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I. INTRODUCTION 

In accordance with Project Document DP/RAS/SY/057 "Regional 
• Network on Control an1 R€gulatory Measures Concerninq Motor Vehicle 

Emissions" UNDP/UNIDO in cooperation with Research Institute of 
Highway, Ministry of Communications, People's Republic of China 

• 

• 

organized an Expert Group Meetinq on Consideration of Automotive 
Fuel Quality Standards and Their Effer.t on Motor Vehicle Emissions 
in the Asia-Pacific Region. The Meeting was held on March 29 -31, 
19!'4 in Beijing. 

The Meeting was the third in the series of four meeLings to be 
hgld-under the project DP/RAS/89/057. This one was devoted to the 
considerations in the setting of automotive fuel and 2-stroke oil 
standards with regard to the control of vehicular enissions and to 
providing a route to the gradual harmonization of these standards 
within the Region. 

The main objectives of the Meeting were as follows; 

1. Development objectives 

To initiate, develcp and promote the cooperation 
among countries of the Asia-Pacific Region in the 
field of fuel quality standardization, to set up a 
regional network that will lead to the gradual 
harmonization of key fuel quality chara~teristics 
for reference fuels for emission testing, and 
ultimately, to a harmonization of the qualities of 
marketed fuels. 

2. Imaediate objectives 

a) To provide ~ forum for exchange of information on 
the present status of automotive fuels and 2-stroke 
oil specifications and quality control procedures, 
the planned changes in automotive fuels 
environmental qualities, and the automotive fuels 
supply infrastructure (incl~ding imports); 

b) To identify common priorities for critical fuel 
properties which can be harmonized; 

c) To gain acceptance of common test methodology and 
~tandards construction, and to assess the benefits 
of common regional standards; 

d) To review the draft "Guidelines on Consideration of 
Automotive Fuel Quality Standards and Their Effect 
on Motor Vehicle Emissions in the Asia-Pacific 
Region" and to adopt its terms . 
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II. AGENDA 

The agenda of the meeting is enclosed in Annex 1. 

III. PARTICIPANTS 

Participants were: 
representatives of the following countries which have 
declared their participation or their interest in the 
project: China, Hong Kong, India, Indonesia, Iran, 
Republic of Korea, Malaysia, Nepal, Pakistan, 
Philippines, Singapore, Sri Lanka, Thailand and Vietnam. 
UNDP/UNIOO staff, 
technical consultants. 

The full list of participants is given in Annex 2. The updated 
list of the national focal points for the project is enclosed in 
Annex J. 

IV. OPENING ADDRESSES 

The Meeting was opened by Deputy Director of Research 
Institute of Highway, Ministry of Communications, People's Republic 
of China. Opening addresses were delivered by Vice-Minister, 
Ministry of Communications, People's Republic of China, UNDP 
Assistant Resident Representative and UNIDO Representative. 

V. PRESENTATIOH OP THE CONSULTANT'S PAPER 

The UNIDO Consultant in Fuel and Lubricant Specifications for 
Motor Vehicle Emission Control presented a paper based on the draft 
"Guidelines on Consideration of Automotive Fuel Quality Standards 
and Their Effect on Motor Vehicle Emissions in the Asia-Pacific 
Region". The presentation was composed of two parts. 

The first part included: 
- an outline of overall emission strategy, and the role of 

fuel standards and fuel quality control, 
an overview of external fuel specification activities, 
the relationship of gasoline quality with pollutant 
emissions from vehicles equipped with SI engines, including 
exhaust emissions, and evaporative emissions, 
the major diesel fuel influences on pollutant emissions from 
vehicles equipped with CI engines, 
the effect of 2-stroke oils and their additives. 

In the second part of his paper, the consultant presented: 
- outline strategy for improving fuel quality in the Region, 
- consideratio~s in the content of fuel standards, , 
- general standard construction, fuel grade structures, 
- fuel quality limits and test methods, 
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- quality control in the market, 
- detailed specifications for both leaded and unleaded motor 

gasolines, 
- detailed specifications for automotive diesel fuels, 
- 2-stroke oils options. 

OVER.~LL EMIS3ION STRATEGY 

An emission strategy is only one tool of a number of tools 
available for the maintenance or improvement of ambient air quality 
in urban areas. Air quality is thus the focus, emjssion strategy 
one ·tool, and vehicular emission strategy, including fuel standards 
and quality control, only one part of this tool. It is essential 
that an inventQry of those harmful contributors to ambient air 
quality, together with their sources, is clearly defined before 
such a strategy is embarked upon. A coherent vehicular emission 
control strategy is inordinately expensive, impacting not 
only on the capital and revenue expenses of both the motor and 
oil industries, but also on the capital and revenue necessary 
to set up and maintain an infrastructure that ensures continued 
compliance. 

Ver~ important are the socio-economic implications of a 
vehicular emissions regime of an~ potential impact. Many 
factors contribute to this, but two appear to be of overwhelming 
importance in sev~ral, but not all, countries involved in 
this project. These factors are: 

- composition cf the "private" vehicle population, 
- contribution of the heavy vehicle pare. 

To achieve a reduct~on in vehicular emissions fron the 
privately owned sector of the vehicle pare in a reasonably short 
time period, is much dependent on the emission strategy for the 
worst emitters amongst the existing vehicles. In most countries of 
the Region, the proportion of gross emitters is very high, 
including a vast population of two- and three-wheeled vehicles 
powered by two-stroke engines. This worst emitter population is 
generally owned by the poorest sector of the community, and thus 
prone to the least maintenance, and the cheapest fuel/lubricant 
options available. 

Allowing this population to continue, or even to grow, in an 
uncontrolled manner, could more than negat~ ~ny emission control 
strategy applied to other vehicle sectors. lt would be difficult to 
eliminate, or even reduce, the worst offenders in the short term, 
although that would be the approach to show real gains in air 
quality. It will be necessary to 'contain' the existing population 
by the regulation of fuel/lubrica~ts used in the vehicles, and by 

• in-use inspections, and to 'control' the emissions performance of 
new vehicles (of course, also with regulations on the 
fuel/lubricants) . 

• 
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Vehicular emi~sions of particulate matter (PM) and No. are 
largely from the diesel heavy duty sector. Many of the heavy duty 
vehicles observed were ancient, both in design and longevity, and 
badly maintained. This sector poses severe socio-economic problem3 
because of the direct relationship between the costs of transpor
tation, either for the distribution of goods, or for the carriage 
of people, and the consumer price indices. The ability of carriers 
to generate capital for the replacement ot obsolete vehicles, and 
to maintain their condition throughout their working life, must be 
addressed as part of the overall air quality strategy. 

