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With various countries such as
Bangladesh, China, India, Japan,
Pakistan, US, etc. facing challenges in
getting sufficient energy supply, LNG has
become more and more popular over the
last twelve months, especially after the
March 2011 earthquake and tsunami in
Japan.  Not only the above-mentioned
countries are turning to LNG to enrich
their energy basket, countries like
Australia, Germany, Indonesia, Norway,
Thailand, the Netherlands and many others
have been using and/or considering LNG
as a fuel for transport and other sectors. 

The top ten largest LNG exporters include
Qatar, Indonesia, Malaysia, Australia,
Nigeria, Trinidad, Algeria, Russia, Oman
and Egypt. Meanwhile, the biggest
importers are Japan, South Korea, Spain,
the United Kingdom, Taiwan, France, China,
India, the United State, and Italy. Both sets
of data were from the end of 2010. 

In 2011, the increased LNG demand in
Asia has even encouraged Europe’s major
buyers to resell the fuel to higher-paying
Pacific Basin markets. Asian prices
increased to USD17.50 per million British
thermal units (Btu); for November the
delivery price was a mere USD 13 million
per Btu. Spain, Europe's second biggest
LNG importer, experienced a decline in
gas demand last year and re-exported
multiple cargoes of LNG to Asia.
Meanwhile, eight re-exports were carried
out during the first 9 months of 2011,
mainly to Italy and Argentina, according to
Waterborne LNG analysts. Belgium and
the US have also re-exported LNG.

In Asia, Australia, Indonesia, Malaysia,
Qatar, etc. are producing and/or exporting
LNG to various countries. Energy analysts
also believed that Russia could become
one of key players in world LNG before
2020. The Russian Sakhalin Energy’s LNG
output was expected to account for 5 to 6
percent of future world output.

Major LNG producer and exporter, Shell,
sees a big potential in selling LNG to
Vietnam and building a large offshore
movable LNG terminal. The country’s local
LNG supply has not met the current
demand, forcing Vietnam to import the
fuel from Thailand, Malaysia, Singapore,
mainland China and Taiwan. Shell Vietnam
believes that in South East Asia, Vietnam
will outdo Malaysia and Thailand as a
profitable energy market. In the whole
region, the big LNG markets will be China,
India, Indonesia and Vietnam.  Under its
plan, Vietnam’s government would begin
importing LNG from 2014-2015 to fuel
power plants. 
Australia is one of the world’s major LNG

exporters, taking the fourth place in the
global chart. Energy analysts believe there
is a possibility that Australia will overtake
Qatar  as the world’s No. 1 LNG exporter
by 2020. Qatar Petroleum is currently the
biggest LNG exporter in the world. On the
other hand, the whole country’s output is
largely fixed at 77 million tonnes per
annum (mta) until 2015 at the earliest.
Meanwhile, Australia’s liquefaction 
capacity is forecast to increase five times
form its current level to 1999 mta by
2020. Iran’s Government also expects to
start exporting LNG by end of 2012.

The vehicles

LNG has been used to power dual fuel
(diesel/LNG) and LNG vehicles in Asia,
Europe, and North America. 
Although there are not many LNG or 
dual-fuel conversion kits suppliers offering
their products, conversion of heavy-duty
on road and off-road (marine and tractors)
vehicles are found in those regions. OEM
LNG vehicles –mainly heavy-duty trucks--
suppliers also exist such as Swedish Volvo
and various Chinese OEMs (Dongfeng
Motors, Foton, Kaifeng,  Shaanxi
Automobile Group Co. Ltd, Sinotruck, etc). 

Various LNG system providers and 
converters of marine transportation are
also available. Makers (converter) of LNG
ships/vessels/tanks are mainly located in
Europe such as Norway, the Netherlands, etc. 

Providers of LNG and dual-fuel technology
engines, as well as complete conversion
systems for road vehicles, can be found
mainly in China and North America, but
also in the UK and Italy. Iran also reported
the unveiling of its first Diesel Dual Fuel
(DDF with diesel/natural gas) engine last
November 2011. Thailand and the
Netherlands offered after-market 
conversion for passenger boats.

In Europe, the world’s first new 
LNG-powered tanker called MT Argonon
was launched last December 2011. The
dual-fuelled chemical tanker - weighing as
much as 6,100 deadweight tonnes (dwt) -
was delivered in Rotterdam City in the
Netherlands to Lloyd’s Register Class. The
company works in the energy, marine, rail
and metro sectors. The dual fuel tanker
was said to mark the start of a new age 
of cleaner shipping for Europe’s local
waterways. The firm’s West European
Area Inland Waterway Product Manager
Bas Joorman said that LNG fuel is very
suitable to power inland waterways such
as ferries.

The dual-fuel ship works on a mixture of
80 percent natural gas (methane) and 20

LNG as transport fuel around the world
percent diesel. As in most heavy-duty
vehicles, LNG is used as the natural gas
part. The LNG is stored in a transport tank
located on deck, supplied by the 
Dutch-based Cryonorm Projects. 
The 80/20 methane/diesel mixture allows
reduced SOx, NOx and particulate matter
(PM) emissions, while reduced the 
greenhouse gas emissions from tank to
flue (the ships’ funnel). 

In Asia, various countries that have been
conducting trial projects on LNG vehicles
include Thailand (boats), South Korea
(trucks, tankers) and Malaysia (dual-fuel
trucks). India, Indonesia and Pakistan are
considering exploring this technology.
Japan is also exploring the possibility of
using LNG in transport. As noted above
with regard to the newly released DDF
engine, Iran may soon see several
diesel/natural gas trucks plying its roads,
although CNG might be used in this DDF
system instead of LNG.

Meanwhile, the vehicles are in commercial
usage in Australia (tractors, trucks, trailers,
etc.) and China (buses, trucks, tractors,
marine vessels, etc). 

During last year, more and more countries
- South Korea, Japan, and other
European nations - were involved in the
development of LNG tankers/vessels. Of
the various LNG tankers commonly used
around the world, some actually use LNG
to power the ship.

LNG/LCNG fuelling station

Presently, there is a limited number of
providers of LNG and/or LCNG fuelling
system. Most LNG/LCNG fuelling systems
are based in China and North America,
although some companies are located in
France, Italy, and Spain.
LNG and LCNG fuelling stations can
mainly be found in Australia, Italy, Norway,
Sweden, Thailand, the Netherlands, the
UK, Spain, South Korea, the US, and
China, amongst others.

The fuel itself is not only originates from
natural gas, but also from liquefied
biomethane or LBG (purified methane that
is liquefied into LBG).
As a matter of fact, Volvo’s dual-fuel truck
was introduced and promoted as a
diesel/biogas powered vehicle. Using
biomethane in transportation could result
in higher fuel efficiency (higher vehicle 
performance) on account of gas 
purification, which lends the fuel a higher
methane content, resulting in a higher
energy level. This translates into higher
mileage for the same volume of gas in the
same vehicle tank.
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방글라데시, 중국, 인도, 일본, 파키스탄 미국 등 여러 국가
에서는 충분한 에너지를 공급받기 위한 도전에 직면하고 있
다. LNG는 작년 3월의 일본 지진과 쓰나미 이후, 1년 전부
터 점차 인기를 끌고 있다. 위에서 언급한 국가뿐만 아니라,
호주, 독일, 인도네시아, 노르웨이, 태국, 네덜란드 외 여러
국가에서 LNG를 수송용 연료로 사용하는 것을 고려하고 있다. 
2010년 말 통계에 따르면, 카타르, 인도네시아, 말레이시아
, 호주, 나이지리아, 트리니다드, 알제리, 러시아, 오만, 이
집트가 세계 최대의 LNG 수출국인 반면, LNG 최대 수입국
은 일본, 한국, 스페인, 영국, 대만, 프랑스, 중국, 인도, 미
국과 이태리이다.

2011년, 아시아의 LNG 수요 증가는 유럽의 최대 구매자가
태평양해역의 시장에 연료를 재판매 하도록 권장하고 있다.
아시아의 가격이 11월 백만 Btu당 USD17.50으로 상승한
반면, 가격은 Btu 당 USD13 이었다. 유럽의 2위 LNG 수입
국인 스페인은 작년 가스 수요의 감소를 경험하고, LNG를
아시아로 다량 재수출했다.  한편, Waterborne LNG 분석
결과, 2011년 9개월 동안 주로 이태리와 아르헨티나로 재수
출되었다. 벨기에와 미국도 또한, LNG를 재수출하고 있다.
아시아, 호주, 인도네시아, 말레이시아, 카타르에서는 LNG
를 생산하여 여러 국가에 수출하고 있다. 에너지 분석가들
은 러시아가 2020년 이전에 전세계 LNG의 핵심 국가가 될
것이라고 밝혔다. 사할린 에너지의 LNG 생산량은 전세계
생산량의 5~6%를 차지할 것으로 예상된다.

주요 LNG 생산 및 수출자인 “Shell”은 베트남에 LNG를 판
매하는 것에서 큰 잠재력을 보고, 대규모 이동식 LNG 터미
널을 건설한다. 베트남의 지역 LNG 공급은 현재 수요를 충
족시키지 못하여, 태국, 말레이시아, 싱가포르, 중국 본토,
타이완 등지에서 수입하고 있다. “Shell Vietnam”은 남동아
시아 지역에서 베트남이 수익성 있는 에너지 시장으로써 말
레이시아와 태국을 능가할 것이라고 생각한다. 전체 지역에
서 큰 LNG 시장은 중국, 인도, 인도네시아와 베트남이 될
것이다. 계획에 따라, 베트남 정부는 발전 연료로 2014-
2015년까지 LNG 수입을 시작할 것이다.

