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e CNG trucks/buses can already meet Euro 5 emission limits
e Engine noise is significantly reduced compared with diesel
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Natural Gas for Vehicles (NGV]...
A New Choice of Consumers

77777 > The consequence of energy consumption growth to drive the economic
expansion, the issuance of new policies, as well as technological, economic,
social and environmental factors have made natural gas have significant roles as
Thailand’s alternative energy. This is because it is indigenous and can substitute
imported oil, especially its role as an alternative fuel in the transport sector that
mostly uses oil as fuel. The consumption is as high as 75 million liters per day
in 2005, accounting for over 600,000 million baht.

As an alternative in using fuel for people, PTT Public Company Limited or PTT
has promoted the use of natural gas to substitute oil in the transport sector, called
NGV (Natural Gas for Vehicles), which will reduce impact from higher oil prices.
NGV is a clean fuel, mostly methane. NGV fuel has 2 statuses. Firstly is gas,
which is to compress gas to the pressure of around 3,000-3,600 pounds per square
inch. It is contained in specially durable cylinders. Itis sometimes called CNG
(Compressed Natural Gas). In addition, if the temperature of NGV is reduced
to -160°C, it will be liquefied or LNG, which is convenient to transport in a higher
quantity than gas. lIts status will be changed into high-pressured gas when it is
filled into cylinders at gas stations.

Natural gas has been used in automotive fuel for more than 80 years.
ltaly is the first country to use NGV in vehicles. Presently there are over 4,000,000
NGV-fuelled vehicles. NGV is used extensively in Argentina, Italy, the USA and China.
As for Thailand, NGV has been used as fuel for buses of the Bangkok Mass Transit
Authority (BMTA] since 1993. The first NGV service station in Thailand was built at
Rangsit Bus Terminal of BMTA. NGV market has continuously been expanded.

As of August 31, 2006, there were over 18,887 NGV-fueled vehicles, 68 NGV service
stations nationwide and sale volume of 8.32 million cubic feet per day.

Forms of NGV Engines can be classified into 3 types:

1. Bi-fuel vehicle is the gasoline engine that can use both gasoline and NGV
by installing NGV cylinders and NGV kit, comprised of NGV transmission pipe,
compressor and additional control equipment. The expense for modification is
around 30,000-65,000 baht/vehicle.

2. Dedicated vehicle uses only one type of fuel. It is designed to use only
natural gas as fuel, which means the most efficient use of fuel. This kind of engine
can be 0&M or modified later. The expense is about 200,000-600,000 baht/vehicle,
depending on the type of car and number of NGV cylinders installed.

3. Diesel Dual-fuel vehicle is the engine that uses diesel with natural gas.
NGV cylinders are installed with NGV kit. The expense is around 30,008-45,000
baht for pick-up and van or 100,000-200,000 baht for bus and trucks.

Benefits of Using NGV as Vehicle Fuel
1. NGV is a clean fuel. After burning, pollution emitted is lower than thatof
other fuel, illustrated by the chart.
2. NGV is safer for use than other fuel as it is lighter than air. When leaking,
it will not accumulate on the flat area. It is less flammable than other fuel as its
ignition temperature is 650°C. NGV cylinders are also stronger than oil containers.
3. NGV will help saving fuel cost. At present, sale price of NGV is at 8.50 baht/
kilogram. Compared with the prices of other fuel according to their heating value,
NGV price is
> 37% of diesel,
> 30% of gasoline 91,
> 67% of LPG for vehicles
Therefore, gasoline 91-fueled cars with 100 kilometers/day driving distance
will save 5,000 baht/month of fuel cost, of which modification cost can be reimbursed
within 1 year.
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> 4. The use of natural gas can reduce oil import and foreign exchange loss.
It can also create energy security of the country as most natural gas is indigenous.

To support the expansion of natural gas utilization, PTT has planned to raise
the number of NGV service stations more extensively in Bangkok and its environs
as well as along major highways in all regions, along natural gas distribution
pipelines and in the industrial estates with existing gas transmission pipelines.
This is to accommodate NGV-fueled vehicles, whether it be private cars, taxis,

% buses, or trucks. The public sector also provides various supports. For example,
finding low-interest loan sources to use as expense for engine modification, reduce
excise tax for private cars using NGV from 30% to 20%.

From the above information, it can be seen that natural gas is another suitable
alternative fuel in the transport sector as it can reduce fuel cost, help with national
economy in losing foreign exchange from importing crude. It can also reduce air
pollution problems because NGV is clean and environmentally friendly fuel.





