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NGV
European news
Finland

Poland

Finland’s first LNG filling station serving heavy-duty
vehicles and also enabling the distribution of biogas was
opened on August 29, 2016, at Helsinki’s Vuosaari Harbor.
This facility is part of the expansion of the national NGV
market to which Gasum is strongly committed. The next
stations for heavy-duty trucks will be opened in autumn
2016 in Turku and during 2017 in Jyväskylä and Vantaa.
Gasum is also implementing several other station
projects around Finland.

Significant fuel cost decrease and reduction of exhaust
gases emission – these are two main conclusions of
half year road tests of Iveco Stralis LNG at Poland.
Carriers providing transport services for IKEA welcomed
the operation of tractors powered by LNG. Road tests
were possible thanks to Iveco Poland and Cryogas M&T
Poland. Iveco disposed three Stralis Natural Power and
assured maintenance support.

The deployment of natural gas filling stations for heavyduty road vehicles is supported by the stricter emission
targets set for transport, the demand for low-emissions
transport and the need to diversify propulsion in road
transport. The LNG filling stations currently under
construction have been granted EU co-funding to
facilitate the implementation of the objectives of the panEuropean TEN–T Core Network in countries including
Finland.
“The demand for environmentally friendly transport
services is increasing. The growing supply of natural
gas vehicles and the new stations will further improve
the opportunities to switch to road clean fuels. It’s great
that vehicle manufacturers are also actively involved in
this development in the Finnish market as well and that
Iveco, Scania and Volvo are offering gas-powered vehicles
for the local market. Gasum is strongly committed to
the development of NGV use, and one element in this is
the construction of around 35 new filling stations,” said
Jussi Vainikka, Biogas Business Development Manager
at Gasum.
“Environmental issues and technologies to protect the
environment already played a significant role in the
construction of the Vuosaari Harbor. We find that opening
an LNG filling station here where we have a major hub
for truck traffic in Southern Finland is a perfectly natural
move. We are happy to be involved in efforts to enable
new openings for environmentally sound technology,”
said Director Jukka Kallio from Vuosaari Harbor.
The facility is also the latest deployment of Chart’s factory
CE marked and skid mounted Compact LNG Fuelling
Station, which is targeted at vehicle fleet bases, remote
locations and small ports, and also provides an excellent
temporary fuelling solution.
Chart’s full service scope includes engineering,
equipment manufacture and final site commissioning;
with “Plug and Play” installation typically completed
inside two days. The stations offer fully automated
operation and remote control access and are loaded with
the latest technology for maximum safety, accuracy and
convenience.
Moreover, an additional CNG module can also be
incorporated to offer a complete natural gas fuelling
service, including CNG and biogas vehicles.

Thanks to cooperation of IKEA Distribution North Europe,
Cryogas M&T Poland and Iveco Poland, crucial barriers
in using LNG as a fuel in Poland were passed. In road
tests participated five carriers, which executed transport
service for IKEA Distribution Services. The main aim of
road tests was check, if it is possible to decrease of CO2
emission.
For half of the year at IKEA Distribution Centre in Jarosty,
Cryogas established access to LNG refuelling point and
supplied natural gas. Thanks to this infrastructure,
carriers had possibility to be introduced how looks
operating of vehicles powered by LNG, including LNG
refuelling process. Results of road tests shown, that
operating with LNG vehicle is not different in relation to
diesel powered trucks.
Road test was executed by three Iveco Stralis AT 440S33
TP LNG. Vehicles passed 40,000 km. Average fuel
consumption was 24,9 kg/100 km (average mass of
transported goods by truck was 15,3 t). For the same
activity relevant diesel trucks consume 30,4 L/100 km.
In result, CO2 emission reduction was possible by 7%, as
well dispose of particular matters emission. Fuel cost
was reduced by 30% (including cost of AdBlue).
Management of a comprehensive project investment
process and installation of an LNG refueling station
was conducted by Cryogas M&T Poland S.A. In scope of
the supply was included obtaining necessary permits,
engineering the complete project design, execution
of works according to the requirements of the Polish
Office of Technical Inspection, obtaining the occupancy
permit (complete FEED and EPC process). Executed
works were implemented by Cryogas technical division,
which gathered experience in previous projects. In
Cryogas portfolio are included setting of several LNG
regasification stations and LNG refuelling stations in
Śrem and Olsztyn.

Spain
Authorities of energy company EDP and BMW held a
meeting at the International Trade Fair of Asturias to
discuss possible collaborations on sustainable mobility.
Both companies agreed on the importance of promoting
the use of alternative energy vehicles, as well as
infrastructure development that allow their refuelling.
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NGV
European news
Within its commitment to sustainable mobility and the
use of alternative energy vehicles in the region, EDP
has just opened in Gijon, in the region of Asturias, the
first “eco-station” in northern Spain. It is a facility that
allows the refuelling of both natural gas vehicles and
electric vehicles. EDP has invested 400,000 euros in the
construction and commissioning of this 24/7 self-service
station, located in Roces.
In addition, the company has more than 100 alternative
energy vehicles in its fleet. Likewise, also it has its own
infrastructure of natural gas refuelling stations and EV
charging points.
According to EDP statement, “natural gas is the fossil
fuel that generates fewer emissions. Compared to diesel,
it reduces up to 80% nitrous oxide emissions, while
sulphur oxides and particulate matter are practically
zero. These environmental benefits are attached to
significant savings in fuel costs, around 40% compared
to gasoline and 30% compared to diesel, which makes
natural gas a very advantageous fuel especially for
intensive consumption.”

Sweden
M/T Ternsund, operated by the Swedish Donsö-based
company Tärntank Ship Management AB, has bunkered
natural gas at the Port of Gothenburg, and this is the
first time ever in Sweden that a tanker bunkers this
substantially cleaner marine fuel. Bunkering took place
at a protected location just off the island of Fotö at the
entrance to the port. The ship bunkered LNG from the
Dutch bunkering vessel Coral Energy. The gas comes
from the North Sea and has been supplied by the gas
company Skangas.
“We have worked resolutely for a long time to create a
situation where a ship could bunker LNG in Gothenburg.
We have now managed to achieve our ambition and
we are extremely pleased with the outcome,” said Jill
Söderwall, Vice President and head of commercial
operations at the Energy Port in Gothenburg.
Claes Möller, Fleet Manager at Tärntank Ship
Management AB, commented: “This marks a new
starting point for us. It heralds the beginning of a new
era of more modern and considerably cleaner shipping.
By opting for LNG, we will more than meet present and
future environmental requirements. I’m proud that we
are at the forefront in promoting greener transport.”
M/T Ternsund may be the first, but there will soon be
several ships looking to bunker LNG on a regular basis
at the Port of Gothenburg. Around 10 newly built LNGpowered vessels are on their way from the shipyards.
To induce more operators to switch to LNG, the Port of
Gothenburg has introduced a substantial discount on the
port charge. M/T Ternsund will be the first ship to qualify
for the maximum discount – 30%.

