of different rules in the
European Union and Sweden; therefore the MULI-Buslorry has been driven on gasoline up
to now (see chapter 4).

Goods have been forgotten a few times at the special busgoods stops at the hospitals — the
Jogistic system in the hospitals must be improved.

The drivers are a little concerned about the packaging of dangerous and fragile goods — it is
essential that such goods are packed correctly.

Summary

There is one MULI-Buslorry running the Service/Hospital Route, route 873, between the
two hospitals in Trestad. The route has fixed bus stops and a fixed timetable.

The MULI-Buslorry is being demonstrated for combined transport of passengers and goods
(shared mode); all kinds of passengers are allowed to go by the MULI-Buslorry, but the
target group is elderly and/or disabled persons who are visiting a doctor or who are travel-
ling as patients. The goods are medical items, medical tests etc which can be handled by the
driver in an easy and safe way.

The demonstration of the MULI-Buslorry on the Service/Hospital Route comprises a test
period of 12 months, March 98 — February 99.

There are 10 single trips on the Service/Hospital Route. These trips are co-ordinated with
other traffic (route 870, ordinary bus traffic run by ordinary buses and route 137, run by a
special vehicle called »Jumbolansen”) to/from or between the hospitals.

The bus stops at the hospitals are located in front of the main entrances.

There are special places/bus stops at the hospitals, where the goods are loaded. A special
logistic and loading system has been developed for the handling of the goods.

Passengers visiting a doctor or travelling as a patient between the hospitals (medical jour-
neys/”sjukresor”’) must book a place (one hour in advance) via the booking central at NAL.
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* The communication system between the booking central and the MULI-Buslorry consists of
fax and mobile telephone.

* There is a hostess at the NAL hospital assisting disabled and elderly persons to and from the
hospital bus stops (of the Service/Hospital Route).

* Experiences so far: the passengers appreciate the low floor in the MULI-Buslorry and they
are satisfied with the service and assistance the drivers and the booking central offer; the
amount of passengers is too low but the level of goods transport is satisfactory.

B. Flexroute in Viinersborg

Service Principles

The Flexroute introduced in Vinersborg replaces the previous service route with a fixed timeta-
ble and fixed bus stops. The Flexroute traffic is demand responsive and is suited to the desires of
the passengers to go from one point to another within a fixed area. Thus each trip in this area is
different and only approaches the places ("meeting points”) where there are passengers waiting
to be fetched or left. There is no ordinary timetable and only the start time towards downtown
and departure time from downtown are fixed.

The Flexroute area in Vinersborg covers the city centre including downtown and the district of
the city called Mariedal (see figure below). The Flexroute area is the most densely populated
area of the city, and the number of inhabitants in the Flexroute area can be estimated to around
10,000. There are also more elderly persons — and persons with an STS permit
("Fardtjénsttillstdnd”) — in this area than in other parts of the city.

There is one MULI-Buslorry on the Flexroute running between Mariedal and downtown once
an hour in each direction from 9.15am to 3.45pm, Monday to Friday. It means there are seven
trips to and seven trips from downtown. There are 70 meeting points in the Flexroute area where
passengers can be picked up or dropped off. The meeting points are closer together than ordi-
nary bus stops in Vinersborg. The walking distance to a meeting point (eg, from one’s home)
never exceeds 150 metres but is often much shorter, which means that passengers usually get a
door-to-door service. The MULI-Buslorry on the Flexroute only approaches a meeting point if
someone has booked a ride to or from this point. It is possible to £0 between any meeting points.
One cannot board the MULI-Buslorry on its way from one point to another if a ride has not been
booked in advance.

On the next page there is a figure showing the Flexroute area.
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The Flexroute area in Vinersborg with its meeting points.
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Traffic with the MULI-Buslorry on the Flexroute started on March 23, 1998. Traffic was planned
to start in November 1997 but due to a delay in the construction of the MULI-Buslorry vehicle
and some problems with the gas installation the start of the Flexroute was postponed. The route
will run until at least June 1999 (the timetable extends to June 13, 1999) and the evaluation of
the MULI-project will consist of a demonstration period of 12 months between March 1998 and

February 1999. The results of this evaluation will determine whether the Flexroute will continue
after June 1999.

