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The launch of the
world's first fuel
c e l l - p o w e r e d
motor - scoo te r

has moved a step closer
after a major engineering
group took a stake in the
company behind the pro-
ject.

The UK will be one of
the first target markets
for the Vectrix fuel
cell/electric scooter,
which its US developers
claimed is the first full-
size, high-performance
vehicle of its kind.

Parker Hannifin, the
global motion control
systems group that
helped develop the vehi-
cle's underlying technol-
ogy, has invested in
Vectrix to help it bring
the scooter, called the
VX-FC, into full-scale
production.

The two companies
claimed the scooter is
comparable in perfor-
mance terms to a 400cc
petrol model, while
offering low emissions
and big savings on run-

ning costs, e4engineer-
ing.com reported.

Launch of a purely bat-
tery-powered version of
the vehicle is imminent,
with the first models
expected to go on sale in
s c o o t e r - f r i e n d l y
European markets such
as the UK and Italy by
2006. The scooter is
expected to sell for
between £4,000 and
£5,000.

Vectrix and Parker
recently unveiled a sec-
ond-generation version,
called the VX-FCe,
which has a 500W fuel
cell integrated into the
battery-powered system.
The hybrid scooter has a
top speed of 62mph and a
range of up to 150 miles,
according to its develop-
ers, and is expected to go
on sale within three
years.

The battery pack pro-
vides the rapid bursts of
power needed by the
scooter during accelera-
tion and while traveling
uphill. The fuel cell pro-

vides a continuous
stream of power to the
battery to keep it topped
up, automatically shut-
ting down when the
scooter is fully charged.

The VX-FC also fea-
tures regenerative throt-
tle technology, which
reverses the polarity of
the electric motor to
direct back into the bat-
tery energy usually dissi-
pated during braking.
This extends the scoot-
er's range by up to 12 per
cent, according to
Vectrix, and also reduces
wear and tear on its
brakes.

Parker Hannifin, which
provided engineering
development resources
from 12 of its divisions
to support the scooter
project, said it expected
to begin earning returns
on its investment within
five years.

The fuel cell technolo-
gy used on the scooter
could also have applica-
tions in other industries,
the company added. 

Fuel-Cell Bike
Scoots 

Into Production
Flying a kite in the

park has inspired an
innovative concept

to generate electricity
from powerful winds
miles above the earth.

The 'Laddermill' con-
cept, envisaged by a team
at Delft Technical
University in the
Netherlands, is a chain of
wings or kites attached to
a looped cable stretching
up to 10km high. The
'kiteplanes' exert an
upwards force on one side
of the loop and a down-
wards force on the other,
causing the cable to rotate
and power a generator in
the base station. The
kiteplanes' angle and
shape can be altered to
generate the opposing
forces needed.

Delft University team
leader Prof Wubbo
Ockels, an ex-astronaut
and head of ESA's educa-
tion office, said the wind
energy at 30,000ft is 20
times more powerful than
at sea level. 'Above a cer-
tain altitude there is a
massive amount of wind
power,' he said.

'Kites that can tap into
that wind can generate a
great deal of energy.' One
Laddermill could gener-
ate 100MW, the
researchers claimed, com-

pared to only a few MW
for conventional wind tur-
bines.

At the recent European
Wind Energy Conference,
the The Laddermill team
announced plans to test a
variety of kiteplane
designs next year using
inflatable and lightweight
materials. A working
model will be built in the
next four years, e4engi-
neering.com reported.

The apparent dangers of
a structure extending kilo-
meters above the earth
could be overcome, the
researchers said.

'If the wind dropped the
Laddermill would drift
gently to the ground', said
Ockels. 'We want to be
safe. Flexible or inflatable
kites wouldn't be haz-
ardous; the worst that
would happen would be
the kite becoming dirty
when it landed,' he said.
'We would only operate
the system with a good
forecast and the wings
would be adapted to
weather patterns.' The
ground station could
deploy and retrieve the
Laddermill in hours, he
added, and they would
only be built in uninhabit-
ed areas.

The cable connecting
the wings would be made

of materials such as
Dyneema, said Ockels.
Cable breaks would be
unlikely, because the
cable could be inspected
as the system rotated
through the base station,
and sections removed for
maintenance. Each
kiteplane would have a
GPS sensor to inform air
traffic control of its posi-
tion.

Stability of the wings is
important in the unpre-
dictable, turbulent winds
near the ground, but the
kites higher up the system
would support the lower
cable, said Ockels.

The most critical aspect
is controlling rotation
about the cable axis. The
team plans to control this
by changing the kites'
shape, or by fitting small
propellers, which could
be controlled remotely or
by 'smart kites' that repo-
sition themselves.

Kiteplanes Power Up

North Sea oil and gas
activity has seen a
notable and very

encouraging turn-around
over the past year, but nev-
ertheless does remain vul-
nerable.

This has been empha-
sized in the report,
'Succeeding in a
Challenging Environment',
published last month in
response to calls for the
imposition of further taxes
on the North Sea oil and
gas industry. 