THE CONTRIBUTION OF FUEL QUALITY 

The dominant factor which determines the emission of the 
'controlled' pollutants (CO, HC, NO , PM) is the engine design and 
condition, and differences between individual vehicles of the same 
make and model often exceed the differences between makes and/or 
models. Fuel quality does play a role however, which becomes more 
critical as new vehicles are produced to meet tighter emissions 
limits. 

There are some features of fuel quality that do have a direct 
impact on emissions, irrespective of the vehicular contribution, 
and these relate to the composition of the fuel, both hydrocarbon 
and non-hydrocarbon. There is thus a direct and fairly immediate 
benefit to air quality obtainable by regulating these constituents. 

Fuels for SI engines. It is vital that all future production 
of SI engines has suitable metallurgy for valves and valve seats to 
accommodate the use of unleaded motor gasoline, irrespective of the 
time-scale envisaged for the introduction of catalytic converters 
to meet more stringent controlled emission limits. These engines, 
without converters, can still accommodate leaded fuel, where 
unleaded fuel is not available, but delays in their introduction 
put back any potential phase-out of leaded motor gasoline by the 
turnover life of vehicles in a given market. 

For leaded motor gasolines, every effort should be made to 
reduce the maximum lead content to 0,15 gPb/l at the earliest 
opportunity. For all motor gasolines, the benzene content should be 
controlled at a maximum of 5 %(V/V), and in the longer term, 
perhaps even lower. 

There will be benefits to the emission of regulated pollutants 
from tighter control of limits, and particularly tolerances, on a 
number of other fuel properties and constitution,and for new engi
nes, these benefits may be considerably enhanced by a close mat
ching of fuel quality with engine design features. These properties 
include: 

i) Density - closer tolerances will co"1tribute to lower HC and 
CO emissions; 
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ii) Volatility - closer tolerances lead to better driveability 
(lower HC), and controlled maximum volatility also reduces 
evaporative losses; 

iii) Composition - the 11se of oxygenates has a beneficial effect 
on co emission; 

iv) Additives - there are many effective engine system 
cleanliness additives available. The main objective of this 
type of additive is to maintain the engine in 'as-new' 
condition, and thus not increase in emissions with time 
and the malfunctions associated with deposits. 

Fuels for CI engines. A major contributor to both particulate 
matter_(PM) and so. emissions is the sulfur content of the fuel, 
and this needs to be regulated. The level chosen should be part of 
a coherent strategy of sulfur and particulate emissions from all 
fuels, and the specific contribution of vehicular emissions to this 
total. Maximum levels of between 0,50 %(m/m) and 0,20 %(m/m) would 
seem to be reasonable in the short to medium term, with lower 
levels down to 0,05 %(m/m) being considered only when both the 
environmental and economic circumstances dictate and/or allow. 

There is potential for very good matching of engine design 
features and fuel quality in CI engines, but only limited 
advantage can be taken of this. The key to the matching is 
tight tolerances on some of the fuel properties, enabling 
engine settings to be optimised, e.g. smoke stops and fuel 
pump settings, but the natural variations in these qualities 
from a variety of ~eedstocks, makes the imposition of e~tremely 
tight tolerances impracticable in most instances. 

The most noticeable emissions from CI engines are smoke, 
both white on start-up and warm-up, and black during running. 
The dominant contributor to white smoke is ignition quality. 
Significant reductions do start above about 48 cetane number. For 
black smoke, the prime contributor is density, with ignition 
quality again being a strong influence. Density maxima are being 
reduced world-wide in response to increasing evidence that values 
above 865 kg/m3 dramatically increase smoke and particulate 
emissions. Higher densities also increase CO emissions. 

Other fuel properties that influence emissions and performance 
include: 

i) Viscosity - minimum to protect fuel pumps from lubricity 
failure, and maximum to ensure good droplet f ornation and 
fuel/air mixing; 

ii) Volatility - front-end to ensure ignition, and back-end to 
reduce co and HC (and to restrict the availability of PAH 
in the fuel, which may be directly related to PAH in 
particulates); 

iii) Carbon residue/ash - to control injector/port/valve 
deposits which may lead to erratic combustion; 
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iv) Additives - a similar range of additives to those for SI 
engines is available. 

OUTLINE STRATEGY FOR IMPROVING FUEL QUALITY 

The minimum requirements necessary to implement an effective 
automotive fuel quality strategy should include the following maj0r 
elements: 

i) A National Standard, which may be the national 
implementation of a Regional Standard, of which at least 
the properties of fuels contributing directly to 
environmental air quality degradation, are legally binding; 

ii) An infrastructure for the monitoring of automotive fuel 
quality for conformance to the National Standard; 

iii) A standardised regime for the monitoring of automotive 
fuel quality, including a focal point, sampling regimes 
for various types of outlet, and testing regimes for both 
random and programmed compliance testing. 

The approach of individual countries towards a 'harmonised' or 
'target' fuel quality will be to determine their position between 
'lowest' and 'target' qualities, and to plan a structured route and 
time-scale, dependent upon their individual capacity for change. 
For vehicles with SI engines, the major priority is to ensure the 
correct metallurgy for valves and valve seats, and then introduce 
some, if only limited, availability of unleaded motor gasoline at 
the earliest opportunity. The introduction of low-emission vehicles 
recommended in "Guidelines for New Motor Vehicle Emission Control 
in the Asia-Pacific Region" can only be integrated with the 
availability of these fuels. 

PETROLEUM FUEL STANDARD 

The published, widely available, normally National (or 
pan-National), fuel standard, is only the visible tier of three 
standards, and this helps to explain the long lead times in 
implementation of radical changes to existing standards. 

The first tier of these is the 'homologation' fuels, which 
those upon which engine design is based. Although not full 
standards, they contain the essential features for the engine 
designer to optimise his configuration for thermal efficiency 
and durability, and thus needs to be known at least 5 years in 
advance of the implementation of new National Standards. 

The second tier is the 'reference' fuels, upon which both 
approval and in-use testing for performance and emissions will 
be based. These specifications are slightly fuller than the 
homologation fuel specifications, but normally have the same 
limiting values, albeit with different tolerances, for the 
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critical properties. These reference fuels are those quoted in 
the emissions regulations, and as such are the key to successful 
emissions strategy. 