The MULI-Buslorry on the Flexroute will be demonstrated for combined transport of passen-
gers and goods but until the end of August 98 it has been used only for passenger transport. From
August 26, 1998, the MULI-Buslorry has also been used for goods transport.

"

W e

v

The MULI-Buslorry at a meeting point on the Flexroute in Viinersborg. The vehicle is kneeling

and the height above the ground is only 17 cm.

P o

The interior of the M ULIBusZorry. The passengef co)npartment has 13 seats — or 11 seats and
room for a wheelchair — low floor (23 cm above the ground), several hand grips etc.
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No one is prohibited from using the Flexroute but the route is particularly intended for disabled

and elderly (+65) persons. It is expected that persons with the STS (Special Transportation
Service) permit will use the Flexroute instead of choosing STS facilities.

All passengers who want to use the Flexroute have to book places at NAL booking central at
least 30 minutes in advance (if a passenger wants to travel at 9.20am from a certain meeting
point he/she must call the booking central before 8.50am). On the basis of the bookings made by
the passengers, the booking central plans the trip to or from downtown to offer the most suitable
times for fetching and leaving passengers.

The communication system between the MULI-Buslorry and the booking central consists of fax
and mobile telephone. The bookings made at the booking central are planned and listed by the
personnel at the central and then sent to the MULI-Buslorry by fax. If any passenger has special
problems and needs special service or assistance (eg, using a wheelchair) this is noted on the list.
If the driver has any questions to the booking central, he/she can use the mobile telephone.

Within the framework of the Flexroute concept, a new solution for the distribution of busgoods
in the urban areas of Vinersborg will be tested. A survey has shown that there are several busgoods
clients in Vinersborg who want a service that fetches and delivers the goods at the door. A first
part of this goods distribution test started at the end of August. A busgoods client located within
the Flexroute area will get his goods transported from the Busgoods terminal at the railway
station (where all the busgoods to and from Vinersborg are stored and where there is also a
Flexroute meeting point). The Busgoods terminal calls the MULI-Buslorry when a parcel for
the client has arrived at the Busgoods terminal. The driver will then include the goods-client’s
stop along with the passenger stops.

P Qv e Tl o i e S S
Busgoods are loaded at the busgoods terminal (at the railway station) in Vinersborg. The M ULI-
Buslorry has a goods compartment in the rear part of the vehicle.
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After the first test period — with only one client and one direction for the busgoods from the
Busgoods terminal to the client — the test will be developed to include transportation of goods

from the client to the Busgoods terminal. In a further step additional busgoods clients within the
Flexroute area will be included in the test.

The Flexroute is co-ordinated with the other public transport in Vinersborg in such a way that
the Flexroute arrival and departure times to/from downtown are co-ordinated with the timetable
for the other public transport.

Promotion and marketing

On March 12, 1998, a few days before the start of the Service/Hospital Route (March 16, 1998),
a press conference was held at NAL Hospital. Information material was distributed to the par-
ticipants and the MULI-Buslorry was exhibited and demonstrated.

The Flexroute was inaugurated (with a simple ceremony and special offers to the first passen-
gers) at the start of the Flexroute traffic in Vinersborg March 23, 1998. Before the Flexroute
service began operating, a special brochure was produced which described when and where the
Flexroute would run and how to use it. This was distributed to people older than 65 (+65) and
people with an STS permit.

Advertisements have been placed in local papers and some articles have been written in both
local newspapers and professional journals.

Information about the Flexroute has also been given at meetings of associations for elderly
people (+65).

In the coming months more personal and direct information will be given to persons belonging
to the target groups (+65 and those with an STS permit) in order to increase the number of
passengers.

Payment and financing (Fares)

The different methods of payment and fares when travelling with the Flexroute are as follows

for a journey in one direction to or from downtown.

* Single tickets (without discount): SEK12.

* Value Pass (“virdekort”). A smart card which can be loaded with a value from between
SEK100 and SEK900: SEK7.80 before 2.30pm and SEK9 after 2.30pm.

* Travel pass (“periodkort”). Lasting 30 days: SEK170 if travelling between 9.00am and
2.30pm, SEK250 to use the Flexroute at all times.

Passes and tickets can be purchased on the MULI-Buslorry but also at the information centre of
Alvsborgstrafiken called “TidPunkten”.