Optimism Proliferates 
The initial tone of the

report is without doubt one
of confidence. The facts it
conveys include the fol-
lowing: 

Exploration and appraisal
drilling is on the up, with
wells drilled this year
apparently increasing in the
region of 30% on last year. 

Rig rates are on the rise,
with semi-submersibles
being at their highest rate
for over two years. Five
drilling rigs have been re-
activated, and some rigs
that left the UK are return-
ing. 

Approvals given by the
Department of Trade and
Industry (DTI) for new
developments is escalating
significantly. 

Evidently, there were 28
potential new projects in
2003, involving 30 compa-
nies, one of which was a
smaller player. This year it
appears the figure for new
projects has risen to in the
region of 35, involving 37

players of which 11 are
smaller companies, eye-
forenergy.com reported. 

The growth in the role of
smaller companies has
increased substantially as
has been demonstrated by
the last two licensing
rounds, and they are
increasing their share of
production. 

As stated in 'Succeeding
in a Challenging
Environment', published
by the UK Offshore
Operators Association
(UKOOA), these develop-
ments reflect both growing
confidence and the fact that
the North Sea is still attrac-
tive to many, diverse play-
ers in different ways. 

While companies recog-
nize that the UK
Continental Shelf (UKCS)
is a mature region, the
report suggests that they
are being motivated by the
opportunities available, a
relatively stable political
and fiscal regime, and a
positive business environ-
ment. 

Warning About Higher
Oil Prices 

However, cautions the
UKOOA, while higher oil
prices do provide opportu-
nities in the short term, it
needs to be remembered
that investment is not dri-
ven by short term oil price,
because new developments
can take two to five years
to be brought on stream,
and will be in production
for a further 10 to 25 years. 

Commenting on the pro-
posal that a 'windfall tax' be
introduced the UKOOA,
with the above-mentioned
factors in mind, states that
this proposal, if imple-
mented, could have a seri-
ously corrosive effect on
investor confidence,
prospects for long-term
investment, jobs that that
investment supports, and
the level of UK self-suffi-

ciency in oil and gas pro-
duction. 

Mike Tholen, UKOOA
Economics and
Commercial Director, puts
it in a nutshell. "It has taken
two years, and higher oil
prices, for the industry to
recover to where it was in
2001. We can look forward
to 2005 with cautious opti-
mism. Higher oil prices are
already facilitating 'quick-
win' incremental invest-
ments that would have
been deemed too risky at a
lower price, and there are
signs that companies are
also assuming higher
prices when evaluating
longer-term projects. It is
probable that 2005 budgets
will reflect this and allow,
in some cases, for
increased investment." 

However, referring to the
length of time that new
developments take to be
brought on stream and then
to be in production, Tholen
stresses that any type of
volatility or uncertainty
hinders investment plan-
ning and needs to be avoid-
ed wherever possible. 

"Industry and
Government must keep a
steady hand to ensure sta-
bility and confidence.
Short-termism is to be
avoided at all costs, the
effects of which could
accelerate the decline in
production of UK oil and
gas reserves, hitting jobs,
inward investment, securi-
ty of supply and tax rev-
enues." 

The UKOOA believes
that the notable and
encouraging turn-around
currently being experi-
enced in the North Sea,
will only be sustained by
continued and substantial
investment from the oil
companies, a stable and
predictable fiscal regime,
and a continuous and con-
structive engagement with
Government. 

Steady, Reliable Hand 
Will Keep N. Sea Renewal 

On Even Keel

Russian Industry Minister
Viktor Khristenko has
announced that Russia

and Turkey are energetically
discussing alternative routes of
transporting hydrocarbons in
circumvention of Bosporus
and Dardanelles. 

"As for circumventing routes
are concerned, 12 projects
have been proposed," he told
reporters in Ankara on
Monday. "On Sunday the
Turkish government presented
the Baku-Ceyhan project to us
in this connection," he said. 

"We are considering this pro-
ject along with others. The
best one can be chosen on the
basis of only one principle: the
terms and tariffs should be
comparable to the conditions
in Bosporus and Dardanelles,"
Khristenko said. "Otherwise
participants may wonder why
someone is lucky to use straits
and others have to take the
more expensive pipeline
route," he added. 

Khristenko said that for
Russia the situation in
Bosporus is helpful because
Russia has similar problems
with transport corridors to the
north and east. 

"And we will surely use the
experience gained in the talks
with Turkey to reduce our

risks to the minimum," he said. 
"We understand the efforts

made by the Turkish authori-
ties to guarantee the safety of
travel through the straits," the
minister said. In this connec-
tion Russia has offered its con-
sultative and expert services
resting on its own experience,
seeurope.net reported. 

Gazprom to Consider Gas
Deliveries to Turkey 

The chiefs of the Russian
company Gazprom and the
Turkish oil and gas pipeline
corporation Botas, Alexei
Miller and Mehmet Bilgic,
signed a memorandum on
cooperation in the gas sphere
in Ankara on Monday. 

Gazprom's press service said
the company would consider a
possibility of exporting gas to
Turkey directly or through its
daughter companies, up to
delivering it to users. 