The final tier is the National Standards. It is not simply a 
table, or tables, of limiting values, but describes an organised 
means of reproducible checking for compliance, as well as a 
coherent description of market requirements for the benefit of end
users. 

QUALITY CONTROL IN THE MARKET 

--It is essential that adequate policing of the quality of 
petroleum fuels is carri•?d out in the market place. The exertion of 
quality control in the market requires a considerable 
infrastructure. Since the National Standard applies at the point of 
custody transfer of the product to the end-user, in practice this 
means the external monitoring of product qualities is carried out 
both at depots/terminals for deliveries to commercial and 
industrial users, and at retail sites for deliveries to 
individuals. 

It is totally impracticable to fully monitor any large 
proportion of sites on a regular basis, and thus so~e form of 
statistical approach is necessary. In practice, this neans a large 
number of samples will be collected for a 'Ehort test' examination, 
looking at a few of the simplest yet most sensitive tests, and a 
few samples will be subjected to more extensive testing, with a 
relatively small number actually undergoing a full test against all 
the properties specified in the National Standard. 

SPECIFICATIONS 

Given the fact that the situation and conditions in each 
country, and thus the starting point, are different, tr.e three
level approach to the harmonization of fuel standards :n the 
Region, and thus fuel quality is recommended: 

- "lowest" requirements that should be introduced at the 
earliest opportunity, 

- intermediate requirements, 
target requirements being the ultimate goal in the 
ha~monization process. 

The target 'premium' quality will be that represer.ted by the 
quality illustrated in the two major world-wide referer.ce fuels 
for emi!:'sion, consumption and power measurement, namely CEC RF-
08-A for unleaded premium gasoline, and CEC RF-03-A f o~ auto
motive diesel fuel. A single climate is to be conside~ej for the 
specifications, and they will be targeted to an arnbie~t temperature 
of 2s0c to 35°c . 
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As regards motor gasolines, specifications are presented for 
both leaded and unleaded types. Four grades, differing in terms of 
octane number, are identified (in parenthesis target research/motor 
octane number): 

- for two-stroke engines (82/-), 
- regular (90/80), 
- premium (95/85), 
- super (98/87). 

As regards diesel fuels, only a single 'premium' grade is 
considered. The properties have been tailored towards only a 
moderately environmentally sensitive market. The extremes, in 
terms of environmental severity, of the ~s West Coast, or Sweden, 
have not been considered appropriate to any countries 
participating in this Project. 

Provision has been made for both cetane number and cetane 
index. This is to allow, but control, the use of ignition improving 
additives, and to protect the 'base' quality of the fuel being 
treated. 

A sulfur cont~nt of 0,20 %(m/m) has been chosen as basically 
the lowest level at which a balance between environmental 
considerations and desulfurising costs on m~dium-high sulfur 
crude oils can be strucY.. There is not only a no~eta~y cost in 
this, since there is a strong risk of substituting disproportionate 
quantities of co2 for smaller and smaller reductions in sox. 

2-STROKE nIL OPTIONS 

The generation of meaningful 2-s~roke oil specifications is 
very difficult, firstly because the 'real' properties r~quired have 
no Gtandardised methodolvgy, and secondly because a wide range of 
materials have been fo1md to be suitablC:. 

The major assessment of the effectiveness of these 2-stroke 
oils therefore is likely to be by means of engine tests, and 
thus via a route of oil type-approval. The engines chosen will 
be representative of those available locally, since there is a 
vast amount of manufacturers of these engines, and world-wide 
coverage is unlikely, and it is likely that at least two, and 
may be up to five engines will be required. The reason for the 
multiplicity of engines is because of the different engine 
sensitivities to the characteristics under examination, and a 
need to achieve differentiation in the test results. For 
those countries with substantial 2-stroke engine populations, 
this does mean an infrastructure of testing facilities, al
though within the Region, it may be possible to achi~ve some 
agreement on reciprocal recognition. There sh~uld certainly be 
agreement on base motor gasoline quality for testing (reference 
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fuel), oil/fuel ratio for testing, range of properties required 
for type approval, and perhaps some form of classification and 
labelling system. A regional reference oil would certainly aid in 
acceptance of reciprocal type-approvals. 

The consultant's paper is not enclosed to this report as it 
was distributed to the participating countries in November, 1993. 

VI. PRESENTATION OF THE COUNTRY PAPERS 

The country papers were presented by country representatives. 
They·were concentrated on the following topics: 

- the automotive fuels and 2-stroke oils standards prevailing 
in respective countries, together with planned changes, 

- current legislation with regard to automotive fuels and 2-
stroke oils, 

- fuel consumption and its breakdown by grade and vehicle 
categories, 

- current fuel and 2-stroke oil prices, taxes and incentives. 

The country papers are listed below in the order in which they 
were presented, all papers being enclosed as Annexes. 

1. China 
Title: 
Automotive Fuel Quality Standards and Vehicle Emissions in 
China 
Presented by: 
Mr Zhang Chengquing 
Research Institute of Petroleum Processing, 
China Petroleum co. 

(Annex 4) 

2. Hong Kong 

Title: 
Automotive Fuel Quality in Hong Kong 
Presented by: 
Mr Kong Ha, Mr Alex Ng 
Hong Kong Environmental Protection Department 

(Annex 5) 

3. Indonesia 
Title: 
Automotive Fuel Quality Standards and Their Effect on Motor 
Vehicle Emissions 
Presented by: 
Mr Muhammed Yusuf 
Directorate General of Land Trnsportation, Ministry of 
Communication 
(Annex 6) 
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4. Iran 

Presented by: 
Ms Paimaneh Hasteia 
Air Quality Control Co. 

(Annex 7) 

5. Korea 

Title: 
Automotive Fuel Quality standards and Their Effect on Motor 

--Vehicle Emission in the Republic of Korea 
Presented by: 
Mr Ung Su Choi 
Korea Institute of Science and Technology 
Mr Juh Wuan Choi 
Korea Petroleum Quality Inspection Institute 

(Annex 8) 

6. India 

Title: 
Impact of Fuel Quality on Vehicular Emission in India 
Presented by: 
Mr N.Bagchi 
Ministry of Environment and Forests 

(Annex 9) 

7. Malaysia 

Title: 
Automotive Fuel Quality Standards and Their Effect on Motor 
Vehicle Emissions 
Presented by: 
Mr Yaakob Sidikin 
Petronas, Fuel & Special Product 

(Annex 10) 

a. Nepal 

Title: 
An Introduction to Motor Vehicle Air Pollution and Fuel 
Quality and Standards in Nepal 
Presented by: 
Mr om Bahadur Shrestha 
Thapathal Engineering Campus, Tribhuvan University 

(Annex 11) 
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9. Pakistan 

Presented by: 
Mr Asif F. Khan 
Pakistan Environmental Protection Agency 

(Annex 12) 

10. Philippines 

Presented by: 
Mr Juan A. Magarro, Jr . 