For people using an STS permit the minimum fare when using an STS facility is SEK20. The
fare for a Flexroute trip is only half of the STS fare or even cheaper.
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In the final MULI report (March/April 1999) a more detailed description of the economic results
for the Flexroute traffic will be presented.

Experiences so far

Statistics are being collected according to the evaluation plan (see chapter 5). In-depth inter-
views with passengers, drivers, mechanics, and personnel at the booking central etc will be
carried out during October 98. The following presents a few of the findings so far — the success
and the shortcomings of the MULI-Buslorry traffic on the Flexroute.

Good:
o It seems as if most passengers are (very) satisfied with
 the vehicle/the MULI-Buslorry: it is easy to board and alight, it is comfortable to ride
- the drivers and the service and assistance they offer the passengers
- the personnel at the booking central and the service they give the passengers.
e« The drivers are satisfied with the MULI-Buslorry — it is comfortable and easy to drive.
«  The MULI-Buslorry has been reliable and there have been only a few smaller repairs.
 The goods test is functioning well.

Not so good:

+ The number of passengers using the Flexroute is too low — on average only two passengers
pertrip. (Experience from the introduction of other service routes shows that it takes a long
time before the target groups in question begin to use such a new transport facility, because
they are used to other means of transport such as taxis, an STS facility or a private car).

«  There have been some technical problems with the communication between the booking
central and the MULI-Buslorry.

« There has been a delay with the gas installation mainly because of different rules in the
European Union and Sweden; therefore the MULI-Buslorry has been driven on gasoline up
to now (see chapter 4).

Summary

«  There is one MULI-Buslorry running the Flexroute in the centre of Vinersborg.

e The Flexroute is demand responsive and the passenger must book a place at least 30 minutes
in advance at NAL booking central and every trip is planned to fit each passenger’s desire
for his/her ride within the Flexroute area. There are 70 meeting points within the Flexroute
area — closer to each other than ordinary bus stops — where the passengers can be picked up
or dropped off. The Flexroute offers a door-to-door transport.

e Between 9.15am and 3.45pm the passenger can choose between seven trips to and seven
trips from downtown; the trips arrive and depart downtown at fixed times co-ordinated with
the public transport system in Vénersborg.

«  The Flexroute can be used by all kinds of passengers, but the target group is elderly (+65)
and/or disabled persons. Especially persons with an STS permit are encouraged to use the
Flexroute.

« Until the end of August 98 the MULI-Buslorry on the Flexroute transported only passen-
gers. From the end of August the MULI-Buslorry has been used for the combined transport
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of passengers and goods. In the framework of the Flexroute concept, a new solution for local
distribution of busgoods in the central parts of Vinersborg is being tested. The demonstra-
tion of the MULI-Buslorry on the Flexroute will consist of a test period of 12 months, March
98 — February 99.

* Experiences so far: the passengers appreciate the low floor in the MULI-Buslorry and they
are satisfied with the service and assistance the drivers and the booking central offer. The
number of passengers is growing but is still too low; the first step of the goods test is running
well.
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4. The Vehicle - MULI-Buslorry

4.1 User Needs and Technical Requirements

The MULI-Buslorry project ("Buslorry with multiple use”) intends to demonstrate an environ-
mentally friendly small to medium-sized vehicle/bus that is suitable for passenger and goods
transportation alternatively (=switched mode, Germany/Berlin) or simultaneously (=shared mode,
Sweden/Trestad).

A medium-sized vehicle, which could be used for combined passenger and goods transportation
is not available on the market. Therefore, the MULI-Buslorry has been developed in co-opera-
tion with a qualified vehicle supplier.

As a cost-efficient solution, it was decided that the MULI-Buslorry should be based on a stand-
ard vehicle (bus or goods vehicle) and modified to the specific requirements of each project
partner (license, regulations etc). The final specifications for the interior of the vehicle used in
the Swedish demonstration are a result of the mock-up study and discussions with the manufac-
turer during the construction phase.

Engine Technologies

In order to evaluate the environmental impact of different engine technologies, CNG and con-
ventionally driven vehicles are being demonstrated in the MULI project. In Trestad two vehicles
are used which are adapted to biogas fuel and must therefore be equipped with a CNG engine.