호주는 세계 주요 LNG 수출국 중 하나로, 글로벌 차트에서
4위를 차지하고 있다. 에너지 분석가들은 호주가 2020년까
지 카타르를 넘어 세계 1위의 국가가 될 가능성이 있다고
말했다. 현재, 카타르 석유(Qatar Petroleum)은 전 세계 최
대의 LNG 수출자로 알려져 있다. 전체 국가의 생산량은 빠
르면 2015년까지 연간 77백만톤(mta)에 고정된다. 한편,
호주의 액화 용량은 2020년까지 현재 수준에서 1999백만
톤으로 약 5배 증가할 것으로 예상된다. 이란 정부는 또한,
2012년 말 LNG 수출을 시작할 것으로 예상하고 있다.

차량

LNG는 아시아, 유럽, 북미 지역에서 LNG 및 혼소
(diesel/LNG)차량에 사용되고 있다.
이 해당 지역에 LNG 혹은 혼소 개조 키트 업체가 많지는 않
으나, HD 차량 개조나 오프로드(선박 및 트랙터) 차량들을
볼 수 있다 스웨덴 Volvo와 기타 다양한 중국 OEM 업체들
(Dongfeng Motors, Foton, Kaifeng, Shaanxi Automobile
Group Co. Ltd, Sinotruck 등)의 OEM LNG 차량- 주로 대
형 트럭-들이 있다.
각종 LNG 시스템 공급업체와 해양 교통의 전환업체들이 있
다. LNG 선박/용기 제조사(전환업체)는 주로 노르웨이와 네

덜란드 등 유럽에 기반을 두고 있다.
차량용 LNG 및 혼소-연료기술-엔진과 전체 전환 시스템
공급자는 중국과 북미뿐 아니라, 영국과 이태리에서도 볼
수 있다. 이란은 또한, 디젤 혼소 연료(디젤과 천연가스 혼
소)엔진을 2011년 11월 최초 공개했다. 태국과 네덜란드는
여객선을 개조했다.

유럽에서는, 세계 최초의 LNG로 구동되는 유조선인 MT
Argonon이 지난 2011년 12월 선보여졌다. 재화중량톤수
6,100톤의 혼소연료 화학 유조선이 Lloyd’s Register Class
에 선급 등록되어 네덜란드 로테르담에 인도되었다. 이 회
사는 에너지, 해양, 철도 및 지하철 분야이다.  혼소연료 유
조선은 유럽의 내륙 수로를 위해 깨끗한 운송의 새로운 시
대의 시작을 의미한다고 말했다. 이 회사의 서부 유럽 지역
내륙 수로 관리자인 “ Bas Joorman’”은 LNG 연료는 페리
와 같이 내륙 수로에 매우 적합하다고 밝혔다.

혼소 연료 선박은 80%의 천연가스(메탄)과 20%의 디젤을
혼합하여 작동한다. 대부분의 대형차량과 마찬가지로, LNG
는 천연가스의 일부로 사용된다. LNG는 Dutch-based
Cryonorm Projects 에 의해 공급되어 데크에 위치한 수송
탱크에 저장된다. 80/20 메탄/디젤 혼합물은 
SOx, NOx 및 입자상 물질의 배출을 감소시킬 뿐 아니라,
탱크에서 연도(선박의 굴뚝)으로 배출되는 온실가스 또한
감소시킨다.

아시아에서는 태국(보트), 한국(트럭, 유조선) 및 말레이시
아(혼소 트럭) 등 여러 국가에서 LNG 차량 시범사업이 실시
되었다. 인도와 인도네시아, 파키스탄은 이러한 기술 연구
를 고려하고 있다. 일본은 또한 운송용으로 LNG를 사용하
는 가능성을 모색하고 있다. DDF엔진이 새로이 출시되었다
는 위의 내용과 같이 이란은 LNG 대신 CNG를 이 DDF 시
스템에 사용하여 곧 디젤/천연가스 트럭을 도로 위에서 볼
수 있을 것이다. 
한편, 호주(트랙터, 트럭, 트레일러 등)와 중국(버스, 트럭,
트랙터, 선박 등) 차량이 상용 단계에 있다. 
작년 동안, 더 많은 국가- 한국, 일본 기타 유럽 국가들-이
LNG 유조선/선박의 개발에 참여했다.
일반적으로 전세계에서 사용되는 각종 LNG 유조선 중 일부
는 선박을 구동하는 데 실제 LNG를 사용한다. 

LNG/LCNG 충전소

현재, LNG 및/ 또는 LCNG 충전 시스템의 공급자는 한정되
어 있다. 대부분의 업체들은 프랑스, 이태리, 스페인에 위치
하고 있지만, 일부 LNG/LCNG 충전 시스템은 중국과 북미
에 본사를 두고 있다.
LNG 및 LCNG 충전소는 호주, 이태리, 노르웨이, 스웨덴,
태국, 네덜란드, 영국, 스페인, 한국, 미국과 주로 중국에서
볼 수 있다.

연료 자체는 천연가스뿐 아니라, 액화 바이오메탄 또는
LBG(LBG로 액화된 정제된 메탄)로부터 나온다.
실제로 Volvo의 혼소 트럭은 디젤/바이오가스 구동 차량으
로 소개되고 홍보되었다.
운송용으로 바이오메탄을 이용하는 것은 높은 메탄 함량으
로 가스 정제 과정을 거쳐- 높은 연비(높은 차량 성능)를 가
능하게 한다. 따라서 동일한 차량 탱크에 동일한 가스량에
서 좋은 연비를 보여준다.

전세계 수송용 연료 LNG
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全球LNG发展趋势
孟加拉、中国、印度、日本、巴基斯坦、美国等国都面临着能源短缺的问题，因此将LNG做为重要的可替代能源。去年3月份日
本地震、海啸过后，LNG更被广泛接受。澳大利亚、德国、印尼、挪威、泰国、荷兰等多个国家也纷纷加入使用LNG的行列。

2010年年底数据显示：目前，世界LNG出口大国主要有卡塔尔、印尼、马来西亚、澳大利亚、尼日利亚、特立尼达岛、阿尔
及利亚、俄罗斯、阿曼、埃及。LNG进口大国主要有日本、韩国、西班牙、英国、台湾、法国、中国、印度、美国、意大利。

2011年，亚州国家对LNG的需求大大增加，原先亚州LNG的价格为13美元／Btu，到11月，LNG价格已经提高到17.50美元／
Btu。这使欧洲LNG进口大国看到了商机，他们将已进口的LNG，通过太平洋市场，再出口给其他亚州国家，赚取利润。西班
牙是欧洲第二大LNG进口国，去年西班牙国内对LNG需求下降，就将剩余的进口LNG再出口给亚州国家。2011年前9个月就
出现了8 个再出口LNG国家，主要是意大利、阿根廷。根据Waterborne分析,比利时和美国也加入了是LNG再出口国家的行列。
澳大利亚、印尼、马来西亚、卡塔尔等国都是生产和出口LNG的地方。能源分析专家认为俄罗斯有望在2020年前成为出口
LNG的主要国家之一。库页岛的LNG产量预计将占到世界总产量的5－6％。

作为主要的LNG生产商和出口商，壳牌（Shell）认为越南LNG市场的潜力很大，就在越南建立了一个大型近海移动式LNG母
站。越南当地LNG供应无法满足目前需求，需要从泰国、马来西亚、新加坡、中国、台湾等地进口。越南壳牌（Shell）认为
在东南亚地区，越南的能源市场将超过马来西亚、泰国。在亚州范围内，最大的LNG市场在中国、印度、印尼、越南。根据
越南政府的计划，2014—2015年越南将开始进口LNG用以发电。

澳大利亚是世界第四大LNG出口国。能源专家指出，到2020年，澳大利亚有望取代卡塔尔，成为世界第一大LNG出口国。到
2015年前，澳大利亚的年出口量都会保持在7700万吨。同时，澳大利亚的天然气液化能力预计会提高5倍，到2020年，年产
量达到19.99亿吨。伊朗政府预计2012年底开始出口LNG。

关于LNG汽车

在亚州、欧洲、北美洲，LNG已经应用于双燃料车（柴油／LNG）及LNG汽车。

尽管供应商提供的LNG汽车、双燃料车的改装配套产品不是很多，但是在上文提到的地区，都有改装后的重型车、船舶、拖
拉机。生产原装LNG汽车，主要是重型卡车的供应商，包括瑞典沃尔沃（Volvo）、中国东风汽车、福田、陕西汽车集团股份
有限公司等。

船舶LNG系统提供者、LNG船／舰／轮船的制造者和改装者主要在欧洲，如挪威、荷兰等地。

LNG、双燃料汽车发动机及成套改装件供应商主要在中国、北美，另外英国、意大利也有一些。去年11月报道，伊朗首款柴
油双燃料车（DDF，柴油／天然气）面市。泰国、荷兰提供客船后改装服务。

世界上第一艘LNG动力轮船—MT Argonon去年12月，在欧洲下水运行。一艘0.61万吨载重）的双燃料化学品运输船从荷兰鹿
特丹运往Lloyd’s Register Class。该公司经营范围包括能源、航运、地铁等。这艘双燃料运输船被认为是欧洲水运运输进入
清洁能源时代的开始。该公司西欧区内河航运产品经理Bas Joorman表示LNG燃料很适于内河航道运输使用。

这艘双燃料运输船的燃料供给系统按预定的配比80％天然气（沼气）、20％柴油为船只提供动力。船只使用的天然气是LNG

，LNG储罐安装在甲板，该储罐由荷兰供应商Cryonorm制造。通过该双燃料系统，燃烧更充分，船只排放气体中颗粒物（
PM）排放几乎为零，SOx、NOx的排放也显著降低，不会导致温室效应。

亚州，很多国家都在积极推动使用LNG的计划，如泰国的船舶，韩国的卡车、轮船，马来西亚的双燃料卡车计划等等。印度
、印尼、巴基斯坦、日本也积极的研究这方面的技术。伊朗很快就能使用上文提到的DDF引擎的双燃料（柴油／天然气）卡
车，但可能使用CNG而非LNG。