.. Department of Transportation and Communications, Land 
Transportation Off ice 

(Annex 13) 
11. Singapore 

Presented by: 
Mr Lee Kheng Seng 
Strategic Planning and Research Department, Ministry of 
Environment 

(Annex 14) 

12. Sri Lanka 

Presented by: 
Mr T. L. Peiris 
Department of Motor Traffic 

(Annex 15) 

13. Thailand 

Title: 
Automotive Fuel Quality Standard in Thailand 
Presented by: 
Ms Preeyaporn Vivekaphirat 
Fuel Oil Division, Department of Commercial Registration 

Title: 
Two-Stroke Engine Oil in Thailand. Trends in Quality 
Development 
Presented by: 
Mr Sawaeng Boonyasuwat 
Research and Development Center, Petroleum Authority of 
Thailand 

(Annex 16a and b) 
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14. Vietnam 

Presented by: 
Ms Nguyen Hong Ha 
Hanoi Office for Standardization, Measurement and Quality 
Control 

(Annex 17) 

VII. DISCUSSIOHS OB SELECTED TOPICS 

--The Meeting selected for discussion the following topics 
related to automotive fuels and 2-stroke oils: 

i) Control of emissions, both regulated and unregulated, from 
2-stroke engines through better fuel/oil quality and 
infrastructure, 

ii) Way forward in achieving better automotive fuel quality 
and harmonization, 

iii) Technical standards for fuel additives. 

Fuel and oil quality does affect the emissions, in particular 
unregulated emissions (smoke, PAH, benzene, odour) from 2-stroke 
engines. One of the ways to address the problem is to ban 2-stroke 
oils of unknown, inferior quality and to allow the use of only 
type-approved oils. A comprehensive infrastructure of testing 
facilities is required for this purpose. Therefore, the regional 
cooperation, e.g. in the form of an agreement on reciprocal 
recognition of oil type-approval, will be of great advantage for 
countries with substantial population of 2- and 3-wheeled vehicles 
equipped with 2-stroke engines. 

It was generally agreed that there is scope for regional 
cooperation in both the setting of harmonized fuel specifications 
for a range of properties affecting motor vehicle emissions and the 
test methodology used for the definition of fuel properties. To 
attempt to cover recommendations for fuels quality within the 
Region in a harmonized manner, a long-term strategy is required 
providing step-wise improvements in individual countries towards an 
overall target quality for each fuel type and grade. 

Much attention should be paid to the integration of vehicle 
design and fuel quality improvements. The introduction of lower
emission vehicles should be timed with the availability of enhanced 
quality fuels. Only such a policy will allow countries of the 
Region to take full advantage of vehicular emission technology 
development. 

The outcome of the discussion was used for reviewing the draft 
"Guidelines on Consideration of Automotive Fuel Quality Standards 
and Their Effect on Motor Vehicle Emissions in the Asia-Pacific 
Region". 
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VIII. REVIEW OF THE DRAFT "GUIDELINES" AlfD ADOPTION OF ITS TERMS 

The Meetinq reviewed in great detail the draft "Guidelines on 
Consideration of Automotive Fuel Quality Standards and Their Effect 
on Motor Vehicle Emissions in the Asia-P.3cif ic Region". The parti
cular attention was paid to the following topics: 

- fuel standards and quality control as a component of overall 
emission strategy, 
the contribution of fuel quality to emissions, 

- outline strategy for improving fuel quality, 
- quality control in the market, 

specifications for both motor gasoline and diesel fuel, 
- 2-stroke oils. 

The Meeting recommended to introduce to the draft "Guidelines" 
sev~ral amendments of editorial character. The Meeting adopted the 
terms of "Guidelines" and recommended to use them as a basis for 
the regional and national strategy for improving fuel quality. 

IX. VERUE OF THE NEXT MEETING 

The next meeting will be devoted to policies for regional 
approach on motor vehicle emission control in the Asia-Pacific 
Region. It will be the last one in the series of four meetings 
planned under the project. The activities of the project have to be 
fully completed in 1994. This Meeting was informed that the 
possibility of hosting the next EGM is now under consideration at 
the national focal points for the following countries: 

- Iran, 
- Korea, 
- Thailand. 

The proposed dates for the fourth EGM are ~ovember 29 - December 1, 
1994. The venue and the dates will be fixed at UNIDO headquarters 
and confirmed at a later date. 

X. CONCLUSIONS AIJD RECOMMENDATIONS 

1. The "Guidelines on Considerations of Automotive Fuel 
Quality standards and Their Effect on Motor Vehicle Emissions in 
the Asia- Pacific Region" prepared under the project DP/RAS/89/057 
"Regional Network on Control and Regulatory Measures Concerning 
Motor Vehicle Emissions" should form a basis for regional 
cooperation in the setting of harmonized fuel quality standards and 
in the laying down of the strategy for the improvement of fuel 
quality in the Region. 

2. There is a scope for the implementation of an effective 
regional automotive fuels quality strategy. The minimum 
requirements necessary to implement this strategy include the 
following major elements· 
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- common methodology and property descriptions for the 
definition of fuels characteristics, 

- regional standards, 
- an infrastructure for monitoring of fuels quality, 
- a standardized regime for the monitoring of quality. 

3. In order to achieve the maximum impact on air quality with 
the m1n1mum usage of resources, the fuels and vehicles should be 
looked at as a single coherent system. The introduction of lower
emission vehicles desirable for effective addressing motor vehicle 
related pollution in most countries of the Region has to be 
integrated with the availability of fuels of enhanced quality for 
spar~ ignition and compression ignition engines. A strategy is 
required for the control of the quality of 2-stroke oils used in 
engines powering 2- and 3-wheeled vehicles. It is recommended that 
this strategy includes an element of mandatory type-approval of 
oils marketed. 