Basic Vehicle Requirements

The concept of the MULI-project is an attractive vehicle that can accommodate all kinds of
passengers — including elderly and disabled persons — and is a suitable lorry for transport of
different kinds of goods (small to medium-sized goods). The vehicle must fulfil Swedish regu-
Jations on accessibility for buses in public transport. It must also fulfil requirements for good
ergonomic conditions for the personnel when handling goods.

The MULI-Buslorry must be of a high standard to attract different categories of passengers
including school children, commuters etc as well as elderly and disabled people and it must also
be a vehicle that attracts bus operators. The vehicle must have a low floor, wide doors, a care-
fully planned passenger compartment, soft suspension system etc. It must be a vehicle suitable
for many different kinds of transportation but especially for service route traffic in combination
with goods transport/distribution.

As a basis for the call for tender, basic requirements were set up for the following areas.
Vehicle size, vehicle floor (including floor height), passenger compartment, door openings

to the passenger compartment, goods compartment, door opening for loading and unload-
ing goods, interior standing height, suspension, and destination signs.
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4.2 Call for Tender

The call for tender information material was sent to 19 vehicle suppliers in November 1996.
The selected group of suppliers was based on contacts taken with potential suppliers who had
indicated their interest in participating and on a market analysis. It was essential that the suppli-
ers had sufficient experience and could fulfil the necessary quality requirements.

It was pointed out in the call for tender that functional studies would be carried out for the
Swedish MULI-Buslorry in order to specify the requirements for the interior of the vehicle.

4.3 Selection of the Vehicle to be Used as the MULI-Buslorry

Of the 19 contacted vehicle suppliers four submitted offers. The small number of responses
indicates that the vehicle requirements for the MULI-Buslorry exceed the standard of ordinary
vehicle production. Of these four suppliers, three were pre-selected. The requirements for floor
height (must not exceed 23c¢m with no entrance step) were the crucial point for the selection of
the basic vehicle.

After detailed discussions with the suppliers about the need for specific technical modifications
of the vehicles in question, the final decision on the co-operative partner was made in April
1997. The selected partner was Kutsenits International Bus Constructions in Hornstein, Austria
and the selected vehicle was VW-Kutsenits-City III (vehicle length/width approx. 680/213cm).
The vehicle is based on a chassis from Volkswagen with a body from Kutsenits. This vehicle has
been modified and used as the MULI-Buslorry.

4.4 Mock-up Study

The mock-up study started in June 1997 and was finished in August 1997. The construction of
the mock-up, including drawings and supervision during the construction work, was carried out
by BW Konsult AB, which also is responsible for the tests, evaluations and the report from the
mock-up study. The mock-up study was based on the dimensions of the vehicle chosen as the
MULI-Buslorry in the call for tender, Kutsenits City ITI. Thus the framework and dimensions of
the vehicle could not be changed, nor could the design of doors, the height of the floor above
ground etc.

Objective

The objective of the study was to test and evaluate different modes of the interior layout of the
vehicle including choice of seats, types and location of interior fittings (handgrips, handrails
etc).

The Mock-up

The mock-up was built in the workshop of Linjebuss in Trollhittan in June 1997 and was made
by personnel from Linjebuss. The mock-up is entirely made of wood and fibreboard and fixed
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together with screws, which made a reconstruction possible during the tests and its disassembly
after the completion of the study.

The construction of the mock-up has started.

The MULI-Buslorry will be used for transportation of both persons and goods (shared mode).
The mock-up therefore consists of two main parts, one for passengers and one for goods, sepa-
rated from each other by a wall, which is detachable.

Test Subjects

In total 17 disabled persons — from seriously ambulant disabled to slightly disabled —have tested
the mock-up. Furthermore, 6 experts on handling and transportation of disabled people have
given their opinions. Each subject was engaged 1-2 hours with the tests.

Evaluation of the tests

According to Swedish regulations it is preferable with 13 seats or more in the vehicle. The tests
were carried out with the prerequisite that the passenger space enables 10 fixed seats of high
standard and with 3 foldable seats.

The step height, 23 cm above the ground, is considered too high by a few subjects (not wheel-
chair users) with problems to walk and move. A detachable extra step could be used, handled by
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the bus driver, if the bus stop is not elevated. When the MULI-Buslorry is kneeling the step
height is only 17 ¢cm, and most “walking” passengers are able to manage this height.