Botas will assist Gazprom in
projects of gas supply installa-
tion, gas distribution and the
construction of gas facilities in
Turkey. 

A part of profits from
Russia's gas deliveries to
Turkey are to be invested in
these projects. 

The press service said a
memorandum gave an impor-

tant place to increasing relia-
bility and safety of gas deliv-
eries from Russia, at their
peaks. 

Gazprom and Botas "will
evaluate a possibility of the
joint development of under-
ground gas storage facilities in
Turkey". 

The sides have agreed to
study joint projects of organiz-
ing gas transportation through
Turkey's territory to third
countries, to which Russia
does not export gas at present,
primarily in southern direc-

tions. 
Miller and Bilgic expressed

the shared opinion that liberal-
ization of the gas market that
is going on in Turkey provided
additional conditions for
developing new forms of
cooperation during the deliver-
ies of Russian gas to the coun-
try. 

Russia exported in 1987-
2003 about 106 billion cubic
meters of natural gas through
the Trans-Balkan and Blue
Stream gas pipelines. 

The Blue Stream has added to
an already operating trans-
portation corridor from Russia
to Turkey through the territo-
ries of Ukraine, Moldova,
Romania and Bulgaria. 

Deliveries by the Blue
Stream route substantially
increase reliability of exports
and provide additional prereq-
uisites for development of
Turkey's gas market and infra-
structure. 

The volume of Russia's
exports through the Blue
Stream was 1.3 billion cubic
meters in 2003, and the figure
is expected to increase almost
2 billion cubic meters in 2004. 

The amounts of gas exports
has increases in 2003 almost 6
percent, to 12.9 billion cubic
meters. 

Russia, Turkey Mull 
Alternative Transit Routes 

Russia exported in 1987-2003 about 106
billion cubic meters of natural gas
through the Trans-Balkan and Blue
Stream gas pipelines. 

An innovative
pump designed
by UK engineers

could lead to major
improvements in the
energy-efficiency of the
oil systems used in
diesel engines.

Developed by
B i r m i n g h a m ' s
Concentric, the new
variable flow oil pump
(VFP) is said to use sig-
nificantly less power
than conventional fixed
flow pumps.

Indeed, the pump has
demonstrated savings
for heavy-duty engines
of between 3 and 4hp at
rated speed and more
than 1hp at cruise
s p e e d . C o n c e n t r i c ' s
design office manager
Kevin Johanson
explained that the prob-
lem with the kind of
positive displacement

pumps typically used is
that they are completely
linear.

'The faster you run
them the more you get
out of them,' he said.
With the amount of oil
coming out of the pump
limited either by a safe-
ty release valve or pres-
sure regulator, and the
rest of the oil either re-
circulated within the
pump or dumped
straight into a sump,
there's clearly room for
improvement.

By contrast, VFP s
closely match oil supply
to demand and are
therefore able to take
advantage of the differ-
ing oil requirements for
each point in an
engine's operating
cycle, thus enabling
fuel savings to take
place.

Johanson said that
Concentric has been
working on variable
flow pumps for the past
30 years, but early mod-
els weren't very robust
and didn't enable very
large fuel savings.
Then, around 12 years
ago, following some
'serious interest' from a
Japanese automotive
group, the company
developed an alterna-
tive design, e4engineer-
ing.com reported.

But while this pump
allowed greater fuel
savings, it was still
somewhat impractical
from a commercial per-
spective. 'It was very
expensive and in order
to get it to work we had
to make it very robust--

it had all sorts of great
big bearings on the out-
side to make it durable-
-it was just way too
expensive,' he said.

Fast-forward a few
years, and following
something of a hiatus
where reducing emis-
sions became the main
thrust of automotive
R&D, the fuel-efficient
pump has now become
more desirable than
ever.

Johanson explained
that driven by this
renewed interest, his
design team set about
developing a product
that would still con-
tribute to fuel reduc-
tion, but at the same
time be easy to manu-
facture and relatively

cheap. The company
managed to do this by
designing a product that
could be built from
'known technology'; in
other words the kind of
standard components
found in conventional
pumps. Johanson said
that the new design is
around 75 per cent
cheaper than previous
incarnations.

The fuel savings made
possible by the pump
are largely dependent
on how the technology
is adopted, claimed
Johanson. 'if you just
stick it on you're not
going to get all the ben-
efits--you need to adopt
a complete system
approach.'

Taking this into
account he said that fuel
savings of around one
per cent are very much

achievable.
While this may not

sound like a hugely dra-
matic figure, it is
thought that it could
lead to massive savings
in the pump's most like-
ly application; within
the engines of heavy-
duty trucks. Across a
whole fleet of such
vehicles, a one per cent
saving equates to a lot
of money.

Despite this, Johanson
said that owing to the
truck industry's tradi-
tional reticence when it
comes to new technolo-
gy, the first application
is likely to be on a car
rather than a truck. He
declined to reveal the
identity of potential
customers, but said that
the pump is likely to
enter series production
around 2007. 

Pump Action

The wind energy at 30,000ft is 20 times more powerful than at sea
level.

North Sea is still attractive to many, diverse players in different
ways. 