4. For vehicles with spark ignition engines, it is regarded as 
the major priority to ensure the engine metallurgy compatible to 
run on unleaded gasoline, to reduce the lead content to 0.15 g/l 
and ~o ensure some, if only limited, availability of unleaded 
gasoline meeting the harmonized common requirements at the earliest 
opportunity. For vehicles with compression ignition engines 
priority should be given to the reduction of sulfur content to 
0.20% and to the improvement of ignition quality of diesel fuels in 
most countries. 

5. A precondition for the effective required regional 
cooperation and common approach to motor vehicle related pollution 
is to ensure the sustainable operation of the network cf the 
national focal points beyond the end of the Project DP/RAS/89/057. 
The main focal point and the focal points of participating 
countries are requested to consider measures required for this 
purpose. 
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Annex 1 

AGENDA 
of EXpert Group Meetinq 

Tuesday 
29th March 1994 

Registration 
Opening Session 
a) Inauquration of the Meeting by Deputy Director, 

Wednesday 

Research Institute of Highway Mr Chen Guo-Jing 
b) Address of Vice-Minister, Ministry of Communications 

Ms Zheng Guang-Di 
c) Address of UNDP Assistan~ Resident Representative 

Ms Setsuko Yamazaki 
d) Address of UNIDO Representative, Mr Hans Seidel 
e) Adoption of Agenda 
f) Election of the Chairman and Rapporteur 

Presentation of draft guidelines by UNIDO consultant 

Part I: overview of external specification acti
vities and the major fuel quality 
influences on motor vehicle emissions 

Part II: Options for change and suggestions for the 
region 

Presentation of country papers by participants 

30th March 1994 
Presentation of country papers by participants (cont'd) 

Thursday 

Discussion on selected topics 

Review of the draft guidelines and adoption of 
their terms 

31st March 1994 
Review of recommendations and concl·~sions for the final 
report of the Meeting 

Venue of next Expert Group Meeting and its agenda 

Closing remarks by the co-Chairman of the 
Meeting, UNIDO Representative, Mr Hans Seidel 

Technical visit to Research Institute of 
Petroleum Processing 
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I.IST OF PARTICIPANTS 

CHINA 

SU MING XIN 
Assoc~ate Research Fellow 
Research Institute of Highway 
No.48 B~isanhuan Middle Road Beijing, China 
Tel: 201~399-2910 

Fax: 2014130 
Telex: (01)6516 

GUO YI MING 
Associate Research Fellow 
Research Institute of Highway 
No.48 Beisanhuan Middle Road Beijing, China 
Tel: 2013399-2910 
Fax: 2014130 
Telex: (01)6516 

CHAG CHENG QING 
Technical Director 
Senior Engineer 
Research Institute of Petroleum Processing 
Standardization Division 
18 Xue Yuan Road P.O. Box 914-21 
Beijing 100083 P.R. China 
Tel: 2012259 
Fax: 2012261 
Telex: 222381 DADI CN 

HONG KONG 

ALEX K. Y. NG 
Ag. Principal Environmental Protection Officer 
Environmental Protection Department, Hong Kong 
Government 
33/F, Revenue Tower, 5 Gloucester Road, Wan Chai 
Hong Kong 
Tel: 5946300 
Fax: 8278040 
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KONG HA 
Senior EnvironmentaJ Protection Officer 
Environmental Protection Department 
Air services Group 
33/F, Revenue Tower, 5 Gloucester Road, Wan Chai 
Hong Kong 
Tel: (852)5946414 
Fax: (852)8278040 

INDIA 

B. SENGUPTA 
Sr. Scientist & Head Pollution control Implementation 
Division (II) 
Central Pollution Control Board 
(Ministry of Environment & Forests) 
Parivesh Bhavan C.B.D-CUM-Office Complex 
East Arjun Nagar, Delhi-1 0032 
Tel: 2221995(0), 2217213(4LINES) 
Fax: 011-221 7079 
Telex: PCON 66440 

THAVARAJ CHANDINI 
Joint Director 
Ministry of Environment and Forests 
Min. Env. & Forests, CAO Complex, New Delhi-110003 
Tel: 4361669 Ext. 537 
Fax: 011-4360678 

N. BAGCHI 
Director 
Ministry of Environment and Forests 
703 Paryavaran Bhavan, CGO Complex Lodi Road, 
New Delhi-110003, India 
Tel: 011-436-2663; 011-436-3577 
Fax: 011-436-0678 

INDONESIA 

M. YUSUF 
Director of Land Transport Safety 
and Means Engineering 
Directorate General of Land Transport 
Jl. Jend.Sudirman 77-Jakarta Selatan 
Indonesia 12190 
Tel: (62-21) 570667 
Fax: (63-21) 570624 
Telex: 44723 KFPD IA 
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IR.Alf 

PAIMANEH HASTAIE 
Managing Director 
Air Quality Control Co. 
56 Nikoughadam St., Northen Sohrewardi Ave. 
Teheran 15518 IRAN 
Tel: (+9821)864593-861599-864457 
Fax: (+9821)865180 

M. NAKHJAVAN 
Expert 
Teheran Vehicle Technical Inspection Bureau 
Municipality Bldg. No. 3 N. Iranshahr St. 
Teheran, Iran 
Tel: (98)-21-8834147 
Fax: (98)-21-8834147 

M. SOLTANIEH 
Consultant 
Air Quality Control co. 
56 Nikoughadam St., Northen Sohrewardi Ave. 
Teheran 15518 IRAN 
Tel: (+9821)864593-861599-864457 
Fax: (+9821)865180 

REP. OF KOREA 

KYU-HONG AHN 
Head, Environmental System Group 
Environment Research Center 
Korea Institute of Science and Technology 
P.O. Box 131, Cheongryang, Seoul Korea 
Tel: 02 963-0392 
Fax: 02 969 0230 
Telex: KISTROK K27380 

JUHUUAN CHOI 
Manager, Testing & Research Dept. 
Korea Petroleum Quality Inspection Institute 
Mt. 34-2, Baeckyun-Dong, Bundang-Gu, Sungnam-Si 
Kyungzi-Do, KOREA 462-430 
Tel: 0342-41-0167 
Fax: 0342-46-8749 
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UNGSU CHOI 
Principal Research Scientist 
Tribology Group 
Korea Institute of Scien~e and Technoloqy 
Hawolgok-Dong 39-1, Songbuk-Gu, Seoul 
136-791, Korea 
Tel: 962-8801 Ext: 4652 or 4622 
Fax: 02-962-6459 
Telex: KISTROK K27380 