For those using wheelchairs, the angle of the ramp is considered too steep (16 degrees if the bus
stop is not elevated), especially when an electric powered wheelchair is boarding. Under these
circumstances the test ramp also was too narrow (80 cm) — the clearance was only about 2-4 cm
on each side of the wheels.

Tests with disabled persons. The ramp used in the tests was 80 cm, which was considered too
narrow for persons using wheelchairs. If the first step above the ground is 23 cm, some people
with walking difficulties consider this height too great. If the MULI-Buslorry is kneeling, the
step height is only 17 cm, and most “walking” passengers are able to manage this height.
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The entrance door in the front of the vehicle has a free width of 125 cm, which is more than
necessary. The ramp should be located as far back in the doorway as possible to make it easier to
manoeuvre an electric wheelchair within the vehicle and to meet the ramp when disembarking
the vehicle.

The free space for a wheelchair in the front of the bus, where the place for the wheelchair is
located, is enough for manoeuvring an electric wheelchair if none of the three folding seats is
used. The restraint system uses straps fixed to the floor.

Each seat, excluding the three folding seats, will be equipped with two-point safety roller belts.
These seats will also be equipped with handgrips as well as folding armrests. All subjects con-
sidered the seats to be of a high standard, though a few of them had some objections about the
height of the seats above the floor — which can be made higher with an extra cushion — and the
angle of the backs, which cannot be raised. As an extra option the backs could be supplemented
with adjustable cushions behind the head of a passenger if asked for.

Every step, handgrip, handrail etc will be marked in a contrasting colour, such as yellow.

The goods compartment in the rear of the vehicle has an interior dimension of about 85 cm by
198 cm. Two experts on the handling and transportation of goods in buses in the region have
given their opinions on the goods compartment. The goods compartment is large enough for the
storage of one of the containers used by the regional hospitals in Trestad (NU-sjukvérden) and a
number of other goods. No interior fittings were desired. The surface of the floor should be
rough. It must be possible to lock the rear door of the vehicle (for the goods compartment) from
the outside with a key or something similar, ie, not only from the driver’s cab.

The mock-up study is presented in a report (in Swedish) dated September 1, 1997.

4.5 Construction of the MULI-Buslorry

The MULI-Buslorry vehicle has been constructed in a factory in Slovenia. The installation of
the gas tanks was carried out in Berlin.

Linjebuss Ltd has carried out the completion of the interior of the MULI-Buslorry vehicle. It is
made in Sweden (Trollhittan) and based on the results of the mock-up study. Linjebuss is also
responsible for the registration of the vehicle.

There has been a delay with the gas installation. This is mainly a result of different rules in the
European Union and Sweden; therefore, the MULI-Buslorry has been driven on gasoline up to
now in the Swedish trial.

Tt has not been possible to test the MULI-Buslorry as gas propelled, due to the fact that Swedish
officials have not given the gas installation safety approval. When the vehicle was delivered to
Sweden in November 1997, it had the same design as the vehicles in the Berlin project. There
are no mutual EU agreements for gas propelled vehicles. Safety inspection was therefore carried
out according to Swedish requirements. These showed that the gas system had not been tested at
minus 40°C, as required in Sweden, but only at minus 25°C and that the safety ventilators were
not approved for use in Sweden. Volkswagen’s general agent received an exemption from the
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Swedish National Road Administration allowing the use of the vehicle at temperatures over
minus 25°C.

New ventilators were procured and re-built to fit the MULI-Buslorry. At re-inspection the ven-
tilators were approved but it was necessary to place one ventilator at each gas tank, ie, 2 ventila-
tors per vehicle, because the tanks “were not situated as one unit”. Due to the fact that the
ventilators are custom-made and other gas propelled vehicles in Sweden have only one ventila-
tor, an exemption from the Swedish National Road Administration was applied for in March 98.
The exemption decision was delayed until September 98 and then denied.

This rigid and time-consuming handling by Swedish officials has resulted in considerable inter-
ruption in the operation at the Swedish test-site and significant expenditure for the collaborators
of the project. It is very doubtful whether the comparative trial of vehicles in Sweden and Ger-
many will be possible to be made in the way the project initially intended.
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5. Evaluation

Evaluation Plan

The start of the demonstration of the MULI-Buslorry is scheduled for February 1998. The dem-
onstration will be carried out for one year. During the demonstration the vehicle will be evalu-
ated on its environmental, energy and operational efficiency.