同时，澳大利亚也有商用汽车如，拖拉机、卡车、拖车等。中国主要有公交巴士、卡车、牵引车、海轮等等。

去年，韩国、日本和其他欧洲国家都致力于发展LNG油轮、轮船。通过LNG油轮的广泛使用，LNG正在成为海运的重要能源。

LNG／LCNG加气站

提供LNG/LCNG加气系统设备的公司数量有限，这些公司多数在中国和北美，但也有一些在法国、意大利和西班牙。
LNG／LCNG加气站主要分布在中国，澳大利亚、意大利、挪威、瑞典、泰国、荷兰、英国、西班牙、韩国、美国也建有
LNG／LCNG加气站。
LNG燃料主要来源于化石天然气，但也可以来自液化生物沼气（通过对沼气的提纯和液化而得）。

沃尔沃（Volvo）双燃料卡车配备了沼气/柴油双燃料系统。沼气的燃料效率较高（通过提纯获得的沼气拥有更高比例的甲烷，
因此所含的能量也高）。因此，这就意味着同样一瓶气，沼气驱动的车辆比化石天然气驱动的车辆可以行驶更多的距离。
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Transportable LNG station

controls. Indeed, we had to install an
electric control panel with a PLC and a
magnetic card payment system that are
integrated into an ISO container 
classified as an Atex zone 2. We then
designed a specific and modular 
second container that would integrate
all electric and control equipments and
would fit into the main station container.
Once the station is then installed on
site, the electric container would be
taken out from the station container,
and connected through a specific quick
plug to the electricity network, thus 
providing a plug & play and easy
access to the control system without
any particular safety procedure to be
followed.
Of course, we met several other 
challenges when designing and 

constructing this station, but the final
result is reaching  our customers
expectations, and gave us the 
opportunity to provide our customer
with a new infrastructure solution that
could help them in developing their
merchant LNG activities.
This unique   station presents a lot of
advantages such as:
• Reduced footprint thanks to an 
integration  into a 20” ISO frame
• Approved certification for transport by
container ship
• easy installation (plug & play like solution)
• Similar dispenser as standard stations
for optimum operator experience
• Weights and measures approved 
dispensing unit (exclusivity in Europe
and Australia)
• Integrated payment system

As a leading manufacturer of LNG 
refueling station components, Cryostar
is facing the well known “chicken and
eggs” situation where gas suppliers are
not interested to invest into LNG station
infrastructure, as they are not able to
get satisfactory commitment from the
transportation companies. 
This situation is quite tricky, and
requires each of the players (gas, truck
and infrastructure suppliers) to re-invent
the actual model, and adapt it to a
more flexible solution that can cope
with their business plans.
The conclusion of this reflection was
that the only realistic way to break this
“chicken and eggs”  issue is to come
with a infrastructure revolution 
Cryostar, as a major infrastructure 
component manufacturer, had to 
entirely redesign the refueling 
technology, and its modularity  in order
to propose a unique system more 
flexible both in terms of installation and
operation requirements.
Based on our experience on stationary
LNG stations in Europe and as the
unique supplier of weights and 
measures approved LNG dispenser in
Europe, we listed the following aspects
to be considered as the basics of a
state of the art design:
• Possibility to relocate the station
• Equivalent performances compared to
a standard station
• Similar customer interface and fueling
experience
• Minimum installation requirements
• Acceptable LNG storage volume
• Possibility to sell LNG to everyone
(weights and measures approved)
• Fully automatic operation
• No venting during normal operation
(considering minimum fleet size)
• Highest safety
• Easy and safe tank loading from a
delivery semi-trailer

In addition to these different 
requirements, it was mandatory to apply
best practices in terms of cryogenic
and explosive gases installation design. 
One of the issues was to guarantee that
the entire LNG storage tank can be
emptied without presenting any risk for
the pump operation. This is the reason
why, we decided to have the storage
tank installed on top of the station and
above the pump, thus ensuring NPSH
to the pump.
Another challenge was concerning the
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• Possibility to fuel up to 50 LNG vehi-
cles per day
• LNG storage volume (ISO tank) of
approximately 20m3
• Possibility to fuel cold or saturated
type vehicles
• No venting to atmosphere during 
normal operation (considering minimum
output)
• Easy tank loading from the bottom of
the container
• High safety level (break-away device,
earthing, gas detectors, fire detectors,
etc)
• Fully automatic PLC control system
with remote monitoring
Last but not least,  the biggest surprise
comes from the CAPEX for this all-in-
one equipment. Indeed, buying a move-
able station is equivalent or even better
in terms of investment, than investing
into a standard station construction. It is
also very important to mention that the
CAPEX for such equipment is known
from the beginning and allows calculat-
ing an accurate return on investment.
Therefore the budget is respected from
the beginning until the end of the pro-
ject thus ensuring highest investment
safety.
Finally and in order to conclude this arti-
cle, I would say that if you have plans to
sell LNG or use LNG trucks and your
business plan doesn’t allow you to con-
struct a standard station, you can mini-
mize your investment risk by using this
concept which can be relocated on
demand, 
Forget about the chicken and eggs syn-
drome and optimize your return on
investment now!
Contact Cryostar and visit
http://www.cryostar.com/web/lcng-lng-
vehicle-refueling-stations.php .
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Targeting to cut 30 percent of CO2
emissions discharged by its ships,
Viking Cruise Lines has decided to use
more eco-friendly fuel to power the
firm’s new ship. Its new cruise 
ship-named Viking Grace-- will run on
LNG. AGA Gas will supply the fuel to
this 700 feet cruise ship. 
Jan Bäckvall, the head of Europe North
in Linde responsible for AGA believes
that converting large ships like the
Viking Grace to LNG can help to
address concerns about carbon 
emissions associated with commercial
shipping around the globe. Furthermore,
he considers that LNG can be the 
primary solution for Baltic shipping.
It is commonly known that methane, in
form of CNG, LNG or biomethane (as
well as Compressed BIomethane and
Liquefied Biomethane) is “ cleaner” than
conventional fuels such as petrol, diesel,
etc. Furthermore, AGA claims that their
LNG blend contains no sulphur or heavy
metals, and reduces carbon emissions
by 20-30 percent compared to 
conventional petroleum fuels. Also,
AGA’s LNG blend complies with 
already-written future requirements to
reduce nitrogen oxide emissions.
LNG also meets International Maritime
Organization (IMO) directives to reduce
sulphur content in maritime fuels to a
very low level—which is no more than
0.1 percent by 2015. 
A ship like the Viking Grace requires
about 60 tons of fuel a day. Presently,
there are hundreds to thousands of
such ships operating in various oceans
around the globe.
Trimming their emissions by 30 percent
means reducing around 20 tons less of
fuel on a daily basis. 
Michael Backman, CEO of Viking Line
Abp said that the cooperation between
AGA and Viking Line requires 
development of guidelines for the 
management of a new fuel (LNG). 
This is an important milestone for a new
infrastructure for Swedish shipping
where LNG is of great future 
importance.This can be used as an
implementable example for the rest of
commercial shipping industry.

New LNG Viking
cruise ship 

First public LNG station in
the Louisiana, US

Near end February, Encana Natural Gas
Inc. opened a first LNG filling station
opened for public in the US. 
The LNG station is located at the Relay
Station in Frierson, Louisiana. It will serve
operators of heavy duty truck fleets (to
those with a LNG vehicle and proper
safety training). This is also the first LNG
station to be opened in the state.
Additionally, this facility is the first in the
state to offer four fueling options: LNG,
CNG, petrol and diesel.
During the opening a hundred guests
witnessed the fast-fill LNG demonstration,
when tractor-trailers fueled with LNG as
quick as those (other tractors) refuelled
by petrol.
Beside of being cheaper, eco-friendlier
(less emission), CNG and LNG for trans-
port a longer engine life cycle. Natural
gas cars and trucks fueled with CNG or
LNG have similar operating performance
as petrol or 
diesel-powered vehicles and generally
have a longer operating life because of
the cleaner combustion.

The station’s features are as follow :  
• Open for 24 hours per day; 
• It has three fueling islands with one
dispenser each;
• It has three 16,300 gallon tanks;
• The flow rate is 30-40 gallon/minute.

Economic and ecological
benefits

Retrofitting a 18-wheeler vehicle from
diesel to LNG is equivalent to getting rid
of the emissions discharged by around
325 cars. Compared to its petrol and
diesel opponents, LNG used in vehicles
offers an estimated saving of 20 to 40
percent.

The partnership

After establishing a partnership with
Heckmann Water Resources, Encana
went ahead opening an LNG filling 
station in its Haynesville Shale 
operations. Heckmann provides water
management services to Encana and
other Haynesville Shale operators. The
pumps are now available for public use
as well as to Heckmann’s 60 LNG 
vehicles. Heckmann operates 600
trucks nationwide, with 200 of those in
the Haynesville Shale. The company
ordered 200 LNG trucks (including the
50 units currently in operation).
Eric Marsh, Encana executive vice 
president, said that the firm has also
opened six CNG stations across the
US. It has also replaced its vehicle fleet
to natural gas. In fact, nearly half of their
fleet field vehicles in Louisiana are 
running on CNG. They have also
retrofitted drilling rig engines to run on
natural gas. Encana owns and operates
four mobile LNG fueling stations (two in
Louisiana) and six compressed natural
gas (CNG) stations. Heckmann
President Chuck Gordon approved
Encana’s LNG partnership proposal
only after he was convinced about the
safety, reliability, economical savings
and environmental friendliness of LNG.
Encana recently secured a contract 
with Pivotal LNG, a subsidiary of AGL
Resources Inc., which owns and 
operates a major liquefaction facility.
The agreement enables Encana to 
provide LNG to consumers and creates
further opportunities for natural gas in
the transportation sector.
Encana Natural Gas Inc. is a subsidiary
of Encana Corporation, one of North
America's largest natural gas producers.
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Dual fuel conversion for lowering pollution
of old diesel engine
L. De Simio, M. Gambino, S. Iannaccone
Istituto Motori, Napoli, National Research Council, Italy.