Russia
A working meeting between Alexey Miller, Chairman
of the Gazprom Management Committee, and Masami
Iijima, Representative Director and Chairman of the
Board of Directors of Mitsui & Co., Ltd., took place at
the Eastern Economic Forum 2016 in Vladivostok, in the
province of Primorsky Krai.
The parties discussed the ongoing and future
cooperation, focusing, among other things, on LNG
production within the Sakhalin II project and on the
increase in its output with the construction of the third
production train of the LNG plant.
In the course of the meeting, Miller and Iijima signed a
Memorandum of Understanding. The document reflects
the parties’ intention to cooperate in feasibility and
marketing studies with regard to the bunkering of marine
vessels with LNG in Russia’s Far East and the AsiaPacific region.
“Gazprom and Mitsui have successfully cooperated on the
Sakhalin II project. Now we have an excellent opportunity
to partner in a new business area – small-scale LNG.
Joint efforts in the bunkering industry will help our
companies diversify our businesses and strengthen our
positions in the dynamic Asian market,” said Miller.
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GLS expands green fleet with natural
gas-powered vehicles
During the summer months, GLS Italy was testing Iveco vehicles powered by
LNG. The results were extremely positive, so the company has decided to make
them enter into other service.

T

he Iveco truck started the test phase on about
550 kilometres from the centre of Padua (Veneto
region) and a Clubhouse of Pavia (Lombardy
region), carrying an average of 800 shipments
a day. During the test GLS Italy added additional routes
to other hubs and offices. By the end of 2016 the parcel
delivery service will introduce three LNG trucks to cover
the ‘last mile’.
The liquefied natural gas, or LNG, is converted to the liquid
state at the temperature of -161°C; in these conditions
occupies only 1/600 of its volume in the gaseous state.
Compared to diesel fuel, LNG is significantly quieter; it
generates fewer emissions and produces no particulate. A
further advantage is definitely the low cost of ownership.
When stored in thermally insulated tanks, the LNG is kept
cold and liquid up to six weeks.
“With the introduction of a vehicle fleet powered by
LNG also our over long haul transport becomes more
environmentally friendly,” said Klaus Schädle, CEO of
GLS Italy. “Our ‘green’ fleet has well exceeded 10% of the

vehicles, bicycles excluded.”
In addition to new vehicles fuelled with LNG, the express
delivery courier shipments uses different types of
environmentally friendly vehicles. Numerous delivery
personnel are travelling by bicycle, on electric cars or
natural gas vehicles; while others deliver shipments are
made on electric scooters.
The Office of Cosenza has just expanded its fleet with 28
new natural gas vehicles. The benefits are priceless: GLS
Italy can maintain the same very short delivery times, and
provide customers with high quality service even during
periods of temporary blockage of the circulation due to
high pollution levels.
In Europe, GLS has 41 distribution centres and more than
700 headquarters. Thanks to its distribution network, GLS
is one of the leading express carriers in Europe, with about
14,000 employees and 20,000 vehicles. In the 2015/16
fiscal year, 431 million packages were shipped and the
turnover reached 2.2 billion euro. In Italy, GLS has 10
sorting centres, 142 offices and 3,631 vehicles.
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GLS amplia la flotta verde con veicoli
a gas naturale LNG
GLS Italy durante i mesi estivi ha testato mezzi di linea alimentati a gas
naturale liquefatto (LNG). Il risultato è stato positivo per cui l’azienda
ha deciso di farne entrare in servizio altri.

I

l nuovo modello di camion Iveco ha iniziato la fase
di prova sui circa 550 chilometri tra l’hub di Padova
e una Sede di Pavia, trasportando in media 800
spedizioni al giorno. Durante il test GLS Italy ha
aggiunto ulteriori tratte verso altri hub e Sedi. Entro
fine 2016 il corriere espresso introdurrà tre mezzi a gas
naturale liquefatto anche per coprire l’“ultimo miglio”.
Il gas naturale liquefatto, o LNG, è metano convertito
allo stato liquido alla temperatura di -161°C; in queste
condizioni occupa solo 1/600 del suo volume allo
stato gassoso. Rispetto al carburante diesel il LNG è
notevolmente più silenzioso, genera meno emissioni
e non produce particolato. Un ulteriore vantaggio è
decisamente il basso costo di gestione. Se conservato in
serbatoi a isolamento termico, il LNG si mantiene freddo
e liquido fino a sei settimane.
“Con l’introduzione del mezzo di linea alimentato a LNG
anche i nostri trasporti su lunghe percorrenze diventano
più ecologici”, ha spiegato Klaus Schädle, amministratore
delegato di GLS Italy. “La nostra flotta ‘verde’ ha così
superato il 10% dei veicoli, biciclette escluse.”

Oltre ai nuovi veicoli alimentati a LNG, il corriere espresso
consegna le spedizioni utilizzando diversi tipi di veicoli
ecologici. Numerosi addetti alle consegne viaggiano in
bicicletta, su automobili elettriche o a metano; altri ancora
consegnano le spedizioni sui rollerblade o su monopattini
elettrici.
La Sede di Cosenza ha appena ampliato la sua flotta con 28
veicoli a metano. I vantaggi sono impagabili: GLS Italy può
mantenere gli stessi tempi di resa molto brevi, e fornire ai
clienti un servizio di alta qualità anche durante i periodi di
blocco temporaneo della circolazione a causa degli elevati
livelli di inquinamento.
In Europa, GLS dispone di 41 centri di smistamento e oltre
700 Sedi. Grazie alla sua rete distributiva su strada GLS è
uno dei corrieri espresso leader in Europa. Circa 14.000
dipendenti e circa 20.000 veicoli si adoperano ogni giorno.
Nell’anno fiscale 2015/16, sono stati spediti 431 milioni
di colli e il fatturato ha raggiunto 2,2 miliardi di euro. In
Italia, GLS dispone di 10 centri di smistamento, 142 Sedi e
3.631 veicoli.
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Iveco officially debuts New Stralis NP
TCO2 Champion in Hanover
World premiere: the new long haul futuristic concept truck breaking new frontiers
for totally sustainable transport includes the revolutionary New Stralis NP (Natural
Power), which runs on CNG and LNG.