The MULI-Buslorry concept will be compared to ordinary traffic. The following figures will be
needed for such a comparison.

e Operation figures

* Pollution measurement

» Cost and commercial figures
» Passenger opinions

The evaluation will be carried out in such a way that the aims of the project can be followed up.
It must also be possible to compare the results from the Swedish evaluation with the evaluation
of the Berlin demostration.

The project intends to evaluate

« personal travel through interviews and questionnaires to passengers, patients, personnel at
the booking central and other personnel at the health care administration (=NU-sjukvérden)
and drivers and through collection of ticket and revenue statistics; the effects of the MULI-
traffic and traffic reorganisation for travellers in general, what customers think of the MULI-
service, the level of service in the booking central etc.

+ freight transport through interviews and questionnaires to companies, NU Freight organi-
sation and drivers and trough statistics; what do customers think of the freight service, the
amount of goods transport managed by Alvsborgstrafiken within the MULI-concept etc.

« vehicles (the MULI-Buslorries) through interviews with passengers, drivers and mechan-
ics; how is the level of accessibility and comfort, how does the vehicle function etc

« technology through interviews with drivers and mechanics and the collection of environ-
mental data and maintenance statistics; how does the new technology actually work in prac-
tice, environmental effects of vehicles etc

« economics through collection of economic data and statistics; can investment costs be re-
duced, can maintenance costs be reduced etc

The final evaluation plan for the Swedish test-site has been developed in co-operation with IVU
(Gesellschaft fur Informatik, Verkehrs- und Umveltplanung mbh Berlin). An overview of objec-
tives, evaluation methods and indicators is to be found in the appendix.

In the final MULI-report (spring 1999) a close description of the results of the evaluation will be
presented.
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Svensk sammanfattning

MULI-projektet har en tvéfaldig méalsittning.

1. Utveckla och erbjuda nya transportldsningar/organisationsconcept for resenérer och gods
baserade pa ett 1ampligt fordon.

2. Reducera miljopéverkan genom att utveckla och anvéinda ett miljovinligt och energieffektivt
fordon ~ en “busslastbil” for flerfaldig anvindning benimnd MULI-Buslorry
(MULI=MUltlIple Use).

MULI-conceptet demonstreras och testas i Berlin, Tyskland och i Trestadsomtadet (Trollhttan,
Vinersborg, Uddevalla) i Alvsborgs lin, Sverige. P4 varje testplats (Berlin och Trestad) testas
tvé fordon (MULI-Buslorries) i olika trafikuppgifter. MULI-projektet stods av EU inom det s.k.
THERMIE-programmet (tillhér DG 17, Energi, inom EU-kommissionen). Projektet, som vad
avser den svenska delen ocksé stéds av KFB (Kommunikationsforsknings-beredningen), startade
1 april 1996 och pdgér till 31 mars 1999. EU har dessutom i dagarna (september 1998) beslutat
om att en fortsatt utveckling av MULI-konceptet skall ske i ett uppféljarprojekt i vilket ytterligare
testplatser kommer att inga.

MULI-konsortiet bestér av de tva kollektivtrafikoperatorerna BVG (Berliner Verkehrsbetriebe,
Berlin) och Alvsborgstrafiken (Vénersborg) samt, som “sub-contractors”, IVU (Gesellschaft
fur Informatik, Verkehrs- und Umveltplanung mbh Berlin) och Trafikteknik/Lunds tekniska
hogskola. Alvsborgstrafiken ér ansvarig for den svenska delen av projektet och det fortlépande
arbetet utfors av en arbetsgrupp med representanter fran Alvsborgstrafiken, Linjebuss,
Trafikteknik/Lunds tekniska hogskola och LW Trafikplanering. NU-sjukvarden &r adjungerad
till arbetsgruppen. P4 de tva sista sidorna i denna delrapport finns organisationsschema, tidplan
och var och hur ytterligare information om projektet kan fas.