Dual fuel technology

Since ’80 years dual fuel (DF) technology was suggested as a
realistic way for natural gas utilisation on heavy duty transport
means circulating in urban areas as an alternative to full 
natural gas spark ignited engines, not available at that time. 

Although the unsolved problems of low percentage 
substitution of diesel oil with natural gas (NG) and high total
unburned hydrocarbon (THC) emissions, especially at low
and medium loads, DF technology has been utilised thanks to
the possibility offered in lowering particulate matter (PM) and
exhaust toxicity. The DF technology was particularly suitable
to overcome the inconvenience of high costs of full NG 
conversion, retaining the possibility of switching to full diesel
(FD) operation.

In a diesel-NG DF operation, a carburetted air NG mixture
enters the cylinder and is ignited by means of pilot diesel oil
injection, as in a compression ignition engine. Then the 
combustion propagates by means of different flame fronts in
almost homogeneous air fuel mixture. At light and medium
load the lean mixture does not allow a quick flame fronts
propagation. On the other hand, at high load knock could
occur, caused by auto ignition of the end gas and favourite
by high intake temperatures and high levels of gas 
substitution. Many methods have been proposed to improve
dual fuel behaviour, but no one is able to solve all the 
problems in all the operating range. For example hot exhaust
gas recycling (EGR) have showed an optimum effect at light
load but cool EGR is better at high load.

A sophisticated DF system is necessary to control the 
complex combustion process involved in these engines.
Nevertheless a changing of the volumetric compression ratio,
needed for more expensive spark ignition transformation, is
not required for DF operation. Therefore lower conversion
costs are possible, because disassembling of the engine is
not necessary. Consequently only external modifications have
to be implemented to obtain same levels of performance with
lower emissions than the diesel engine. For these reasons the
DF technology is particularly suitable to reduce environmental
impact (especially PM) from old urban transport diesel
engines, even if these engines do not permit to control the
injection timing and, in addiction, the low injection pressure
does not allow a good atomization of the small amount of the
pilot.
Istituto Motori activity on a old diesel heavy duty engine
In Istituto Motori the effects of intake throttling, EGR, catalytic
exhaust gasses after treatment, and DF operating condition
have been analysed to find the optimum configuration of a
prototype engine, in order to minimise the emissions with a
negligible influence on performance. The experimental activity
was carried out on a six cylinder heavy duty engine for bus
application, whose main characteristics, in diesel mode 
feeding, are reported in table 1.

Table 1: Main characteristics of IVECO 8360.46R engine.

6 cylinder in-line turbocharged
Displacement ...................................7.8 l
Bore x stroke ...................................112 x 130  mm
Compression ratio............................17.6 : 1
Rated power ....................................166 kW @ 2050 rpm
Maximum torque..............................965 Nm @ 1250 rpm

The conversion of the IVECO 8360.46R diesel engine to DF
operation was carried out in Istituto Motori. Besides the addi-
tion of a system for the gas supply, the diesel oil reduction
was realized limiting the maximum excursion of the lever
pump. The high oxygen excess, typical of low load DF opera-
tion, is responsible of high THC emissions. To face this prob-
lem a motorised throttle valve was installed at the intake of
the engine. THC decreasing, due to the throttling operation,
was counterbalanced by an expected nitrogen oxides (NOx)
increasing for the higher combustion chamber temperature.
For this reason a three-way catalyst was used. To optimise
low load combustion and knocking resistance, a high pres-
sure route EGR apparatus has been designed and realised,
(schematic of figure 1). The exhaust gas is taken upstream
turbine (b in figure 1) and is added into intake manifold down-
stream the throttle valve (a in figure 1).

Figure 1. High pressure route EGR system.
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Experimental results

To decrease high emissions from DF, a three-way catalyst
(TWC) could be used, and consequently a stoichiometric 
mixture should be assured. But throttling (until stoichiometric)
could be limited (especially at low load) by a bad combustion
quality, due to low compression pressure, which 
compromises pilot auto-ignition. Therefore an EGR system
was developed in order to improve engine performance at
stoichiometric throttled low load operating condition.
At medium load a very high DF combustion speed could be
reached. In fact, in DF mode, several ignition points (one for
each injector hole) generate as many flame fronts, giving a
very fast heat release rate.This could represent a problem for
knocking resistance at high power levels, because of the
greater intensity of the pressure wave on the unburned 
mixture fraction (end gas). EGR resulted a good way to contrast
this effect for the inert gas that, reduces combustion speed.
Anyway e the homogeneous air/NG mixture is greatly
stressed towards knock in a DF engine. As a consequence,
maximum performance has to be slightly limited to save
engine reliability.
Emissions measured in DF with EGR and TWC show a 
general great THC and CO oxidation, while NOx high 
conversion efficiency can be observed at medium and high
load, (Table 2).

Table 2: Emissions in DF with TWC and EGR

1 Throttle Position; 2 Downstream the catalyst; 3 Upstream
the catalyst

To valuate the benefit of DF on engine emission in a real use
the European R49 cycle (13 mode) was carried out. 
The optimisation, of the system has allowed a relevant 
emission reduction. The diesel NOx-PM trade-off was largely
overcome with DF operation with a great decrease of both
NOx (of about 60%) and PM (of about 70%), retaining the
same level of THC and CO emission of the FD fuelling. Fuel
consumption on energy basis shows that NG contribution is
82%. These results demonstrate the potentiality to reduce
emissions from old heavy duty diesel engine with a 
developing electronic control system for DF operation.

Table 3: 13 mode results.

For more information, contact: 
Luigi De Simio
Istituto Motori, National Research Council
Via Marconi 8, 80125 Napoli, Italy
+39 081 7177212
+39 081 2396097 (fax)
l.desimio@im.cnr.it
www.im.cnr.it

1 TP EGR speed torque diesel NG THC CO NOx
deg % rpm Nm % % g/kWh g/kWh g/kWh

2 b 3 a b a b a

FD WOT 0 1251 261 100 0 0.7 0.3 1.5 0.0 7.3 7.0

DF 19 0 1240 261 26 74 15.2 1.4 9.8 0.0 7.1 6.8

DF 21 47 1251 296 21 79 7.4 2.9 7.4 0.0 0.6 0.4

DF 21 52 1247 280 24 76 5.9 0.6 14.4 0.0 0.3 0.3

DF 21 57 1247 281 24 76 5.8 1.5 32.2 0.0 0.3 0.1

FD WOT 0 1253 446 100 0 0.4 0.1 0.5 0.0 7.6 7.4

DF 19 0 1234 532 9 91 3.9 0.2 33.4 0.3 19.1 17.6

DF 25 23 1246 452 14 86 1.8 0.5 25.4 0.0 4.1 3.0

DF 25 30 1251 425 17 83 4.6 2.4 36.2 0.0 1.4 0.4

FD WOT 0 1251 698 100 0 0.5 0.1 2.3 0.0 7.0 6.8

MD 26 9 1250 600 11 89 3.9 0.1 32.5 0.0 9.1 0.9

FD WOT 0 1258 900 100 0 0.4 0.2 8.3 0.1 7.7 7.4

DF WOT <1 1249 773 8 92 2.9 0.1 31.1 0.1 15.2 0.6

THC CO
NOx

g/kWh
CO2 PM

Diesel NG

% %

(energy based)

FD 0.6 2.2 6.5 727 0.26 100 0

DF’ 0.4 1.4 2.6 651 0.07 18 82



March 201218

LNG is gaining in popularity as the preferred alternative fuel for domestic, marine and automotive 
consumption. Amongst the various LNG plans, the top-5 import and top-5 export projects include 
the following.

World’s largest upcoming LNG projects

LNG imports
Singapore LNG terminal 

Singapore is constructing a large LNG
receiving terminal on Jurong Island. The
project is Singapore’s first LNG import
facility. The ongoing project is presently
80 percent completed. It will process 3 
million tonnes of LNG per year.  The
developer of this project is Singapore
Energy Company.
Estimated start up date in 2013, the
terminal will have 3 storage LNG tanks
capable to store 540,000 m3 of fuel*.

Le Harve, France

As the hydrocarbon hub of France, Port
of Antifer in the Normandy region
already receives 20 percent of all crude
oil imports. The new Le Harve LNG
import terminal is expected to be in
operation by 2014. Three storage tanks
with a total capacity of 510,000 m3 will
be installed in this facility.
According to owner Gaz de Normandie,
construction of the Le Harve terminal is
to create a new entry point for natural
gas into the French market. This is also
aimed at strengthening the gas supply
for France and the European Union.

Dunkerque, France

France’s second biggest new LNG
receiving terminal will be built in
Dunkerque in Northern France. 
Dunkirk's (Dunkerque’s) LNG terminal
can receive 80 LNG tankers per year. 
Three tanks with an accumulated 
storage facility of 480,000 m³ will be
supplied in this site. It will have a 
regasification capacity in the range of
10-13 billion cubic meters (Gm³) per
annum, which presents 20 percent of
France's current natural gas consumption. 
The project will start in 2015

Oregon, USA

Despite being the world’s largest gas
producer and owner of various shale
gas fields, the United States (US) still
relies on gas imports from overseas to
meet local demand. Consequently, the
country continues to enlarge its LNG
receiving terminal capacity.  In 2013, an

LNG terminal will be built in Warrenton
City on the Skipanon Peninsula in
Oregon state. The expected start up
date is 2013.
Three LNG storage tanks will be 
provided to store 480,000 m3 of LNG.
The terminal will be one of the US’ main
receiving, storage and offloading sites.
The owner, Oregon LNG, will use the
terminal as a tolling facility, leasing
regasification capacity to industry 
partners. It will be connected to the
regional pipeline hub in Molalla, Oregon
by a 192 kilometer-long pipeline.