I

veco will participate in the 66th edition of the IAA
Commercial Vehicles (IAA), which will be held in
Hanover from September 22 to 29, 2016. Centre stage
will be the New Stralis, which makes its debut to the
international public following the official presentation that
took place last June in Madrid. The New Stralis introduces
a completely new driveline and, with the best reliability and
efficiency, delivers leading edge Total Cost of Operation
(TCO) and CO2 reduction.
The revolutionary New Stralis NP (Natural Power),
which runs on CNG and LNG, is the most sustainable
international transport truck ever and a real breakthrough
in the gas truck industry. It is the only natural gas truck
to offer the power rating, driving comfort and fuel
autonomy to suit long-distance haulage missions. The new
engine that delivers 400 hp and 1,700 Nm torque -equal
to its diesel equivalent- is coupled with an automated
transmission. The improvements contribute to a 3%
reduction in TCO compared to the previous model, which
already had fuel pump costs up to 40% lower than its
diesel equivalent. It is the first true long-haul gas truck in
the market that offers an alternative to diesel vehicles.
Also on the stand will be three “Emotional Trucks”:
versions of the New Stralis XP dedicated to Ferrari, Dakar
Team Petronas De Rooy Iveco and Schwabentruck as
a special tribute to Iveco’s great partnerships with big

names from the world of sports. The vehicles’ liveries were
designed and produced by the CNH Industrial Design team,
who devoted particular attention to the personalisation
of the vehicles with the colours and graphics of the
partnership they are dedicated to.
New CNG Eurocargo
Iveco will also introduce the new Euro VI C compliant
ML160 (16t) in the new full air suspended version and
display the eco-sustainable Natural Power version of
the new Eurocargo that runs on CNG and that will be
present on the Iveco stand. The new engine delivers 204 hp
maximum power at 2,700 rpm with torque of 750 Nm from
1,400 to 1,800 rpm – 100 Nm more than its predecessor.
True to Iveco’s commitment to sustainability, it already
meets Euro VI Step C emissions standards which will
come into force at the end of the year, and can run on
biomethane.
It is also an exceptionally quiet vehicle at 3 dB quieter
than diesel, as a result of its engine technologies. This
also means that the Eurocargo Natural Power is allowed
to drive in restricted traffic zones and is ideal for nighttime work. The new Eurocargo NP has a range autonomy
of up to 400 km, thus meeting the requirements of a
variety of missions from multi-drop urban distribution to
municipality missions.
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New version of Audi A5 Sportback available
with alternative drive e-gas
With a new look, greater efficiency and lots of
space in the interior, the latest version of this
model features alternative drive: the Audi A5
g-tron runs on e-gas, natural gas or gasoline.

S

even years after the birth of the A5 Sportback, the
new version now makes its appearance. The fivedoor coupé blends elegant, emotional design with
high functionality and abundant interior comfort.
Plus, the second generation comes with a completely
reengineered suspension, high-performance drives and
innovative driver assistance systems.
In a new departure, the
Ingolstadt carmaker has
included the bivalent A5
Sportback g-tron in its range,
which customers can run on
either Audi e-gas, natural gas
or gasoline. Its 2.0 TFSI engine
develops 125 kW (170 hp).
The Audi designers have brought
together dramatic shapes and
athletically taut surfaces in the
design of the new A5 Sportback.
The stretched wheelbase, the
short overhangs and the long,
wraparound front lid with power
dome emphasize the dynamism
of the five-door coupé. The
three-dimensionally modelled
Singleframe grille is significantly
flatter and wider than on the
previous model.
The wave-pattern shoulder
line imparts the A5 Sportback
with emotional elegance. It is
even more strongly accentuated
than on the previous model and
traces all three dimensions.
This creates an interplay of light
and shadow. The pronounced
bulges over the wheel arches
underscore the quattro DNA.
The rear end exhibits horizontal,
equally highly precise styling.
The stretched luggage
compartment lid terminates with
a characteristic spoiler edge.
The new Audi S5 Sportback has
grown significantly inside. Its
interior length has gained 17
millimetres (0.7 in), the shoulder
room for driver and front
passenger up to 11 millimetres
(0.4 in) and the rear knee room
24 millimetres (0.9 in). With
480 liters (17.0 cu ft) of luggage

capacity, the A5 Sportback rates among the best in its class.
The new Audi A5 and S5 Sportback will roll into showrooms
in Germany and other European countries at the start of
2017. The A5 Sportback starts from EUR 37,800.
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More Spanish cities bet on natural gas
to power public transport vehicles
Murcia has deployed a new CNG powered Mercedes Urban Spica, and now are already
twenty five buses that use this fuel, 16 of this type and 8 MAN City Versus. Moreover,
three rigid buses powered by natural gas and manufactured by MAN Truck & Bus Iberia
will join the fleet of the City of Burgos.

City of Murcia

T

ransportes de Murcia has introduced a new natural
gas vehicle to its fleet, fulfilling the forecasts of the
bid the transport operator presented to contest of
the management contract. The new bus is a CNG
powered Mercedes Urban Spica, and now are already
twenty five buses that use this fuel, 16 of this type and 8
MAN City Versus.
Roque Ortiz, Councilor for Development, highlighted
the progress the City to meet “our commitment to
a sustainable, efficient and cleaner mobility” and
stressed that they are meeting the commitments of the
management contract of service in terms of the permanent
renewal of the fleet.
The new natural gas Mercedes Spica Urban –with a Euro
6 engine with bodywork by Car Bus Net- is equipped with
air suspension on the rear axle to facilitate access for the
disabled through the rear double doors with quick opening,
offering comfortable and wide access that facilitates
access to all users.
Thanks to CNG, this bus will reduce emissions of nitrogen
oxide by 90%, particulates by 99% and carbon monoxide
by 25%. Moreover, fuel does not generate ashes or solid

