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Low-Floor LRVs Move
Into Second Generatlon

Low-floor LRVs have been in
operation for 10 years. Heve we
take a look at how lessons learned
are being incorporated into

which are now starting to be
mtroduced.

HE concepts behind today’s light-

weight low-dloor LRVs are both

radical and imaginative and are a

good example of how the rolling stock
industry has broken new ground in terms
of operating flexibility, running costs and
passenger convenience, and in many in-
stances at a price not much more than the
traditional high-floor tram. Nonetheless,
some of the first-generation designs have
had—and some still have—their problems.
The old adage “necessity is the mother of
invention” was particularly apt when the
first purpose-built low-floor LRVs were
being designed more than 10 years ago—
the first low-floor LRVs became operational
in Geneva, Switzerland, in the autumn . of
1987, Most of the more traditional trams
were more than 20 years old both in design
and operating concept and, therefore, were
not really suitable for the requirements of

cost—must aiways be kept clearly in sight
when outline specifications are transformed
into design realities, This was a view strictly
adhered to at the earliest stages of low-floor
- LRVs for both the first and second genera-
tion. Continuing analyses of existing and
future wurban ;transport requirements

. Second‘geﬂefaﬁon lOW'floor LRVS “"showed, and contintie o’ show, “that” this

canmot not be achieved simply by progres-
sive development; so
novel concepts were
and are continually
being envisaged’
that approach the
problems more from
the point of view of
bus design than
from that of a con-
ventional tram or
light-rail vehicle.
Such concepts
necessitate radical
re-thinking both in terms of design and
materials used.

The most apparent advantages of today’s
low-floor LRV is that they make life easier
for passengers, particularly the Llandlcapged
and parents with pushchairs for example.
Moreover, in_most _cases boarding _times

have been mg_qgﬁcantlx reduced, an impor-
tant consideration during peak-hour travel.

- But passengers have not heen the sole
benefactors Operators in many cases have
Benefited from improved operatmg econom-

the next 20 or 30 years. Some-
thing new was required for
the post-automobile city cen-
tre of the next century. .
Various transport authori- (%
ties, town planners and, in-
" deed, many relling stock -
. manufacturers, took. the op-
portunity to take a radical -
look at the tram and come up
with something that was bet-
ter for both the passenger ggd
operator and would overcome
upetator,
many of the attendant pro-
blems of transporting people
in densely-populated cities:
Jfruly a casé were necessity
drove both demgn and operat-
"ihg Tequirements.
. In these days of increasing
cost sensitivity within the
transport industry, the target

price—the initial capital Geneva was the first city to introduce Iow—floor Ilght rall vehicles.
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The target price—the
initial capital cost—must
always be kept clearly in

sight when outline
specifications are
transformed into design

realities.
]

ot
p‘roﬁe"to overloading and

the slip/sii rotectioni i1s much better,

allowing the operator to improve services.

The latter improvement i3, of CoUrse, largely
the result of using
regenerative brak-
tor advantage is that
the use of solid-state
traction control
makes wheel
almost a thing of
the past.

However, as with
most radically new
and innovative tech-
nology, many first-

generation designs of low-floor LRV have
had their problems, For example, interior

nojse has been higher than expected because
ﬂwgwxﬁi_el;gﬂ@&_dwf@
vehicle floor erefore, the passenger.
The propulsion electronics, surprisingly, and
rheostatic braking have also proved to be
noisier than expected. Another point of
contention has been the weight of the first
generation of low-floor LRV, which is more
than conventional designs. As a result,
electricity, consumption is abouf the same
as iraditional designs. How-
ever, it should always he
borne in mind that low-floor
designs de offer significant
savings in other areas.such
as maintenance and servicing.
The effects of running con-
ditions, especially on those
components surrounding the
wheel/rail environment, have
ven rise fo hlgh vertical g

values leadin e
wear resultin SOINe cars

being derailed. Some single-
whee! drives have proved to
be noisy. Furthermore, inde-
penident wheels have not pre-
vented the annoying shrieks
“assoclated with past genera-
‘tions of trams or noticeably
reduced track wear and fear,
~The latter point is perhaps
the higgest grouse coming
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from the operators, for the ride of low-floor
LRVs, particularly those with single axles
carrying individual wheels, has proved to be
particularly sensitive to the quality of the
track. Generaily, poorfy-maintained track
has shown to significantly increase running
noise and wear and tear to both LRV and
track. Clearly there is an incentive for an
operator to increase ti SOUeT

maintenance, -
The length of commissioning times has

also given rise to concern on the part of
some operators, In some cases it has been
many months before the new design of
vehicle is working to specification.