Joetsu, Japan

Japan’s biggest  LNG importer plans to
build an LNG terminal in Joetsu City on
the West Honshu coast in Niigata
Prefecture. The construction project will
commence in 2014. The operation of
this project will commence in 2014.
The terminal will have docking capacity
and two above-ground tanks. The two
tanks will have a total storage capacity
of 360,000 m3 equivalent of LNG.
Gas will later cater for demand from city
gas enterprises and customers in the
Tokyo metropolitan area. 

LNG export
Olokola LNG, Nigeria

Presently known as the largest upcom-
ing LNG export terminal project, the
Olokola LNG terminal is expected to be
started up after 2016. The terminal will
be located in the Olokola Free Trade
Zone east of Lagos between the

Nigerian states of Ogun and Ondo. The
developers are Nigerian National
Petroleum Corporation (NNPC),
Chevron, Shell, BG Group.
The four train Olokola project is the
result of the merger of two competing
terminal construction projects. With
USD9.8 billion already injected in the
project thus far, it will provide LNG for
domestic and export use.
The terminal will have 4 storage tanks
and a total processing capacity of 20
million tons per annum  (MPTA) of LNG.

Greater Gorgon, Australia

Located 130 km off the Western
Australian coast, the Greater Gorgon
gas fields is Australia’s largest single
resource project. The fields represent
around 25 percent of Australia’s known
gas resources. Starting in 2014, an
LNG terminal will be operated to handle
the gas produced in these fields. The
terminal will have a processing capacity
of 20 MPTA of LNG and 4 storage
tanks. The developers are Chevron,
Shell, and ExxonMobil

Yamal LNG, Siberia

Gazprom, Novatek, and Total will start
work on the Yamal LNG terminal in
Siberia  by 2016. The Yamal terminal
will have a processing capacity of 15.5
million tonnes a year and up to 1 million
tonnes of condensate .
The terminal will receive gas supplies
from the Yuzhno-Tambeyskoye deposit,
which has proven reserves of 1.26 
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trillion cubic meters of gas and 51.6 
million tons of gas condensate
Three storage tanks capable of storing
16.5 MPTA LNG will be installed in this
terminal.

Louisiana terminal, USA

By 2016, BG Group and ETE will start
their project to expand an LNG terminal
at the mouth of Louisiana’s Calcasieu
River. Three storage tanks will be
installed, allowing a total LNG storage
capacity of 15 MPTA. 

The proposed expansion project will
make it the third terminal in the 
United States to be equipped for both
import and export of LNG. 
Gas supplies will be transferred to this
facility via pipeline, from Lake Charles 
to the eastern and south-eastern US
markets.

Shtokman terminal, Russia

Gazprom, Statoil and Total will join
hands to build the Shtokman LNG 
terminal on the Barents Sea shelf, 600

km from Murmansk City of Russia 
(borders with Norway and Finland).
It will be used as a base for 
stockpiling Russian gas for 
delivery both by pipeline and in the 
form of LNG. 
The terminal will have 2 storage tanks
with a total capacity of 15 million 
metric tonnes per annum (MPTA).
The terminal is expected to start 
around 2017. 
The Shtokman field is estimated to
house 3.9 trillion cubic meters of gas
reserve.

1 million tones LNG =~ 2.2 million cubic meter LNG 
1 million tones per year (tpy) LNG =~ 140 million standard cubic per day (MMscfd) gas 

100 MMscfd gas 
~ 730,000 tpy LNG 
~ 2,100 tpd LNG 

1 million cubic meter LNG 
= 6.29 million bbl LNG 

=~ 460,000 tonnes LNG 

1 cubic meter LNG 
~ 600 cubic meter gas 
~ 21200 cubic foot gas 

1 standard cubic foot (scf) = 0.0268 normal cubic meter (Nm 3) 
1 standard cubic meter (scm) = 1.057 normal cubic metter (Nm 3) 
1 kmole gas = 22.41 Nm 3 @ 101.325kPa(A) and 0 oC 
1 lb-mole gas = 379.49 scf @ 14.696psia and 60 oF 

Note: *1 million tones LNG = ~ 2.2 million cubic meter LNG. For conversion tables of LNG, see http://www.lngplants.com/conversiontables.html 
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China LNG milestones
In a bid to create a “greener and 
cleaner” nation by 2020, China is 
moving rapidly towards using more 
eco-friendly LNG.
China has been creating pathways
incorporating LNG in its energy mix
since the 90’s, reaching its first 
milestone in 2006 when the first LNG
terminal built by China National Offshore
Oil Corporation (CNOOC) commenced
operation. The high energy demand –
requiring long-term adjustments in the
energy mix—was mainly fueled by the
high growth in the economy, with goods
needing to be produced to meet local
and export demands. 
Moreover, increased awareness in the
world’s well being and pressure in
improving environmental quality has
brought great opportunities for natural
gas utilization in China. Around 20 years
ago, the natural gas industry was still in
its infancy, yet already developing 
rapidly. China recognized the potential
of LNG, and that it could play an 
important role in the natural gas supply.
About five years ago China’s central
government approved seven LNG 
terminal projects.

The milestones

• In 1993, an LNG project study was
initiated in Dapeng of Shenzen City in
Guangdong Province.
• In 1995, the government requested
CNOOC to undertake an initiative to
work on this segment
• In October 1998, the central 
government approved Guangdong
Dapeng LNG as a pilot project. By
November 1999, the project proposal
was approved.
• In April 2001, the Guangdong Dapeng
LNG Joint Venture principle agreement
was signed
• In February 2003, the Fujian LNG 
preliminary proposal was approved
• In October 2003, Guangdong
Dapeng’s Feasibility Study Report (FSR)
was approved
• By 2004, Shanghai and Zhejiang LNG
project was pre-approved. By the end
of the year, Fujian FSR was approved.
• By 2005, Liaoning and Jiangsu LNG
project proposals were approved
• The fist LNG terminal in China,
Guangdong Dapeng, commenced its
operation under the management of
CNOOC Gas & Power Ltd
• To date, various LNG receiving/

production and distribution terminals
have been built with many more—
targeted to achieve around 200 units—
to be constructed. LNG is currently also
used in the transport sector, to power
trucks, buses, and ships.
Of those seven first national LNG pilot
projects directed by the central 
government, CNOOC Gas & Power Ltd.
was assigned to realize four of those.

CNOOC LNG projects

Under the leadership of central 
government, CNOOC Gas & Power
constructed the Guangdong Dapeng,
Fujian, Shanghai and Zhejiang LNG 
terminal projects.
CNOOC is the first company to bring
LNG to China, with the completion of its
Dapeng LNG Terminal in Guangdong.
The terminal received its first LNG cargo
in July 2006 from the NW Shelf LNG
project in Australia. LNH terminals
already constructed or proposed by
CNOOC are listed below.

Similar to the early stage of the LNG
project in South Korea, a major share of
LNG in China was initially used to cater
for demand from power plants (55 
percent of LNG produced in
Guangdong Dapeng and 74 percent of
Fujian LNG terminals). LNG and other
energy supplies continue to face stiff
competition from the coal segment, as
China has abundant coal reserves and
mining capacity.
While the demand for LNG - at the
beginning of the project - was 
estimated at 160 billion cubic meters
(bcm) with 75 bcm in domestic 
production (up from 81.5 bcm demand
with 45 bcm domestic supply), the
2020 estimates show a total of 323
bcm LNG, of which 120 bcm would be
supplied domestically.  

Future challenges for China

A number of challenges lie ahead, which
China is taking into consideration:
• Uncertainties caused by reform and

Name Location
Start-up

date
Capacity
(mmtpa)

CNOOC
share

Dapeng LNG Guangdong 2006 3.7 33%
Putian LNG Fujian 2007 2.6 60%

Yangshan LNG Shanghai 2008 3.0 45%
Ningbo LNG Zhejiang 2009 3.0 51%
Hainan LNG Hainan 2009 3.0 65%

Qinhuangdao LNG Hebei 2010 2.0 N/A
Binhai LNG Jiangsu 2010+ 3.0 N/A

Yingkou LNG Liaoning 2010+ 3.0 N/A
Zhuhai LNG Guangdong 2010+ N/A N/A
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transition, such as participation 
in price competition when gas-fuelled
power plants are connected to the grid;
• The gas industry is facing strong
competition from the coal sector as
China has abundant coal reserves 
available at low prices. Gas-fuelled
power plants would need to take in
large quantities of gas to provide a
good basis for a large LNG project, but
would not be able to compete with
coal-fuelled plants without
support/favorable policies from the 
government.
Also, China LNG market development
has its own characteristics that require
a unique strategy, different from those
adopted in other countries. This is also
due to, amongst other things, the price
of LNG from overseas: based on
China’s GDP, end users cannot bear the
same high LNG prices as Japan and
South Korea.
Nevertheless, the huge expanding gas
market is creating a good business
environment for further construction of a
greater LNG supply network in China.
Strengthening energy cooperation is
necessary to the development of LNG
business in China, with the focus on
creating mutual advantages for all parties.

Beijing municipality and major gas 
supplier sign an agreement for LNG
buses and station project. In
February this year, China National
Petroleum Corporation (CNPC) and
the Beijing MunicipalZ Government
signed a strategic cooperation 
agreement for the promotion of LNG
public transportation in Beijing. 
The meeting and signing ceremony
was also attended by the mayor of
Beijing Guo Jinlong and CNPC 
chairman Jiang Jiemin.
As per the agreement, LNG buses
will be gradually introduced in Beijing,
while Beijing Public Transport
Holdings, Ltd. and other municipal
units will support the initiative and
help speed up the process. CNPC,
through its listed subsidiary
PetroChina Company Limited, will
donate 100 vehicles during the first
semester of 2012. 
The first batch of the vehicles was
scheduled to be operated by end of
February.