waste, exhaust gas is almost odourless and emission
levels of noise are very low.
City of Burgos
Six buses will join the fleet of the city at the end of the
year. The Local Government Board has approved the award
of these vehicles in three batches amounting 1.7 million
euros, of which 1.2 million correspond to investments
of treasury surplus and the remaining 500,000 from the
regular budget. The vehicles are expected to be delivered
in four months.
The first batch consists of three rigid buses powered by
compressed natural gas, and the Burgos City Council has
already approved the award of the supply contract to the
MAN Truck & Bus Iberia. The contract is for 980,000 euros.
The rest of the fleet will include a bus with electrical hybrid
propulsion, valued at 410,000 euros, corresponding to the
second batch, and two diesel microbuses for the historic
centre for 350,000 euros, which are part of the third batch.
The council responsible for the Municipal Accessibility and
Transport Service (Samyt) Jorge Berzosa said that by the
end of the year, or in January, the six new buses will be
running through the streets of Burgos.
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Finland speeds up natural gas
adoption in transport
Gasum and Wärtsilä have teamed up to accelerate LNG use in transport, both
companies will develop the natural gas value chain in order to advance carbon
neutrality. Furthermore, Gasum will open an LCNG station intended particularly
for heavy-duty vehicles by the Tuontiväylä road close to the Port of Turku in late
September 2016.

G

asum, strongly committed to the development of
natural gas vehicle use, and Wärtsilä have signed a
Joint Cooperation Agreement aimed at developing
the utilization and distribution of natural energy
gases in marine and land markets. The agreement was
signed on August 29 and will run for several years.
The purpose of the agreement is to develop the natural
gas value chain in order to advance carbon neutrality. The

cooperation is aimed to benefit the customers by providing
efficient and sustainable energy solutions, and consists of
several development areas within the value chain including
smart power generation, natural gas as a marine fuel,
biogas market, LNG/LBG distribution and maintenance
& operations. Improving the availability of LNG will serve
not only marine traffic but also the increasing needs of
industrial clients outside the natural gas grids and future
needs of heavy duty road transport.

13

“I am very pleased with the joint cooperation agreement
between Gasum and Wärtsilä, as we are able to improve
access to natural gas solutions as efficient and clean
energy alternatives in the marine and land markets,” said
Gasum CEO and Chair of the Skangas Board of Directors
Johanna Lamminen.

project contributes to the TEN-T Core Network, the
implementation of the objectives of Directive 2014/94/EU in
Finland and the development of the market for alternative
propulsion systems in road transport. The infrastructure
being constructed will also enable the use of liquefied
biogas in heavy-duty transport in the future.

“Wärtsilä has taken a leading position in both the energy
and shipping markets as a developer of advanced
technology solutions that enable the practical and efficient
use of natural gas fuel. This agreement with Gasum
will help speed the transition to gas fuel and advance
environmental sustainability,” said Wärtsilä President and
CEO, Jaakko Eskola.

Gasum’s biogas is 100% renewable and 100% Finnish and
the only road fuel sold in Finland that has been awarded
the Made in Finland Key Flag Symbol as well as the
Nordic Ecolabel. The company is actively developing the
biogas and natural gas filling station network, and aims to
increase the number of Gasum-owned stations by 35 new
facilities in the next ten years.

New LCNG station
In addition to the country first LNG station for trucks,
located in Helsinki, Gasum will open an LCNG filling
station intended particularly for heavy-duty vehicles by
the Tuontiväylä road close to the Port of Turku in late
September 2016. The specific opening date of the station
will be known once progress is made on the construction.
Gasum applied for Connecting Europe Facility support
to explore the opportunities to construct an LNG/LCNG
refueling station network and the deployment of four pilot
stations intended specifically for heavy-duty vehicles in
Turku, Helsinki, Vantaa and Jyväskylä. The EU support
granted at €2.65 million makes it possible to also provide
heavy-duty vehicles with access to natural gas in its
liquefied form. The support accounts for 50% of the total
investment.
Expected to cost around €5.3 million in total, the

Finland’s first LNG import terminal opens at the Port
of Pori
Finland’s first LNG import terminal was opened in Pori
on Monday September 12, 2016. Deliveries of LNG to
customers also begin on the same day. The terminal
enables LNG deliveries also to industrial, maritime
and heavy-duty road transport customers outside the
gas pipeline network and diversifies the Finnish energy
market.
Access to LNG in Finland will improve considerably
following the opening of the terminal. This is an
important competitiveness factor for the M20 Industrial
Park at the Port of Pori as well as current industrial
operators in the area, of which the energy company
Huntsman Pigments and Additives Oy, Kemira Oyj,
Norilsk Nickel Harjavalta Oy and Porin Prosessivoima
have already switched to LNG.
“The opening of the Pori LNG terminal will develop
and diversify the Finnish energy market. The option of
LNG deliveries outside the gas pipeline network lowers
the threshold for the utilization of gas throughout the
country. It’s great that the terminal is now opened on
schedule and without any accidents resulting in absence
from work,” said Johanna Lamminen, Chair of the
Skangas Board of Directors and CEO of Gasum.
The project’s total investment exceeds over €80 million.
In 2014 energy support at €23 million was granted
for the terminal project by the Finnish Ministry for
Employment and the Economy. When operational,

the terminal provides direct employment to 10 and
significant indirect employment to around 50 persons.
The terminal project has provided 320 full-time
equivalents of employment and at best the total number
of people working on the construction site at the same
time has been 230.
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NGVAFRICA
City of Johannesburg rolls out Cummins unveils Africa first
new dual fuel bus fleet
CNG training project

By December‚ the City of Johannesburg will have 181
buses operating on dual fuel. That is according to Gauteng
MEC for Transport Ismail Vadi‚ who officially launched the
fleet of buses which will use a combination of diesel and
natural gas.

Cummins has cemented its role as a pioneer in engine
technology by launching the first CNG engine training
programme in Africa. The programme is available through
Cummins’ main training facility in Johannesburg, and is
fully accredited by merSETA.

While the clean and green buses will contribute to reduced
air pollution and carbon emissions‚ Vadi focused on
the fact that the plans commit to advance job creation‚
including in green jobs and the bus manufacturing sector.
“With a minimum of six jobs being created to fuel one bus
for a year‚ we are looking at no less than 600 jobs for every
100 buses running on biogas,” he said

Operating with CNG requires a different approach to
maintenance and servicing, particularly from a safety
perspective. “Therefore it is absolutely key that, when
our people work on these products, they understand
the underlying dynamics,” John Shuttleworth, service
operations director at Cummins, comments.