MALAYSIA 

YAAKOB SIDIKIN 
Head, Fuel & Special Products Section 
Product Development Department 
Petronas Dagangan Berhad 
11th Floor, Menara 1, Faber Towers, Jalan Desa Bahagia, 
Taman Desa Off Jalan Klang Lama, P.O. Box 150,58700 
Kuala Lumpur 
Tel: 03-7893512 D/L, 03-7821242 
Fax: 03-7822930, 7830212 

MARZUKI MUKHATAR 
Environmental Control Officer 
Dept. of Environment, Malaysia 
13th Floor, Wisma Sime Darby, Jln Raja Laut 50662 Kuala Lumpur 

Malaysia 
Tel: 03-2938955 EXT 279 
Fax: 03-2937655 

NEPAL 

OM BDR SHRESTHA 
Lecturer 
Institute of Engineering Thapathali campus 
P.O. Box 4751, Kathmandu, Nepal 
Tel: 228517, 212369, 217230, Res: 526515 
Fax: 977-1-229393 

POORNA P. MANANDHAR 
Act. Director General 
Nepal Bureau of Standards & Metrology 
Balaju, Kathmandu, Nepal 
Tel: 272689, 272818, RES. 222218 
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HARi LAL RAJBAHAK 
Act. Director General 
Department of Transport Management, 
Ministry of Works and Transport 
NAYA Baneswar Kathmandu Nepal 
Tel: 228893 

PAKISTAN 

ASIT J. KHAN 
M. Engg. (U.S.A.), Director General 
Government of Pakistan 
Pakistan Environmental Protection Agency 
44-E, Office Tower, Jrd Floor 
Blue Area, Islamabad 
Tel: of.f 217882, res. 280731 

PHILIPPINES 

ZENAIDA YGNACIO MONSADA 
Chief, Energy Resources Supply Administration 
Division 
Energy Industry Administration Bureau 
Department of Energy 
9/F SSS Building, Ayala Ave. cor. Herrera St. 
Makati, Metro Manila, Philippines 1200 
Tel: (63-2)810-8302/810-8604 
Fax: (63-2)819-59-14/817-86-03 

HERIBERTA C. DOMINGO 
Sr. Transportation Development Officer 
Dept. of Transportation and Communications 
Land Transportation Off ice 
East Avenue, Diliman Q.C. 
Tel: 9219075 

JUAN A. MAGARRO, JR 
Executive Director, Lt. Col. Reserve PA 
Regional Vice-President VFP-SDAI.RI 
Deputy Secretary General 
Dept of Transportation and Communications 
Land Transportation Off ice 
East Avenue, Quenzon City 
Tel: 9210293 
Fax: 9219073 
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SINGAPORE 

NG YOOK KOONG 
BSc(Hons), Dip B.A.PEng. 
Head, Vehicle Engineering Division 
Registry of Vehicles 
Sing Ming Drive Singapore 2057 
Republic of Singapore 
Tel: 4505260 
Fax: 4522661 

LEE KHENG SENG 
Executive Engineer (Research & Development) 
Strategic Planning & Research Department 
Ministry of The Environment 
Environment Building 40, Scotts Road #11-00 
SINGAPORE 0922 
Tel: 7327733 
Fax: 7319922 

SRI LAND 

T. L. PEIRIS 
Assistant Commisioner Technical 
Department of Motor Traffic Ministry of Transport 
& Highways 
Department of Motor Traffic 
Colombo 05 
Tel: 692275 

M. R. DIYADASA 
Assistant Commisioner 
Department of Motor Traffic 
Colombo 5 
Tel: 692994 
Fax: 694338 

THAILAND 

SUVIDH VORAVISUTHIKUL 
B. Eng., LL. B Director 
Transport Engineering Division Land Transport 
Department 
BANGKOK 10900, THAILAND 
Tel: 272-5334 
Fax: (662)314-1180 
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SAWAENG BOONYASUWAT 
Executive Director 
Research & Development Center Head Office 
Petroleum Authority of Thailand 
5~5 Vibhavadi Rangsit RD., 
Bangkok 10900, THAILAND 
Tel: 537-3011-2 
Fax: (66~)537-3498 

Telex: 72054 PTT TH 

PREEYAPORN VIVEKAPHIRAT 
Head of Quality Control 
Fuel-Oil Division, Department of Commercial 
Registration 
78/13 Rama 6 road, Phayathai, Bangkok 10400 
Tel: 279-3064 

VIETNAM 

NGUYEN HONG HA 
Expert 
Hanoi Office for Standardization, Mea~urement and Quality 
Control 
89 Nguyen Thai Hoc Str. Hanoi, SRV 
Tel: (84-4) 252928 

UNDP 

SETSUKO YAMAZAKI 
Assistant Resident Representative 
UNDP 
2 Dondqijie Sanlituan Beijing 100600, China 
Tel: 86-1 532-3731 
Fax: 86-1 532-2567 

THORE HANSEN 
Programme Officer (JPO) 
UNDP 
2 Dongqijie Sanlituan Beijing 100600, China 
Tel: 532-3731 ext.399 
Fax: 532-2567 

UNI DO 

HANS H.SEIDEL 
Senior Interregional Adviser 
Engineering Industries Branch 
UNI DO 
P.O. Box 300 A-1400 Vienna, Austria 
Tel: 21131 ext. 3760 
Fax: 2309766 
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TIMOTHY BERRYMAN 
UNIDO Consultant in Fuel and Lubric~nts Specifications for 
Motor Vehicle Emission Control 
Unit 4A,DP House, The Ring, Bracknell 
B~rkshire.RG12 lAX, UK 
Tel: (0344) 301456 
Fax: (0344)302547 

STANISLAW RADZIMIRSKI 
UNIDO Consultant in Vehicle Exhaust Emission Control 
Motor Transport Institute 
03-301 Warszawa, Poland 
Tel:·. (4822) 110944 
Fax: (4822)110906 
Telex: 813316 ITS PL 

CHINA (NONVOTING DELEGATES) 

Mr. IU QIPING 
Senior Engineer 
Research Institute of Petroleum Processing 
18 Xue Yuan Road 
P.O. BOX 914 
Beijing 100083, P.R. China 