MULI-Buslorry &r en ny typ av mindre/medelstort fordon anvindbart i ett flertal olika
transportsituationer. MULI-Buslorry skall kunna anvindas bade for kombinerad tranport av
resendrer och gods (’shared mode”, provas i Sverige/Trestad) och for transport av antingen
resendrer eller gods (switched mode”, provas i Tyskland/Berlin).

Alvsborgstrafiken har varit foregangare i Sverige vad avser utveckling av bl.a. servicelinjetrafik,
biogasdrift och transporter av bide sjukresenirer (Jumbolansen mm) och sjukvardsgods. Dessa
erfarenheter anvands och utvecklas i den svenska delen av MULI-projektet tillsammans med en
utveckling av bussgodskonceptet. De tva svenska MULI-fordonen, som bada i forsta hand skall
koras pé biogas (vald motorlosningen méjliggor ocksa bensindrift), skall provas i ’shared mode”
dels pa en Service/Sjukhuslinje mellan de tva sjukhusen i Trestad, Trollhzittan/V. dnersborgs sjukhus
(oftast kallat NAL) och Uddevalla sjukhus och dels pa en sk. Flexlinje — en utveckling av
servicelinjekonceptet dr trafiken &r efterfrgestyrd och erbjuder i stort sett en dorr-till-dorr
resa/transport inom ett visst omrade — i Vinersborg.

I den tyska projektdelen provas MULI-Buslorry i “switched mode”; p& morgonen och/eller un-
der dagtid anvénds MULI-Buslorry for enbart godstransporter och under kvillstid eller nattetid
for enbart resendrer. De svenska och tyska fordonen/MULI-Buslorries ir baserade pd samma
chassi (ett Volkswagenchassi) men har olika inredning av verbyggnaden.
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Inredningen i den svenska MULI-Buslorry &r baserad pé en sirskild "Mock-up” studie dér dels
personer med olika rorelsehinder varit med som testpersoner och gett sina synpunkter p
inredningen och dels experter pa godshantering gett sina synpunkter. Svenska MULI-Buslorry
4r ca 680x213 cm, har lagt golv — 23 cm dver marken men dé fordonen “niger” dr instegs-hdjden
enbart 17 cm — breda dérrar (extra bred framdorr), en omsorgsfullt inrett resendrs-utrymme med
plats for 13 sittplatser eller 11 sittplatser och plats for en rullstol, ett sirskilt godsutrymme ldngst
bak i fordonet anpassat for bade sjukvardgods (och hanteringen av detta gods i rullcontainrar)
och bussgods.

Projektet kommer att utvérderas enligt en sérskild utvirderingsplan for en 12 ménaders testperiod
mellan mars 1998 och februari 1999. Statistik insamlas fortlépande och under oktober kommer
intervjuer av resenirer, forare, mekaniker, sjukhuspersonal mfl kategorier att genomforas. I
slutrapporten (varen 1999) kommer proj ektutvirderingen att presenteras mer detaljerat.
Erfarenheterna si hir lingt avseende den svenska projektdelen kan sammanfattas enligt féljande.

Service/Sjukhuslinjen mellan NAL och Uddevalla sjukhus.

Resenirerna uppskattar den 1aga instegshojden och &r ndjda med den service som forare och
personal vid bestallningscentralen ger (NAL'’s bestillningscentral anviinds och sjukresor maste
bestillas senast 60 min. fore resa; ovriga resenirer behiver ej bestilla i forvig). Antalet resenérer
p4 de tio sigelturerna mellan sjukhusen (fem i vardera riktningen) 4r &nnu inte tillfredsstéllande
(i dagsldget/september 98 ca en resendr/tur). Ddremot ar mingden godstransporter mellan
sjukhusen med MULI-Buslorry av tillfredsstéllande omfattning.

Flexlinjen i Vinersborg.