He noted that biogas “can come from a range of sources‚
including from sewerage‚ landfill sites and biocrops”‚ and
the city of “is presently piloting growing biocrops in some
areas south of Johannesburg‚ which is also leading to job
creation.”
Vadi highlighted that the bus bodies were built at
Busmark’s factory using 96% local content — above the
Department of Trade and Industry’s 80% local content
requirement — and said they had created 280 jobs.
“Metrobus is working with the University of Johannesburg‚
which will monitor the performance of the dual fuel buses
and advice on ways to improve the performance of these
buses,” said Vadi. “Such innovation provides learnerships
and creative learning experiences for our students.”
“Job creation‚ especially for young people‚ is critical if we
are going to end the scourge of poverty and inequality. Jobs
do more than give people a source of income to feed and
clothe themselves and their families. Gainful employment
gives people self-esteem and self-confidence and a
positive outlook for the future,” he concluded.

The launch of the new training programme follows in the
wake of CNG being touted as a ‘greener’ option for buses
running in the Johannesburg and Cape Town metros, for
example.
“There is a lot of energy and discussion around
alternative fuels and cleaner solutions in terms of public
transportation in particular,” Shuttleworth notes. However,
while Cape Town is already operating a few CNG buses,
Cummins has highlighted a dearth of local training
facilities and programmes in this regard.
“Cummins prides itself on staying ahead of the
technology wave. Therefore our latest CNG engine
training programme is a clear example of our substantial
investment into the region,” Shuttleworth adds.
He explains that CNG offers ultra-low emissions, in
addition to benefits such as exceptional performance
and reduced engine noise. The fact that training is now
available locally through Cummins means that technicians
no longer have to be sent abroad for training.
“OEMs interested in CNG can now rest assured that a local
training programme is indeed up and running. While we
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have started to funnel our own internal technical people
through the programme, in future we aim to offer it to the
rest of the industry as well,” Shuttleworth stresses.

Cummins has invested in a fully-trained and accredited
technician to deliver the training programme. “Our
investment in this regard is quite substantial, as it not
only encompasses the actual training delivery, but also
the necessary equipment and facilities,” Shuttleworth
elaborates.
While the initial order of CNG automotive products
introduced into South Africa is running on Cummins
engines, Shuttleworth points out it is not the company’s
aim to sell directly into this market at present. “We expect
that this product will flow organically into the market
via the OEMs. However, we still have a responsibility to
support that product, and hence the establishment of the
training programme.”
It is anticipated that the training programme will be
extended to include Southern Africa as a whole. “For
example, we do have users in Mozambique and other
regions interested in bringing in such products in quite
high volumes. We certainly do not want to be playing catch
up,” Shuttleworth explains.
The new CNG engine training programme also represents
the latest development of Cummins’ training methodology.
“Our ultimate goal is to use a strong balance between
virtual, theoretical and practical training as deployed in
advanced industries so as to higher levels of understanding
and training application.
“We find there are so many new products coming in,
particularly into Africa, that sometimes it is a challenge
to stay ahead. Virtual simulation offers us an ideal
opportunity to keep ahead of the learning curve, as well
as allowing us to present training at our customers’ own
facilities,” Shuttleworth elaborates.
“Such training also makes good business sense as there
is a lot more focus on environmental awareness and
reducing emissions at the moment. Cummins is committed
to designing and manufacturing products that comply
with the latest standards and regulations,” Shuttleworth
concludes.
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NGVAFRICA
Tanzanian government
supports LNG development

Tanzania’s president John Magufuli called on the state
officials to expedite the development of a US$30 billion
LNG project proposed in the area of Likon’go, Mchinga
Lindi region.
In a statement issued by the president’s office, Magufuli
was quoted as saying the development of the project is
taking too long and noted he wants to see the start of the
construction of the facility.
According to the president, the project would have a
lifespan of 40 years following the start-up.
The president expressed his remarks during a meeting
with Oystein Michelsen, Statoil’s Tanzania country
manager.
Magufuli urged the Ministry of energy and mines to
cooperate with the project participants through Tanzania
Petroleum Development Corporation (TPDC) and partners
from other relevant ministries to accelerate the process
towards the start of construction of the project.
Participants in the project, besides Statoil of Norway and
the Tanzanian state-owned TPDC, are Shell, ExxonMobil
and Ophir Energy.
Total recoverable natural gas reserves in Tanzania have
been estimated to more than 57 trillion cubic feet.

South Africa: new biogas
plant under construction

Anaergia Inc. announced that its South African subsidiary,
Anaergia Africa Proprietary Limited, was chosen by
Bio2Watt (Pty) Ltd. (Bio2Watt) to operate a commercial
biogas plant in Bronkhorstspruit, South Africa.
Bio2Watt’s Bronkhorstspruit plant takes in agricultural and
other organic waste and converts it to electricity. The plant
has the capacity to generate 4.6MW of electricity, and it is
connected to the power grid.
Sean Thomas, Managing Director of Bio2Watt said:
“Anaergia’s unparalleled technical capabilities and
international experience led to the decision to appoint
this company. We are thrilled to be able to tap into this
expertise, to help us achieve the highest safety and
reliability standards at the Bronkhorstspruit plant”.
Andrew Benedek, CEO of Anaergia Inc., noted: “We believe
that there are tremendous opportunities to convert organic
waste into clean energy in Africa. We are especially
pleased to be working with Bio2Watt as it pioneers the
conversion of agricultural waste streams into reliable
renewable energy”.
Anaergia Africa Proprietary Limited began its new role at
the Bio2Watt biogas plant in Bronkhorstspruit on July 18,
2016.
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LNG SECTION
First LNG bunker fuel delivery
completed in Poland