Ms. LI JING YU 
Senior Engineer 
Technical Supervising Department Production & Management 
Coordinatig Division 
CHINA PETROCHEMICAL CORPORATION 
A 6 Huixin Dongije, ChaoYang, Beijing, China 
Postcode: 100029 
Telex: 210625 SNPEC CN 
Fax: 4229601 
Cable: Beijing 0029 

Ms. LI PEI 
Engineer 
Division of Air Pollution control 
National Environmental Protection Agency of China 
No. 115 Nan Xiaojie Xiznimenmei, Beijing, China 
Postcode: 100035 
Tel: 8329911-3607 
Fax: 86-01-8328013 
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Mr. PIAO ZHONGXUAN 
Senior Engineer 
Environmental Protection Research Division 
Research Institute of Highway 
7he Ministry of Communications 
No. 48 Beisanhuan Middle Road Beijing, China 
Postcode: 100088 
~el: 2013399-2903 
Fax: 2014130 
Telex: (01) 6516 

Mr. XU BAMIN 
Deputy Chief Engineer 
Senior Engineer (Analogous to Professor) 
China Automotive Technology and Research Center 
P.O. BOX 59 Tianjin, China 
Postcode: 300162 
Tel: 86-22-4373100 
Fax: 86-22-4370843 

Mr. YUAN YING 
Senior Engineer 
Emission Control Research Department 
Beijing Automotive Research Institute 
No. 85 Yujiafen, Chengshousi 
Fengtai District, Beijing, China 
Postcode: 100078 
Tel: 7625111-3411 
Fax: 7629458 
Telex: 82601 

Ms. YUAN YING 
Engineer 
Emission Laboratory 
Beijing Automotive Research Institute 
No. 85 Yujiafen, Chengshousi 
Fengtai District, Beijing, China 
Postcode: 100078 
Tel: 7625111-3315 
Fax: 7629458 
Telex: 82601 

Mr. WANG SHUIPING 
Deputy Chief Engineer 
Department of Transport Administration 
The Ministry of Communications, P.R. China 
No. 10 Fuxing Road, Beijing, China 
Postcode: 100845 
Tel: 3265544-2329 
Fax: 3273943 
Telex: Minocom 8663 
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Mr. WANG WEI 
Editor 
China Environment News 
No. 15 Xiao):iluong Jie, Cuong Wen District, Beijing, China 
Tel: 7013772 
Fax: 7013779 

Mr. LI ZHEN CHUAN 
Engineer 
Department of Restructuring Economic System 
The Ministry of Communications P.R. China 
No.10 ruxiug Road, Beijing, China 
Post~ode: 100845 
Tel: 3266933 
Fax: 3273943 

Mr. ZHANG XIAOJIE 
Project Official 
Department of Foreign Affairs 
The Ministry of Communications, P.R. China 
Postcode: 100845 
Tel: 3265544-2422 
Fax: (861)3273943 
Telex: 22462 

Mr. WANG JIANLIANG 
Editor & Reporter 
China Communications News 
No.2 Panjiapuo Hutong, Chao Yang Nen Wuai, Beijing, China 
Postcode: 100020 
tel: 5002782 
Fax: 5002782 
Telex: 4356 
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Annex 3 

NATIONAL FOCAL POINTS 

CHIMA 

Mr. Piao Zhong xuan 
Deputy Director 
Highway Research Institute 
Ministry of Communications 
48 Bei San Huan Zhong Road 
Beijing 100088, China 
Tel: .. 201 3399 (Ext.2903) 
Fax: 201 4130 

HONG KONG 

Mr. Kong Ha 
Senior Environmental Protection Officer 
Vehicle Emission Control Section 
Environmental Protection Department 
Air Service Group 
33/F., Revenue Tower 
5 Gloucester Road 
Wanchai, Hong Kong 
Tel: (852) 594 6414 
Fax: (852) 827 8040 

INDIA 

Mr. N. Bagchi 
Director 
Ministry of Environment and Forest 
703 Paryavaran Bhavan 
C. G. o. Complex, "B" Block, Lodhi Road 
New Delhi - 110 OC3, India 
Tel: (011) 436 2663, (011) 436 3577 
Fax: (011) 436 0678 

INDONESIA 

Mr. M. Yusuf 
Director of Land Transport Safety 
and Means Engineering 
Directorate General of Land Transport 
Jl. Jend. Sudirman 77 - Jakarta Seletan 
Indonesia 12190 
Tel: (62-21) 5706667 
Fax: (62-21) 5706624 
Telex: 44723 KFPD IA 
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IRAN 

Ms. Paimaneh Hastaie 
Managing Director 
Air Quality Control Co. 
56 Nikoughadam St, 
Northern Sohrevardi Ave. 
Teheran 15518, Iran 
Tel: (9821) 864993, 861559, 864457 
Fax: (9821) 865180 

KOREA 

Mr. Kyu-Hong Ahn 
Environment Research Center 
Korea Institute of Science and Technology 
39-1 Hawolgok-Dong, Sungbuk-Gu 
Seoul 136-791, Republic of Korea, 
Tel: (822) 963 0392 
Fax: (822) 969 0230 
Telex: KISTROK K27380 

MALAYSIA 

Mr. Tan Meng Leng 
Dept. Director general (Operation) 
Dept. of Environment 
Ministry of Science, Technology and Environment 
13th Floor, Wisma Sime Darby 
Jalan Raja Laut 
50662 Kuala Lumpur, Malaysia 
Tel: ( 603) 2938955 
Fax: (603} 2931480 

NEPAL 

to be nominated 

PAKISTAN 

Mr. Asif s. Khan 
Director General 
Pakistan Environmental Protection Agency 
44-E Office Tower, Blue Area, 
Islamabad, Pakistan 
Tel: 92-51-217882 
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PHILIPPINES 

Mr. Juan A. Magarro, Jr. 
Executive Director 
Dept. of Transportation and Communications 
Land Transportation Office 
East Avenue 
Quenzon City, Phiiippines 
Tel: (632) 921 9071 
Fax: (632) 921 9072 

SINGAPORE 

Mr. NG Yook Kong 
Head of Vehicle Engineering Division 
Registry of Vehicles 
Sing Ming Drive 
Singapore 2057 
Tel: 4505260 
Fax: 4522661 

SRI LMlll 

Mr. A. W. DAMIEN PERERA 
Commissioner of Motor Traffic 
Dept. of Motor Traffic 
Elvitigala Mawatha 
Colombo 05 
Tel: (941) 698 717 
Fax: (941) 694 338 

THAILAND 

Mr. Suvidh Voravisuthikul 
Director of transport Engineering Division 
Land Transport Department 
Phaholyothin Rd. Bangkh~n 
Bangkok 10900, Thailand 
Tel: (662) 272-5334 
Fax: (662) 314-1180 

VIETNAM 

to be nominated 
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Annex 4 

Prepared for Expert Group Meeting on Consideration of 
Automotiv~ Fuel Quality Standards and their Effect on 
Motor Vehicle Emissions in the Asia-Pacific Region, 
Organized by United Nations Industrial Development 
Organization (UNIDO), Beijing, China, March, 1994 
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Autoaotive Fuel QUality standards 
and Vehicle Baissions in China 

Guo Yimin9, Research Institute of Highway 
Ministry of Communications, 
People's Republic of China 

Zhang Chengqing, Research Institute of 
Petroleum Processing, 
China Petrochem Co. 