Flexlinjens mélgrupper ér personer ver 65 &r och fardtj anstberittigade (Flexlinjen &r dock 6ppen
for alla). Dessa resenirer uppskattar den ldga instegshojden och #r i 6vrigt ndjda med den serv-
ice som forare och personal vid bestdllningscentralen ger (NAL’s bestillningscentral, resa bestélls
senast 30 min. i forvig). Antalet resendrer 4r stadigt véixande med &nnu ej av tillfredsstillande
omfattning (i dagsliget ca tva resenirer/tur pd de sju+sju turerna som gar till resp. fran centrum,
mandag-fredag). Inom ramen for Flexlinjen har godsdistribution mellan Bussgodsterminalen
vid jarnvigsstationen och bussgodskund borjat provas och fungerar si hir langt bra. Ytterligare
kunder skall tas in successivt i detta godsprov.
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Appendix

Evaluation Plan

Overview of Objectives, Evaluation Methods and Indicators
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% MULI - Buslorry
*

* * * *
Time Schedule Swedish Test-Site
Start of the MULI-Project April 1, 1996
Call for Tender November 96 — April 97
Incl.
*  pre-selection of 3 possible vehicle suppliers
*  discussions about technical modifications
 final decision on vehicle supplier (Kutsenits)
Mock-Up Study (interior layout studies) June 97 - August 97
Construction of Vehicle May 97 - February 98
Incl.
*  construction of vehicle body (Kutsenits)
* installation of gas tanks
*  completion of the interior of the vehicle (Linjebuss)
Fixed Operation Plan October 97
Incl.
*  Service/Hospital Route between NAL (Trollhittan/
Vinersborg) and Uddevalla hospital
*  Flexroute Vinersborg
Fixed Evaluation Plan February 98
Traffic Start
*  Service/Hospital Route March 98
*  Flexroute Vinersborg March 98
Test Period March 98 - February 99
End of Project March 31, 1999
Organisation Swedish Test-site
Alvsborgstrafiken (ALAB)
Project Management
Stenerik Ringqvist
LW Traffic Planning
Project Coordination |
Lars Wede
[ I 1 1
Lund Technical University ALAB/Dep. of Traffic Planning Linjebuss Ltd BW Consulting
User Needs, Evaluation Operation Plan Vehicle Matters Mock-up Study
Agneta Stahl, Mats Borjesson Booking Routines, information Call for Tender, Supervising Bjérn Widell
Jonatan Hanson Jan Glans Ingvar Skogsgard
[ I 1
Heaith Care Administration Linjebuss Ltd
Service/Hospital Route, Booking Central Flexroute Vanersborg
Sture Bergling Bill Lundgren




MULI - Buslorry %
*

* o x
Further Information about the MULI-Project
...can be found in the following papers
1. Reports from the MULI-Consortium
e Information Paper June 96
e ReportI: 01.04.96 — 30.09.96 October 11, 1996
(including user needs)
« Report II: 01.09.96 — 31.03.97 May 26, 1997
(including call for tender information material)
e Information Paper October 97
2. Reports from the Swedish Working Group
e Mock-Up Study (in Swedish) September 1, 1997
« Report Swedish Test-Site December 97
« Evaluation Plan (final version in Swedish) September 98
...and can be given by the Swedish working group
Alvsborgstrafiken:
Stenerik Ringqvist phone +46 521 - 273801
Jonatan Hanson phone +46 521 - 273817
Lund Technical University:
Agneta Stahl phone +46 46 - 2229132
Mats Borjesson phone +46 18 - 4741000
Linjebuss
Jan Glans phone +46 31 - 878383
Bill Lundgren phone +46 520 - 420180
L W Traffic Planning

Lars Wede phone +46 521 - 18797



In the MULI-project - supported by the European Union within the THERMIE-programme,
and the Swedish Transport and Communications Research Board/KFB — a new type of me-
dium-sized vehicle (length/width approx. 680/213 cm) suitable for both passenger and goods
transportation has been developed in co-operation with a qualified vehicle supplier. The vehi-
cle, the MULI-Buslorry, has a low floor (23 cm above the ground, 17 cm when kneeling), wide
doors, a carefully planned passenger compartment with 13 seats based on the results of a spe-
cial interior layout study, and a goods compartment specially adapted to transport goods from
the health care administration and also busgoods. Such a vehicle has not previously been avail-
able on the market. In the Swedish tést-site two MULI-Buslorries, adapted to biogas fuel and
equipped with a CNG engine, will be demonstrated and evaluated in two interesting and innova-
tive transport solutions — on a Service/Hospital Route between NAL (Trollhdttan/ Vinersborg)
hospital and Uddevalla hospital and on a Flexroute (a demand responsive service route) in
Viinersborg. A final report will be presented during the spring 1999.
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