A special bus line will be made 
available along the Chang'an Avenue.
In this area, skid-mounted LNG filling
stations will also be constructed by
CNPC. The partnership is in line with
the city government's "Green Beijing"
action plan which encourages the
use of alterz<native fuels.
An LNG bus emits 90 percent less 
particle matter (PM) 2.5 than an 
equivalent diesel unit.

LNG bus project for Beijing



March 201222

Switch to CNG
may reduce transport
fares in Navi Mumbai
The Mumbai Metropolitan Region Transport Authority
(MMRTA) is ready to issue a mandate regarding the switch of
autorickshaws to NGVs. The decree will require that 
autorickshaws operating in Navi Mumbai must be powered
by CNG (bifuel). This policy may result in a reduction in fares
of nearly 30 percent. The mandate is expected to help curb
air pollution and enhance the quality of the environment. 
A senior MMRTA official said that the proposal to make CNG
mandatory for autorickshwas in Navi Mumbai has been draft-
ed. Transport officials have also approached Mahanagar Gas
Ltd to set up more CNG filling stations. 

MNGL looking for 
partners to set up more
CNG outlets in Pune 
Pune district is expected to have five more CNG filling 
stations by the end of 2012. This is also made possible by
the increase availability of land as recently more private land
owners willing to lease out land. Thanks to support from
Chief Minister Prithviraj Chavan who is keen on increasing
CNG availability, last year, the MNGL had decided to set up
CNG outlets on private lands, which can be leased from 
individuals, corporates, public sector enterprises, 
undertakings, semi-government and government bodies.
Presently, Pune has 16 CNG filling stations. The facilities
receive about 76,000 kg per day of gas from Maharashtra
Natural Gas Limited (MNGL).  By year end, the number will
raise to 21 units. The fuel supplier, MNGL, is targeting 50
CNG dispensing stations by 2014.
MNGL chief manager R. Yagnik said that Letter of Intent
regarding the opening of the stations will be issued by June
this year.
At present, the outlets are at petrol pumps in the city and
with private land owners chipping in, it would increase the
supply.
Pune has lots to catch up as the other two Indian major CNG
station cities-Delhi and Mumbai-has 240 and 150 CNG 
outlets respectively.
The growing demand for CNG in Pune has triggered the
company to set up more CNG stations across PMC and
PCMC areas and adjoining Chakan, Talegaon and Hinjewadi. 
The gas distributor is looking at a long term lease and those
who provide land on long-term lease will have the option to
partner with MNGL as operators. The form is seeking for
600-900 sqm land from in and around Shivajinagar, Deccan,
Karve Road, Paud Road, Wakdewadi, Sangamwadi, Nagar
Road, Yerawada, Koregaon Park, Mundhwa and Hadapsar.
With the establishment with more stations, queue of CNG
autorickshaws and other NGVs will be reduced.
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According to the program released a
few days ago by the city government,
2,500 natural gas buses will be
deployed -half of the entire fleet- by
the end of the 12th Five-Year Plan,
backed by around 10 filling stations.
In addition, there will be 3,500 bifuel
taxis (petrol and CNG), accounting
for 70 percent of the total, with 15 to
20 facilities providing the two fuels.
Finally, about 500 container trucks
will run on natural gas, 40 percent of
the Ningbo Port fleet, with 3 to 4 
outlets providing LNG. 
The government of Ningbo aims to
improve air quality in the city, with its
over one million motor vehicles, and
replace petrol use with clean-burning
natural gas, which can reduce toxic
gases by 85 percent and noise by 
40 percent. The Gas-for-Petrol
scheme will be carried out in six
Ningbo districts.
The program states that the vehicles

Ningbo City plans to run urban vehicles on methane

stops. Moreover, CNG stations or
LNG-and-petrol stations will be
included in urban planning, and LNG
stations will be built in the city’s port. 
Source: The Ningbo Government,
http://www.ngvjournal.com/en/
vehicles/item/8345-china-the-city-of-
ningbo-plans-to-run-urban-vehicles-
on-methane 

.com

targeted for natural gas in the urban
area are buses, taxis and port container
trucks. LNG will be used for 
heavy-weight, and long-distance trucks
and passenger buses, while will fuel
cars, taxis and medium-duty buses. 
It is worth mentioning that the 
construction of LNG, CNG or L-CNG
stations will be added to laying-out bus
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A special event exclusively for
LNG, LCNG, dual fuel vehicles
and filling station segments. 

From 19 to 21 September 2012, the
NGVA Europe will hold an LNG & Dual
Fuel workshop in a major gas-distribution
hub in Europe: Amsterdam City, the
Netherlands. LNG is a growing industry in
Europe and in the Netherlands.
Unlike many LNG events around the
world, this workshop will focus on the
vehicle and filling sectors, as well as 
transport of LNG/LBG to filling stations.
Apart from the workshop, there will be a
technical tour and table top exhibition,
vehicles display, and an Amsterdam City
Tour with a natural gas boat.

Join now!

Contact asia@ngvgroup.com to register
as delegates, join the technical tour, table
top exhibitors, and sponsor the event.
Special hotel room rates are also available.

The program

• 19 September, evening
Welcome cocktail reception

• 20 September- Workshop Day 1 
Table-tops exhibition
Amsterdam CNG boat tour (evening)

• 21 September - Workshop Day 2
Table-tops exhibition 

Outside vehicles display will be available
during the workshop days on 20 - 21
September.

Complimentary programs

• 19 September, Technical Tour
Visit an LCNG filling station with 
transfer and refreshments (lunch).

• Sponsorship opportunities
Contact us to find various sponsor
ship levels and benefits.

LNG & Dual Fuel workshop 2012

LNG FUELING COMPONENTS
             

 Safer            More User-Friendly         Exceptional Performance

     View our complete line of LNG fueling components at:
http://macrotechnologies.com/LNG_Fueling.htm

Tank Receptacle LNG Male QDVFueling Cap

50 GPM Fueling Nozzle

Break-A-Way Coupling LNG Female QDV

Cryogenic Hose

Filling Station Components

Engine/Tank Components

Filling Station Components
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Some facts to remember:
• LNG & Dual Fuel workshop 2012
• Date: 19-21 September 2012
• Venue: Hotel CASA 400, Amsterdam 

City, the Netherlands. 
www.hotelcasa400.nl.  

• Contact: asia@ngvgroup.com

Organized byAn event of

An LCNG filling station in the Netherlands



Terzo evento internazionale di NGVA Europe, 
con esposizione prodotti e workshops.
Veicoli a gas naturale, biometano, metano liquido 
e miscele metano/idrogeno

3rd NGVA Europe International Show & Workshops
Natural Gas Vehicles - Biomethane - CNG - LNG - Hydrogen Blends

Fiera di Bologna, Italia Bologna Fair, Italy
www.ngv2012bologna.com ·
info@ngv2012bologna.com

Ospitato da :: Hosted byUn evento di :: An event of Organizzato da :: Organized by

--
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The company

Ngv Motori with its long experience in the
field of the applied mechanics on 
transportation vehicles, concentred its
operation of the last 15 years on the mass
and heavy transportation vehicles (urban
and extra urban buses, Heavy and Light
trucks) following two main sections:
A) Manufacturing and maintenance of
vehicles under appointment of the main
local manufacturers ( i.e. Autodromo scrl,
Bredamenarini Bus, Man and others).
B) Conversion of Diesel engines into CNG
or LPG dedicated and Dual Fuel operations.
Our peculiarities enable us to excel at both
these activities. With a specific reference
to the conversion of Diesel engines into
CNG or LPG dedicated ( only gas ) and

Dual Fuel ( mixture of diesel and gas )
engines, NGV as engines manufacturer, is
operating in various countries all over the
world and often in co-operation with some
important engine manufacturers such as
Mercedes, Iveco, Tata, Isuzu, Hiunday, Hino,
Perkins. At present we already 
converted around 75.000 Diesel engine to
Natural Gas ( CNG or LPG ) in Colombia,
Peru’, Argentina, USA, Croatia, Romania,
Bulgaria, Turkey, Sweden, Italy, Egypt, Iran,
India, Bangladesh, Pakistan, Thailand,
Myanmar, Malaysia. ( for more 
information please see our website:
www.ngvmotori.it). NGV Motori Srl is certified
as “engine and components manufacturer”
and is also certified ISO 9001-2000 IQNet
and ISO 9001-2000 CSQ. Our activity is car-
ried out in two different plants. One of them,
which is strictly dedicated to the vehicles

maintenance and
assembling, has a 
covered building of
1.500 Sqm. and a 
vehicle yard of 15.000
Sqm. The second plant
has a covered area of
2.200 Sqm. and a 
open air yard of 
5.500 Sqm.
This plant is equipped with the 
latest technology and with two very
sophisticated test bench units ( the third
one is under construction ) dedicated to
the study of the conversion to CNG and
LPG of a wide range of Diesel engines.
The manpower employed by NGV is
today composed of about 45 workers
on direct basis and of about another 80
units from other external operators.