One can perhaps infer from this that too
many new designs have been initroduced
over too short a time, and as a result the
situation overloaded the capacity of many
rolling stock suppliers and operators, The
situation has been compounded by too much
relatively untried innovation that has im-
posed high remedial costs on some manu-
facturers. Initially one can also come to the
conclusicn that frying to produce a generic
type of low-floor LRV to swt all situations
exacerbates the situation. - -

Many of these problems should be
resolved by the second-generation of low-
floor LRVs that are shortly to he commis-
sioned. Most manufacturers have success-
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Vehicle Number of

length  passengers
A 8m 104
B 21m 126
c 26m 156
D 30m 179
E 34m 202
F 3Bm 232
G 42m 255

Combino uses a variety of modules to produce several types of vehicle.

fully incorporated new and innovative
technology and are concentrating on im-
proving the breed. The Siemens Combino is
an example of this. To_date 73_Combino
LRVs ] gred with options for a
further 20. The first will enter service in
QOctober in Potsdam, Germany. The design
Incorporates many years' experience derived
from operating under a variety of conditions
in various parts of the world.

Reducing the specific energy consumption
(energy consumed per unit of weight) is 2l:ﬁ'gh
on the list of design prigrities of most
manufacturers. Many second-generation de-
signs use both lightweight materials (alumi-
nium and composites) and weight-saving
construction methods (bonded-sandwich
techniques) coupled with the extensive use

of data-hus wiring to minimise cabling runs.

_All this goes some way to save energy. If the
Combino is typical of this approach, the tare

weight of such an LRV can be as low as 1
tonne/m of vehicle length.

Nevertheless, this is only part of the story.
The most significant energy savings are in
the use of advanced electric drives based on

IGBT (Insulated-Gate Bipolar Transisiors}
technology which makes much more effi-
clent use of electrical energy and is con-
sidered to be quieter in operation.

Specific operator requirements are being
met by modular design and by combining
modules at the planning stage of an order. In
this way the most van
implemented and operator requirements met

Second-generation traction: a Siemens two-wheel longitudinal drive unit.

at the cost of a series-produced vehicle.

Modularity also permits variations in per-
formance and operational scope, for example
uni- or bi-directional running, without chasn-
ging the basic concept. The use of standar-
dised components and sub-assemblies also
obviously minimises costs and reduces

vehicles can be -

January 1998 INTERNATIONAL RAILWAY JOURNAL @




delivery times, but not to the extent of
restricting choice. Each operator ordering an
LRV based on such a modular design

Siemens has orders for 73 Combino LRVs with options for 20. The first will enter s

L, !
self-ventilated asynchronous motors, bevel-
gear drives, the necessary coupling, a brake
disk and a spring-loaded brake, is likely to

prove a better configuration. This has all the

ervice | 7. am in tohe.

f . Amﬂ-concept in effect takes delivery of a bespoke

benefits of the traditional two-axie long-

drive fully suspended
in this way greatly
facilitates track gui-
dance, which in twm
Minimises wear, pro- _2L2ate.
vides a smoother run
and reduces ambient
noise and, of course, is
much harder to derail.

It is no longer accep-
tahle toM&
operator to act as the
proving ground for the
SUppliers equipment.
Complaints about the
excessively long com-
missioning. times of
first-generation low-
floor LRVs bear this
out. Rail vehicles, irre-
spective of type or
mode, have to earp revenue the moment
they enter service—this is just one of the
results of privatisation.

Consequently, one of the guiding princi-
ples of the more enlightened manufacturers

vehicle at an off the-peg price. Clearly, such

d’”lb versatility makes this kind of LRV suitable
for service in most parts of the world.

Many of the second-generation low-floor

LRVs will incorporate improved drive tech-

nology. In the opinion of many, compact

iwo-wheel longitudinal drives, comprising

m

itudinal drive.

This tried and tested method of traction is
fully suspended on the outside of the
running-gear frame and, therefore, all com-  completed LRV on their own test facilities.
ponent parts are accessible through side  Such measures will go a long way to reduce
covers in the LRV's skirting. Moreover, a _commissioning times. v ée et /éfC'rIRJ

is to use in future more tried and tested
components and sub-systems to ensure
improved reliability and to test fully the

Reliable, economic
traction equipment
for urban transport
and commuter rail-
ways

ELIN EBG Traction is supplying state-of-the-art
foﬁr-quadrant controllers for the 15 KV line
of the dual system LRV in Saarbriicken.
We focus in particular on trams, uncler-

" ground railways, LRVs, EMUs and DMUs, ~
offering innovative electrical equipment such
as IGBT traction inverters, microproces-
sor-based control systemns, transformers,

“high voltage equipment and traction
motors.
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Tel: (+43/1) 89590-2643
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