Grupa LOTOS S.A. (LOTOS) and Polish Oil & Gas Company
SA (PGNiG) delivered 120 m³ (120 thousand liters) of LNG
as bunker fuel for SIEM HARMONY, a modern Platform
Supply Vessel currently under construction in the
Remontowa Shipbuilding shipyard, to enable its sea trials
before commissioning. The natural gas was transported
by tank cars from the Lech Kaczyński LNG Terminal to the
shipyard in Gdańsk. This is the very first logistic project of
this kind in Poland, a fruit of cooperation between LOTOS
and PGNiG.
“The terminal in Świnoujście allows us to efficiently
transport LNG across the country. More and more vessels
are powered with LNG, as a fuel ensuring compliance with
the most stringent regulations pertaining to sulfur and
other noxious product emissions. This is why we are going
to develop our bunkering services,” said Henryk Mucha,
President of PGNiG Obrót Detaliczny.
“The technologies of LNG distribution and use are
technologies of the future,” emphasized Przemysław
Marchlewicz, Vice President of the Management Board
of Grupa LOTOS S.A. ‘I am glad that Grupa LOTOS, jointly
with PGNiG and the shipyards, is taking on this challenge
to the benefit of the entire country. We will support the
development of this branch and related infrastructure. It
is a right and desirable direction also, or perhaps mainly,
because of environmental reasons.”
“LOTOS Asfalt diversifies bunker fuel supplies to
the market which expects suppliers to come up with
alternative, low-sulfur solutions,” said Piotr Przyborowski,
President of the Management Board of LOTOS Asfalt.
“This is a completely new and innovative direction in our
business. What we are doing is communicate to the market
that our product mix has been extended to include the LNG
bunker fuel with delivery to all ports in Poland.”

Carnival orders three additional
LNG-powered cruise ships
Carnival Corporation & plc signed a memorandum of
agreement with German and Finnish shipbuilders Meyer
Werft and Meyer Turku to deliver three additional nextgeneration cruise ships that will be fully powered by LNG.
In total, the company now has agreements in place to build
seven LNG-powered cruise ships across four of its 10
global cruise brands in coming years.

Two of the new LNG-fuelled ships are designated for the
world’s most popular cruise brand, Carnival Cruise Line,
and will be built by Meyer Turku at its shipyard in Turku,
Finland, with delivery dates expected in 2020 and 2022. The
new ship for P&O Cruises UK will be built by Meyer Werft
at its shipyard in Papenburg, Germany, with an expected
delivery date in 2020.
Based on Carnival Corporation’s next-generation “green
cruising” ship design, these new vessels will be part of
the first generation of cruise ships to be fully powered
by LNG, which is an industry first and an environmental
breakthrough that will produce the most efficient ships in
the company’s history. Pioneering a new era in the use of
alternative fuels that reduce air emissions, these new ships
will use LNG to generate 100% of the ship’s power both in
port and on the open sea.
“We are proud to be at the forefront of introducing LNGpowered ships to the cruise industry, working with our
partners to achieve shipbuilding breakthroughs like this
that will help us produce the most efficient and sustainable
ships we have ever built,” said Arnold Donald, CEO of
Carnival Corporation & plc. “This is also an important step
in our fleet enhancement plan that enables us to execute
on our long-term strategy of measured capacity growth
over time, while delivering innovative new ships that further
elevate our already great guest experience”

ENGIE, Mitsubishi and NYK unveil
LNG bunkering brand Gas4Sea
ENGIE, Mitsubishi Corporation and NYK Line have launched
Gas4Sea, a new brand for their joint marketing of LNG
as a marine fuel around the world. Gas4Sea aims to lead
innovation through the ship-to-ship supply of LNG for the
maritime sector.
In 2014, ENGIE, Mitsubishi, and NYK concluded a
framework agreement for a partnership to develop LNG
bunkering services. By combining NYK’s shipping expertise
with ENGIE and Mitsubishi’s LNG supply portfolio and
terminal access under the brand Gas4Sea, the partners
will offer a cleaner, reliable, safe, and cost-effective service
to shipping customers worldwide. Through their proven
experience in their respective businesses, they will be able
to tailor their LNG supply chains to the customers’ needs.
The partners will begin operations in the fourth quarter
of 2016, using a purpose-built LNG bunkering vessel
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intended to become a benchmark in training and a living lab
for the innovation development and business growth. This
new project promotes job creation, as it will give an average
of 400 jobs during construction and 250 new jobs once it is
operational.

(LBV) with a 5,000cm LNG capacity, the first of its kind
in the market. Designed to adapt to the largest range of
customers, it will be able to bunker vessels at the Belgian
port of Zeebrugge, as well as other nearby ports.
The partners will expand their LNG bunkering services
under Gas4Sea to meet more customers’ needs into other
regions, in collaboration with stakeholders including
shipping companies, port authorities, terminal operators,
regional suppliers, and local governments and regulators.

The ship will enhance the travel experience for customers
through the application of the latest technologies.
Innovation will not only be a prominently feature of
the propulsion system but also of the management
optimization and the search for energy efficiency to be more
environmentally friendly. In addition, there will be a specific
training program so the ship meets the highest standards
of quality and employees can develop their careers.

Viking Grace achieves green
milestone: 1,000 LNG bunkerings

Baleària signs financing
agreement for its new LNGpowered ferry
Delivered in January 2013, the M/S Viking Grace vessel
attracted global attention as an environmental pioneer by
being the first large passenger vessel to run on LNG. Now,
three and a half years later, one thousand bunkerings have
been performed in partnership with the Swedish company
AGA Gas AB.

The shipping company Baleària signed financing for the
construction of its new cruise ferry for an amount of
more than 131.4 million euros with financial institutions
CaixaBank, Banco Sabadell, Banco Santander, Bankia,
Banco Popular and Banca March Bankinter. This new
building, with a total investment of 187 million euros, was
commissioned to LaNaval shipyard earlier this year and is
expected to be operational in early 2019.
The ship, which will be among the largest ferry in the world
with a capacity of more than 1,700 people, 331 cars and
3,330 meters for goods, will have a length of 232.2 meters,
a beam of 30.4 and will be the first passenger ferry powered
by LNG in the Mediterranean. The ship can reach a speed
of 22 knots thanks to its four dual fuel engines that can
use both natural gas and liquid fuel, and will cut more than
40% emissions of CO2 and other polluting gases in the
atmosphere.
The cruise ferry, designed to make it a smart ship, is