The activity of the
founders of NGV Motori
is born, under the
name of “TRUCK 

SERVICE”, more than 50 years ago in a
mechanical workshop for maintenance of all
kind of engines (at the beginning only for
gasoline and Diesel combustion engine and,
after 1950, also for gas fuelled engines).
In our area (Emilia region) there has always
been a great concentration of companies
investing a lot of efforts in the study of the
technologies involved in the modification
from gasoline alimented engines, into gas
fuelled (bi-fuel conversions ),  with the 
presence today of several worldwide 
technology-leading companies operating in
the production of devices devoted to the
conversion of engines working from petrol to
LPG and CNG.
Our technicians have taken advantage of all
these pioneering experiences and have
assimilated, from the dawn of its existence,
the common sense of this technology.
Long time ago is born the idea to adapt the
owned skill to the revolutionary 
transformation from Diesel into dedicated
CNG and LPG engines. It is obvious that due
to the lack of fixed rules to perform this kind
of modifications it has been unavoidable to
experiment all possible ways to reach the
necessary level of skill and to grant the 
suitable grade of reliability of all technical
innovations. This process has taken long
time and a lot of efforts. Today, we can say
that the transformation to CNG  or LPG of a
Diesel engine is always the result of 
following elements:
- A compromise between the original engine
and the expected final product
- Long years of technical experience
- Knowledge in out-sourcing all the 
appropriate and most reliable components
- A management who is in the position to

harmonize all the steps involved in the process
The philosophy adopted by our company in
the methods of our transformations is based
on following ground elements:
- Simplicity of the project
- Reliability
- Inexpensiveness
- Easy maintenance and environmental
friendliness.
More in details, the adoption of our 
transformation kit enables a relatively simple
operating procedure due to the limited 
number of parts and the easy understanding
of its basics.
We have chosen this solution because its
simple concept allows to obtain an optimal
performance avoiding the installation of 
complicated devices or sophisticated
mechanical technology always subject to
possible failures or creating side problems.

...A mass transportation vehicle shall run !!!...

all trouble stopping the machine is fatally

bound to expenses and loss of benefits.
Reducing the break downs is resulting in
costs savings and less troubles. The 
competitive cost of our kit, the reliability, the
easy maintenance works and the favourable
pollution reduction of the converted engines
makes of our system an appreciated 
benchmark in this field.
There are other more complicated and
expensive solutions, proposed by 
well-known manufacturers, showing many
peculiar devices expected to satisfy several
additional, yet more or less, useless tasks
that, at least here in Europe, have often
caused recurring events of malfunctions
mainly attributable to trifles that deeply 
disappointed the customers because of the
increasing costs of maintenance and the 
diseases of vehicles stops.

We don’t say that ours is the best viable
solution, but we are fully aware that this is
the optimum reachable on the basis of the
a.m. elements. 

NGV Gas’ diesel engine conversion to DDF
and Dedicated CNG or LPG system with
manufacturing and maintenance of vehicles

NGV Gas' market coverage around the world
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Contact: NGV  GAS srl Via R. Amundsen 1 - 42122 Reggio Emilia - Italy
Phone. +39-0522506153, fax. +39-0522506146, info@ngvmotori.it

Considerations about CNG/LPG 
conversions of diesel engines
There is a growing awareness that the
use of alternative fuels such as 
compressed natural gas (CNG), can
make an appreciable change and 
difference in keeping our environment
clean and healthy.
Based on these facts, NGV Motori is
offering a safe, commercially viable and
environmental friendly technology by
introducing a conversion system that
would enable busses and trucks  that
run on diesel to run efficiently on Natural
Gas ( either in CNG/LPG Dedicated 
version or in Dual Fuel operations ).
An engine that runs on either of the
above mentioned alternate clean
gaseous fuels is a “no compromise” 
single fuel power unit with high 
performance. The obvious advantages
are low exhaust emissions, elimination
of harmful particulate matter and fuel
economy. 

NGV Motori Started about 50 years ago
to research the use of alternate fuels
like Compressed Natural Gas (CNG) or
Liquid Petroleum Gas ( LPG )  to be
used in Automotive industry. In the 
seventies, taking cue from
Environmentalists in the United States
of America, the European Community
apprehended the dangers of Pollution;
especially Pollution caused by use of
automobiles and took the initiative by
enforcing strong but fair anti pollution
laws for the industry.
NGV Motori has been in the forefront of
European companies who are providing
alternate fuel systems and technologies
for the automobile and stationary
engine industry. 
The company has the proud 
achievement of converting the first in
use diesel bus to dedicated CNG mode
in Europe ( year 1998 ).

The need to reduce emissions will
continue to increase all over the
world, particularly in densely 
populated areas. NGV will 
continuously maintain its focus on
research and development efforts,
thereby finding solutions and 
introducing new technology for
reducing noise and exhaust pollution.

Using CNG provides many benefits
that include:
® Economy. Natural Gas offers a
considerable savings in fuel cost as it
costs less than Diesel and Gasoline.
® Safety. Natural Gas ( especially
CNG ) is inherently safer than
Gasoline and other fuels.
® Plentiful Alternative. Natural Gas
is a proven alternative to the limited
supply of Diesel and Gasoline
® Low Maintenance.

By reducing vehicle emissions while
retaining the drivability, the use of
Alternate clean fuel will enable urban
transport to achieve acceptance
and growth in the general public. 
With a flexible outlook based on
practical and viable application of
expertise and technology, NGV can
respond to the market demands
and meet the ever-growing need of
environment friendly urban and
extra-urban transport. With a clear
focus on safety, viability and 
efficiency, NGV will be involved in
bringing alternative fuel systems
that will immensely improve the
urban transport system and will
result in a cleaner and a safer 
environment. With our multiple
years of experience in various 
conditions and various types and
model of vehicles, NGV provides
the system and technology for
effective CNG and LPG conversion
backed by technical and product
support. If so required, NGV will
assist in setting up the proper
infrastructure, impart training to
manpower and set up a procurement
and material management system
to enable seamless and effective
operations.

Conclusion

Bangladesh

Thailand

Turkey
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Omnitek Engineering
Corporation has announced 
that it has been selected by
India-based Tata Motors to 

supply original equipment high-pressure natural gas 
filters for 2012 passenger vehicles, expanding a 
supplier agreement for commercial vehicle filter 
applications that commenced in 2009.

“The expansion of our supplier relationship with Tata
Motors reflects the rapidly expanding utilization of 
natural gas vehicles in India and advancements in
engine technology -- particularly the shift to fuel injection
systems in which a coalescing filter is a critical 
component of a compressed natural gas system, 
providing 99.9 protection from solid particulate matter
and oil aerosols which can damage fuel injections, 
carburetors and regulators. 

We are gratified by Tata Motor’s confidence in our 
high-pressure filter and look forward to continued
growth in India,” said Werner Funk, president and chief
executive officer of Omnitek Engineering Corporation.

Funk noted that demand for Omnitek’s high-pressure 
natural gas filter has increased significantly in the USA 
and abroad since its filter received international 
certification in 2010 based on tests conducted by an
independent agency and standards sanctioned by the
United Nation’s Economic Commission for Europe,
specifically UN-ECE-110R.

“In addition to Tata, numerous OEM customers report
superior performance from Omnitek’s multi-layer filter 
element over competing brands, including Mahindra &
Mahindra; Mahindra Navistar; Swaraj Mazda and Force
Motors,” Funk said. He highlighted the contributions of
Advantek Fuel Systems, the company’s distributor in
India, in gaining major market share for Omnitek’s 
high-pressure natural gas filters in the region.
Funk also noted that domestic demand for
Omnitek’s high-pressure filter continues to
expand, enhanced by the acceleration
of natural gas engine
conversions
across the
United States,
particularly
light and
heavy duty
vehicles.

He noted that
industry sources
estimate there are 

Company’s High-Pressure Natural Gas Filter Selected As OE Component For Passenger Vehicles

approximately 11.0 million light and heavy duty vehicles
operating worldwide on compressed natural gas, with at
least one million more vehicles being added each year. 

About Omnitek Engineering Corporation

Omnitek Engineering Corp. develops and sells new 
natural gas engines, as well as proprietary 
diesel-to-natural gas conversion systems and 
complementary products -- providing global customers
with innovative alternative energy and emissions control
solutions that are sustainable and affordable.

Contact: Werner Funk, CEO
Omnitek Engineering, Corp. 1945 S. Rancho Santa Fe Rd.
San Marcos, CA 92078, USA
Tel. +1 760-591-0089, fax. +1 760-591-0880
werner@omnitekcorp.com, www.omnitekcorp.com

Omnitek Engineering expands business with Tata Motors
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In February 2011, Greenfuel Energy Solutions in Gurgaon and
WEH Gas Technology signed a contract to build a WEH Service

Center. Just about eleven months later, on the 17th of January 2012, the Service
Centre was officially inaugurated. During a joint ceremony, Mr. Michael Doering,
Managing Director at WEH®, underlined the importance of this 
investment for India, one of the largest expanding markets for CNG refuelling in the
world. Through this agreement, both partners are committed to ensuring the same
high-quality after-sales service in maintenance and repair of WEH® CNG products.
All test benches,
tools, original spare
parts 
and other auxiliary 
equipment meet the
strict WEH® quality 
standards. The new
Service Center is 
located in Gurgaon
(Delhi), directly in the
center of the Indian 
automotive supply 
industry and not far 
away from the 
headquarters of 
Maruti-Suzuki, India’s
largest and most 
successful automotive
manufacturer. 

The inauguration of the WEH Service Center in India

Entrance to the new WEH Service
Centre India

Ribbon-cutting ceremony for the WEH Service Centre India
with Manjit Singh (IGL, Vice President) and Michael Döring
(WEH, Managing Director)

For further questions or pictures please contact: Dennis Kropf WEH Public Relations eMail: presseinfo@weh.com Phone: +49 7303 95190-551 

The ICE Brent crude oil future—auctioned on 24
February 2012—for April delivery set at 125.47 USD/bbl.
The rising oil prices has enticed enthusiasm in the 
natural gas and methane market.
Around the world, especially in China and India, the US
and various European countries, natural gas becomes
more and more popular by day. 
Apart from the existing Light-Duty Vehicles (cars) market,
the Heavy-Duty segment is also benefiting from the
developing and more advanced technology in the NGV
sector. Apart from the CNG for buses and trucks, the
recent trend shows that Heavy-Duty trucks and marine
segment enjoys from the eco-friendlier and cheaper
LNG, thanks to the more and more technologically
sophisticated system.

Rising oil prices



The fluctuation in oil
prices on the 
international market
can certainly make

products more expensive. 
FHT VERSUSGAS has taken a number
of steps to make the cost structure of
its products more acceptable to 
distributors. The main undertaking is the
new KIT that has already been launched
on the market with its core name  “KIT
VERSUS 4: M210C/VRC/FH02-
4/F1/M”. The KIT will be composited
with VERSUSGAS core products like
“VR” Reducer and “FH02” Injectors.
The main performance/quality ratio is
maintained at the same level.

“The performance of such a KIT has
been tested in several types of car 
and the results are 100% positive. 
We managed to redesign our original
Electronic Control Unit PCB, reduce its
size and maintain exactly the same 
performance as in our main product –
ECU VERSUS ‘V4’ type. This was
achieved by using the same 
programming software for both ‘V4’ and
‘M210’ ECU”, said Mr. Gortych – main 
technician of FHT VERSUSGAS.

“Our best knowledge of the NGV 
conversion KITS markets tells us that a
number of basic requirements need to
be met when it comes to compositing
the conversion KIT to make it suitable
for the installer. This usually involves
finding an optimal price/quality ratio, the
most difficult aspect of which, from a
commercial perspective, is to achieve a
compromise between the two factors. 
Finally such a KIT, with all of its features,
needs to satisfy the expectations of the

Korczynski – General Manager of FHT
VERSUSGAS.

VERSUSGAS invites potential partners
to discover the innovations and 
functionality of Polish technology .

Contact:
info@versusgas.com, 
tel. +48 25-759-42-61, 
fax. +48 25-759-42-51
Visit: http://www.versusgas.com/ 

drivers that are going to be the final
beneficiary of the system installed in
their car. 

From the beginning of 2012 we are
opening a new chapter with our new
KIT. It will make our company 
well-known on the international 
market as a producer of conversion
KITS that meet the expectations of 
two main players in our market:
installers and drivers”, said Mr.

VERSUSGAS released a NEW KIT 
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Wojciech Korczynski, Foreign Trade Manager of FHT - Versus Gas.
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The CryoMac™ 50M LNG Fueling
Nozzle (manufactured by Macro
Technologies, LLC) has several key 

features designed to address common problems seen by
fueling station owners and operators.  Due to the low 
temperature of LNG fueling, station operators and
truck drivers have had
issues with other nozzles 
freezing to the receptacle. 
To resolve these freezing
issues, the CryoMac™ 
utilizes specially designed
recessed grooves to
house the ball bearings
that engage the LNG 
vehicle receptacle.  In
addition to minimize icing
issues, these ball bearings
allow the CryoMac™ to
smoothly slide onto the vehicle
receptacle, and lock in place once the CryoMac™ handles
are pushed forward in the “Connected/Ready to fill” position. 
Gases often become trapped during the fueling process. 
If not safely vented, these gases can lead to safety issues.
The CryoMac™ reaches a positive stop that lets the operator
know where to pause and vent the gases.  

After venting the gases, a lever on the CryoMac™ is
depressed for safe disconnection. 
The CryoMac™ 50M is more lightweight than competing 
nozzles and is compatible with a number of other 
manufacturer’s LNG tank receptacles. Additionally, the
CryoMac™ can be quickly and easily repaired with kits,
rather than having to send damaged nozzles back to the

manufacturer.  
This feature in particular is invaluable for mobile 
refueling stations that are deployed in remote areas. 
In addition to the CryoMac™, Macro Technologies 
manufactures a number of other innovative LNG 

components for filling stations and vehicles.  

Please visit www.macrotechnologies.com/LNG_Fueling.htm
to learn more 

CryoMac™ Brings New Technology to LNG Fueling Stations 

BusinessCentre
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Asia Worlwide

Country
Natural Gas Vehicles Refuelling stations

VRA
Monthly gas
consumption 

(M Nm3)
Last update

Total Cars/LDVs MD/HD
buses

MD/HD
trucks Others Total Public Private Planned

Country Number
of Cities

Last
update

Armenia 37 Mar. '08
Australia 3 Nov. '09
Bangladesh 8 Nov. '05
China 74 Sept. '04
India 42 Nov. '10
Indonesia 2 Sept. '08
Iran 597 Nov. '11
Korea 34 May. '05
Malaysia 6 Oct. '06
Myanmar 4 Oct. '11
Pakistan 50 Apr. '08
Philippines 1 Oct.'05
Russia 172 Aug. '07
Singapore 1 Jul. '05
Taiwan 1 Apr'. 05
Thailand 39 Aug '08
Turkey 2 Aug. '04
UAE 4 Jul. '11
Total 1.077 

March 201232

Asian NGV statistics
NGV statistics

Fuel Prices

Country

Armenia 0,96 0,91 0,83 0,38 0,34 0,39
Australia 0,77 0,72 0,78 0,34 0,30 0,35
Bangladesh 0,52 0,49 0,34 0,18 0,16 0,18
China 0,77 0,73 0,68 0,43 0,39 0,44
Egypt 0,35 0,23 0,14 0,06 0,05 0,06
India 1,00 0,96 0,59 0,47 0,42 0,48
Indonesia 0,44 0,31 0,33 0,18 0,16 0,18
Iran 0,10 0,07 0,01 0,03 0,02 0,03
Japan 1,44 1,34 1,16 0,79 0,61 0,67
Korea 1,29 1,17 0,60 0,46 0,51
Malaysia 0,44 0,42 0,16 0,13 0,16
Pakistan 0,91 0,71 0,77 0,55 0,49 0,56
Philippines 0,76 0,60 0,26 0,23 0,27
Russia 0,71 0,62 0,66 0,21 0,19 0,22
Singapore 0,94 0,67 0,70 0,63 0,72
Thailand 1,01 0,91 0,78 0,23 0,21 0,24
Uzbekistan 0,80 0,72 0,68 0,23 0,21 0,24
Vietnam 1,25 1,17 0,92 0,89 0,80 0,91

Premium
Gasoline
(Euro/litre)

Regular
Gasoline
(Euro/litre)

Diesel
(Euro/litre)

CNG
(Euro/
Nm3)

CNG price 
equivalent per
litre gasoline

CNG price 
equivalent per

litre diesel

Iran 2.859.386 2853334 6036 16 1.800 1.765 35 465 531,72 November 2011
Pakistan 2.850.500 2.670.000 500 180.000 3.330 3.330 491,10 July 2011
India 1.100.376 1.069.380 23.376 715 6.905 724 405 319 263,53 November 2011
China 600.000 370.000 150.000 30.000 50.000 2.500 2.300 200 400 9 543,10 December 2011
Uzbekistan 310.000 310.000 175 175 50 55,80 November 2011
Thailand 305.290 250.682 14.997 37.848 1.763 470 445 25 0 120,71 January 2012
Armenia 244.000 192.000 17.300 34.700 345 9 336 114,22 September 2011
Bangladesh 200.000 137.000 10.000 27.000 26.000 600 600 13 77,56 September 2011
Russia 86.012 55.002 12.900 18.060 50 247 206 41 15 4 63,06 December 2011
Malaysia 48.946 48.400 486 60 167 165 2 10 10,22 June 2011
Japan 40.823 15.833 1.511 21.737 1.742 333 287 46 612 24,86 September 2011
Korea 32.031 3.049 28.000 972 10 190 185 5 85,33 January 2012
Myanmar 26.472 8.178 18.290 4 51 51 56,35 October 2011
Tajikistan 10.600 10.600 53 53 1,91 December 2007
Kyrgyzstan 6.000 6.000 6 6 1,08 December 2007
Singapore 5.522 5.508 14 4 3 1 1,03 December 2012
Indonesia 5.520 4.850 400 20 250 14 14 4 2,10 October 2011
Turkey 3.850 1.850 2.000 14 8 6 35 6,33 December 2011
Australia 3.500 100 1.700 950 750 51 4 47 39 130 5,92 October 2011
Georgia 3.000 3.000 50 50 0,54 August 2011
United Arab Emirates 1.751 1.750 1 17 16 1 18 1 0,32 September 2011
Vietnam 282 280 2 3 3 3 February 2011
New Zealand 201 19 61 84 37 14 14 0,26 December 2010
Kazakhstan 200 200 10 10 90 December 2011
Philippines 71 11 60 3 1 2 0,18 October 2011
Turkmenistan 1 1 November 2009
Asia 5.884.947 5.163.492 281.798 172.150 267.507 9.372 8.327 1.045 619 814 1.925,50 February 2012
World 14.734.916 13.753.270 449.604 260.851 271.191 20.746 18.389 2.357 1.782 9.420 3514,49

Region
Total
NGVs

Cars
/LDVs

MD/HD
Buses

MD/HD
Trucks Others Fuelling

Stations

World reviews

Cities with CNG refuelling stations

1.077
3.212

Asia 8.407.471 7.764.974 255.634 119.406 267.457 10.516
Eurasia 336.862 251.852 32.200 52.760 50 656
Afric 162.992 160.061 1.387 798 746 158
Europe 1.233.147 1.023.455 133.233 75.721 738 3.315
South America 4.463.408 4.439.828 13.920 9.660 0 4.904
North America 131.036 113.100 13.230 2.506 2.200 1.197
World 14.734.916 13.753.270 449.604 260.851 271.191 20.746

NGVs Stations NGVs Fuelling Stations
Population Increase Growth Increase Growth

World review

2002 2.309.974 5.482
2003 3.254.841 6.666 944.867 41% 1.184 22%
2004 3.850.657 7.842 595.816 18% 1.176 18%
2005 4.687.230 9.077 836.573 22% 1.235 16%
2006 5.647.314 10.647 960.084 20% 1.570 17%
2007 7.546.636 12.214 1.899.322 34% 1.567 15%
2008 9.560.284 14.539 2.013.648 27% 2.325 19%
2009 11.152.339 16.970 1.592.055 17% 2.431 17%
2010 13.136.556 18.745 1.984.217 18% 1.775 10%
Dec. 2011 14.550.720 20.681 1.414.164 11% 1.936 10%
2002-2011 Nine years review 12.240.746 530% 15.199 277%
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