The M/S Seagas, which was specially built for ship-to-ship
refuelling, has performed its 1,000th LNG bunkering of
the Viking Grace since that vessel was placed in service in
2013. The Seagas supplies the Viking Grace with about 60
tons of LNG while the vessel is docked in the morning at
Stadsgården in central Stockholm. The Seagas is the first
vessel of its kind in the world and is classified according to
the same regulations as for ocean-going LNG tankers.
“We are really pleased about having used LNG to fuel the
M/S Viking Grace”, said Jan Hanses, President and CEO
of Viking Line Abp. “Both the technical solution developed
by AGA and the vessel’s operation have outperformed
expectations, and it is gratifying to note the major benefits
for the workplace along with the environmental gains that
running on LNG provides.”
“We are obviously delighted with the positive response we
have had from Viking Line regarding the Seagas and our
bunkering solution”, commented Jonas Åkermark, who
is in charge of the LNG marine market at AGA Gas AB.
“There is still heavy interest in the Seagas, our ship-toship bunkering solution and LNG as a marine fuel both in
Sweden and internationally. We have a well-functioning
infrastructure solution in place in Stockholm and the
possibility of bunkering more vessels.”
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Shell will build small
regasification unit to supply LNG
in Gibraltar
DNV GL strengthens commitment
to LNG adoption in Iberian
Peninsula
DNV GL is undertaking a new study on the LNG market in
the EU and it is being carried out on behalf of the CORE
LNGas hive project, which co-funded by the European
Commission). The research aims to develop a safe and
efficient, integrated logistics and supply chain for LNG
in the transport industry (small-scale and bunkering),
particularly for maritime transport off the Iberian
Peninsula. With a total estimated budget of more than
EUR33 million, the six-year project is scheduled for
completion in December 2020.
The results of the project, coordinated by Enagas, will
provide recommendations for the Spanish and Portuguese
National Policy Frameworks for alternative fuels supply
infrastructure, and will prepare the roll-out plan for future
commercial deployment along the Mediterranean and
Atlantic corridors in the Iberian Peninsula.
Fernando Impuesto, CORE LNGas hive project coordinator
from Enagas, said: “The consortium partners selected
DNV GL to execute the demand studies of the project based
on the fact that DNV GL has been at the forefront of the
development of LNG as a marine cargo for more than 50
years, and for LNG as a marine fuel over 20 years. With that
experience and support, they are an important contributor
to our success in this project.”
“DNV GL has significant experience with adoption of LNG as
a marine fuel. This is both through development of gas fuel
class rules and assisting and advising private and public
clients, port authorities, and global government bodies,
with consultancy on safety, technical, and commercial
market assessments,” said Liv Hovem, DNV GL Regional
Manager for Continental Europe and North and East
Africa. “Our experience shows that more shipowners
would consider LNG as fuel if reliable information on LNG
availability was easily accessible.”

Her Majesty’s Government of Gibraltar and Shell have
signed an agreement for the supply of LNG for use in
power generation in Gibraltar. This agreement includes
the construction of a small regasification unit that will
receive, store and re-gasify the LNG arriving by ship for use
in Gibraltar’s adjacent gas-fired power plant. Construction
of the unit is planned to start towards the end of 2016 with
commissioning and first delivery of LNG expected to take
place ahead of the start-up of the power plant, expected
during the second half of 2017.
The regasification unit will be operated by Gasnor, a 100%
Shell-owned subsidiary with over ten years of operational
experience in LNG for marine and small scale LNG in
North Western Europe. The LNG will be stored before being
warmed up to its original gaseous state and then piped to
the power plant. The unit will also include a berth
for a small LNG carrier that will supply the LNG at night,
minimizing disruption to the neighbouring port, airport and
housing estates. There is also potential for LNG bunkering
operations in the future, following the appropriate
environmental assessments and safeguards.
The Chief Minister Fabian Picardo said: “We are delighted
with this major step forward in the provision of LNG,
the best option for an environmentally-friendly and safe
solution for guaranteed power generation. Shell has been
our preferred bidder and we are confident that their plans
conform to standard, best-in-class practices in project
development. This important project is one for Gibraltar
to be proud of and which I am pleased to see now starting
construction. This excellent project will sit alongside our
continued commitment to the introduction of other sources
of renewable energy.”
Maarten Wetselaar, Director of Shell Integrated Gas,
said: “With this signing, Gibraltar has led by example
and put itself at the forefront of a cleaner, flexible energy
system that will reliably and consistently deliver power to
the people of Gibraltar. This project will draw on Shell’s
combined expertise across 50 years of excellence in
innovation, technology and safety. It proves once again that
small-scale projects can deliver big benefits and bring
more clean-burning gas to the markets that want it.”
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H2 SECTION
France: Air Liquide debuts
hydrogen-powered Toyota Mirai

Canberra will roll out first
hydrogen vehicles in Australia’s
history
The ACT (Australian Capital Territory) Government has
announced a landmark project which includes Australia’s
first-ever order for hydrogen-powered cars. Hyundai
Motor Company Australia will provide 20 next-generation
vehicles to the government in 2018, as a part of the
Renewable Transport Fuels Test Berth in Canberra.
Servicing and maintenance is included in the package.
Air Liquide has acquired the first hydrogen-powered Toyota
Mirai delivered in France. The keys of the new sedan were
handed over at its hydrogen refuelling station in Paris,
Cours Albert Ier, in the Pont de l’Alma parking lot. Air
Liquide masters the entire hydrogen supply chain, from
production and storage to distribution and the development
of applications for end users, thus contributing to the
widespread use of hydrogen as a clean energy source, for
mobility in particular.
Officially launched in Japan in December of 2014 and then
introduced in the US in the fall of 2015, the Toyota Mirai has
been available in limited quantities across Europe since
late 2015. In France, few units will be delivered in 2016 to
partners working on the deployment of hydrogen.
Used with a fuel cell, hydrogen combines with oxygen
from the air to produce electricity, with water as the only
byproduct. Hydrogen is an alternative to fossil fuels in
addressing the challenge posed by clean transportation
and also helps to improve air quality.
The station rolled out in Paris in 2015, like the 75 stations
designed and delivered by Air Liquide around the world,
allow hydrogen-powered vehicles to refuel in less than
five minutes, and give them a driving range of around 500
kilometres (310 miles).

The $23 million Test Berth project, delivered by Neoen,
Megawatt Capital and Siemens, was made possible
through the Hornsdale Windfarm Stage 3 contract with
the ACT Government. The Renewable Transport Fuels
Test Berth features a state-of-the-art Siemens Silyzer
System hydrogen refueller, which at full capacity will
be capable of providing fuel-grade hydrogen H2gas for
over 1000 zero-emissions fuel cell vehicles travelling an
average of 14,000km a year – and it does so without using
any fossil fuels.
The hydrogen cars supplied by Hyundai will be nextgeneration fuel cell vehicles. This advanced zeroemissions car, due for launch in 2018, will replace the
current ix35 Fuel Cell, the world’s first mass-produced
hydrogen-powered vehicle. Hyundai Motor Company
Australia was the first car company in Australia to fully
import a hydrogen-powered vehicle into the country – an
ix35 Fuel Cell in 2015 – and first to install a hydrogen
refueller for light vehicles in Australia.
“Hyundai’s leadership in hydrogen has been rewarded
with a contract to supply 20 of our next-generation
hydrogen fuel cell vehicles to the ACT Government,”
said Hyundai Motor Company Australia CEO, Charlie
Kim. “We commend the vision and ambition of everyone
responsible for the Renewable Transport Fuels Test Birth
and Hornsdale Wind Farm Stage 3. We hope this brilliant
project inspires others to see the potential of hydrogen as
a future fuel for our cars.”
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New generation hydrogen
fuelling network growing in
Europe
Nel Hydrogen Solutions has secured a repeat-order for
two new CAR-200 hydrogen stations from an undisclosed
European customer. Nel Hydrogen Fuelling, formerly
known as H2 Logic A/S and a division of Nel ASA (Nel),
has initiated production of CAR-200, the latest generation
H2Station®.
“We are very pleased to begin production of the new
generation H2Station® at our current factory in Herning
[Denmark]. Customer feedback for the fuelling station
has been very positive so far. A repeat-order being
secured even before the first unit has been installed with
the customer, both confirms that the product is meeting
market expectations, but also sets the stage for our growth
moving forward,” said Jacob Krosgaard, Senior Vice
President of Nel Hydrogen Solutions, a newly established
division of Nel.
The repeat order for two additional H2Station® CAR-200
and associated equipment has a total value of approx. EUR
2 million and is planned for delivery in 2017.
The H2Station® CAR-200 triples the fuelling capacity
whilst reducing the footprint to one third of the former
CAR-100 product. This enables nine times more capacity
per area use which is important for integrating hydrogen
as “just another fuel” at conventional gas stations.

ITM Power supplies hydrogen
powered delivery fleet in England
ITM Power has signed a fuel contract to supply hydrogen
at £10/kg with Commercial Group, a pioneer in hydrogen
powered fleet logistics. The contract covers fuel dispensed
across ITM Power’s hydrogen refuelling network, including
the station recently opened in London. The network has
been financially supported by projects run by Innovate UK,
OLEV and FCH JU. ITM Power currently has £16.19 million
of projects under contract and a further £1.79 million of
contracts in the final stages of negotiation, making a total
of £17.98 million.
The business services company Commercial has been
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operating a fleet of hydrogen delivery vans since 2013
across London and the South East, along the M4 corridor
and out into the South West. With ITM Power expanding the
UK hydrogen refuelling network, the company will be able
to serve more customers across its low-carbon logistics
network. This fleet was deployed via projects with funding
support from Innovate UK. These projects successfully
demonstrated the environmental benefits of the hydrogen
technology and the vehicles will continue to operate across
Commercial’s fleet.
Simone Hindmarch-Bye, Commercial’s co-founder and
Sales Director commented: “We are delighted that we can
now extend our low-carbon hydrogen delivery services
to more customers nationwide by utilizing the expanding
network of hydrogen refuelling stations. The use of
hydrogen continues to demonstrate our commitment
to reducing the carbon footprint of our operations and
exploring new and innovative technologies to reduce the
UK’s dependency on fossil fuels.”
Graham Cooley, CEO, ITM Power, added: “We are building a
portfolio of fuel customers and following the first contract
– to supply Toyota, we are very pleased to be working with
Commercial again who are pioneers in the adoption of fleet
logistics using hydrogen. We look forward to supporting
their fleets at our hydrogen refuelling stations.”

Hexagon Composites develops
hydrogen tank for MercedesBenz
Hexagon Composites’ fully owned subsidiary Hexagon
Lincoln was selected by Daimler AG to supply compressed
hydrogen gas (CHG) cylinders for Daimler’s next generation
of fuel cell vehicle. The new Mercedes-Benz GLC F-CELL
will be presented in 2017. For the innovative vehicle a new
generation (Type 4) of cylinders was developed.
“These are next generation cylinders for next generation
vehicles,” said Rick Rashilla, Vice President Hydrogen
Products. “They are the result of years of research,
development and testing with Daimler’s wholly owned
subsidiary NuCellSys, a world leader in fuel cell- and
hydrogen tank-systems for vehicle applications.”
“Fuel cell technology is an integral part of our powertrain
portfolio. The extremely short refuelling time is one of the
biggest assets of a fuel cell vehicle,” explained Christian
Mohrdieck, Director Fuel Cell at Daimler AG.
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locally, using solar cells. The trucks will run in distribution
service with distances of almost 500 km.

Type 4 cylinders are the best choice for hydrogen
applications because of their superior performance in
extreme pressure, temperature and fatigue situations. CHG
is stored at 700 bar/10,000 psi, the optimal pressure for
hydrogen use. The GLC F-CELL range is about 500 km/310
miles (NEDC) and it can be refilled in about three minutes –
the same time as a conventional combustion vehicle.

Norwegian goods supplier
trials Scania hydrogen powered
vehicles
Asko, which is Norway’s largest convenience goods
wholesaler with a fleet of 600 trucks, is continuing its
investment in sustainable transport services. The company
and Scania will start testing hydrogen fuel cell trucks.
Electrical energy is converted from hydrogen in fuel cells
on board the vehicles. The hydrogen will be produced

“This very interesting project represents a unique
opportunity to test the fuel cell technology in a challenging
customer operating environment. The conversion of
hydrogen to electrical energy on board trucks, which
are operated for longer distances, will thus provide
value experience for Scania’s continued development of
electrified powertrains,” said Nils-Gunnar Vågstedt, who is
responsible for the development of Scania’s hybridization.
Asko has the ambition to achieve a climate-neutral
business, where distribution of goods will take place
using trucks, which run on renewable fuels. Experience
from pilot testing of vehicles and the plant, which will be
built for local hydrogen production, will form the basis for
Asko’s decision on a continued investment in hydrogen
propulsion. The research project is partly financed by the
Norwegian government.
Scania will supply three-axle distribution trucks with a
gross weight of 27 tons, where the internal combustion
engine in the powertrain will be replaced by an engine
powered by electricity from fuel cells and hydrogen on
board the vehicle. The rest of the powertrain is composed
of the same standard components used in the hybrid
trucks and buses that Scania already delivers. Three
trucks will form part of the research project, with an option
for one further vehicle.
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