Shu Mingxin, Research Institute of High~ay 
Ministry of Communications, 
People's Republic of China 
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In recent years, China was seen one of the countries with 
the greatest growth rate of motor vehicle population in the 
world. As the results of which there are more road vehicle 
fuel consumptions, more vehicle-produced air pollution and 
hence more demand for high quality fuels and control of 
vehicle emissions. A series of national standards for auto 
fuel and vehicle emissions have been issued. And some new 
emission control standards are going tc be enacted. 

1. Motor Vehicle Development 

1.1 Vehicle population 
In the last ten years great changes have been taken place 

in China's automobile industry. Both of the production 
capability and product output have been developed rapidly 
with variety of vehicle types and with more heavy and light 
duty vehicles than before. A sumnary of commercial vehicle 
output and population in China is shown in table 1, and the 
expected vehicle output by types in 1994 shown in table 2. 
The output in 1994 shall reach 1.3 - 1.35 million, and the 
tot~l population shall reach 10 million in 1995. 

Table 1 Commercial vehicle output and population (1986-93) 

Year Output Population 
------------------------------~------------------------------

1986 372000 3574000 
1987 473000 4123000 
1988 647000 4644000 
1989 587000 5113000 
1990 509000 5514000 
1991 620000 6110000 
1992 1000000 6748000 
1993 1200000 7947500 

Table 2 Expected vehicle output by type in 1994 
-------------T----------------r------------------------------

Type I Output (1000) I Type I output (1000} 
-------------t----------------+------------+-----------------
Mini car 100 - 120 !Light truck 280 - 300 
Mini truck 50 - 60 Medium truck 280 or so 
Passenger car 300 or so Bus & coach 100 - 120 
Mini bus 180 - 200 Heavy truck I 40 - 60 
-------------------------------------------·-----------------

1.2 Parameters of major type of automotive enqines 
Despite great development of automobile industry in China 

the performances of domestic made automotive engines are 
relatively poor in comparison with those from developed 
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countries. For example about 24; of mediu~. sized vehicle 
engines' compression ratio is ~ithin the !anqe of 7.2 - 7.7, 
and there are still a lot with compression ratio less than 
seven. There is almost no clean devices for emission control 
in the existing vehicles, which usually use conventi0nal 
ignition and carburetor in their fuel system. Therefore, 
high fuel consumption and serious emission pollutants are 
common problems. The major technic~J p~ra~eters of hon.e-made 
vehicle engines are shown in table }. The average fuel 
consumption is 5.7 liter per hundred kilcmeter for diesel 
powered vehicles, and 7.9 1. per hundred ton-kilo~eter for 
gasoline powered vehicles. The diesel powered vehicles, which 
have the advantage of greater powers, is poor in cool 
starting performance; therefore they are more used in 
southern hilly areas, mineral areas, iron and steel ~orks, 
usually special vehicles and ~eavy good~ vehicles. By the end 
of 1989 diesel powered vehicles in China only accounted for 
15.5% of all the co11llllercial vehicles. 

Table 3 Major parameters of home-made vehicle engines 
-------T--------r---------~-----------~------~---~------~----
Vehicle I Vehicle Engine ICylin. dia.l'VolumelCm.,F.C. 1

1
F.C. 

type type & stroke , (L.) 1ra. g/kw.h (*) 
-------+--------+---------+-----------+------+---+------+----
Minicar Jiling JL 368Q 68.5 x 72 l 0.7971'8.7 4.4 

Changhe DA 462 62 x 66 I 0.797 8.7 299.2 6.5 
Jiling JL 462Q 62 X 66 1 0.797 8.7 299.2 5.8 

-------+--------+---------+-----------+------+---+------+----
Car jsantana JV 81 x 86.4 I 1.781 8.5i285 '12.8 

Audi 100 81 x 86.4 I 2.2 10 ! 
Cherokee 498 1 2.466 8.61 
Peugeot XNIA 88 x 81 I 1.97118 , 13.8 

-------+--------+---------+-----------+------+---·------+----
Light Beijing 492 QA2 92 x 92 2.446 7.4!306 13~8 
truck Beijing 492 QA 92 x 92 2.445 7.2!319.6 

Yaojin 4102 Ql 102 x 105 3.432 17 ;242.l 13 
Yaojin NJ136A2 1 92 x 92 2.45 7.81 13.5 

-------+--------+---------+-----------+------+---+------+----
Medium Dongfeng EQ6100-l 100 x 105 j 5.42 .,6.8,306 28 
truck Jiefang CA 6102 101.6 x 114 5.56 7.7 285.7 26 

Dongfeng EQ6102-l 5.6381 !diesel 18 
Jiefang 6110-2 6.842 ldiesel.19 

-------+--------+---------+-----------i------~---·------+----
Heavy Huanghe 6135Q 135 x 150 I 12 117 122~ 24 
duty Steyer WD-615.61 126 x 130 9.726 16 210 31 
truck Steyer WD-615.67 

1
204 32 

Hongyan NTC 290 139.7 x 162 1~ 15 218 
Hongyan 6130 135 x 140 I 11.15 17 

-----------·-----------------L----
Cm.Ra.: com~ression ratio; F.C.: fuel consumption; •: L/lOOkre 
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11111 I 

2. Automotive fuel production and quality standards 

2.1 Motor gasoline production 
The output of motor gasoline has been over 25 million ton 

per year, with high c;!"c.,th rate in the past ten more years 
mainly for domestic use and with small part for export. 
Classified motor gasoline outputs from 198~ to 1992 are 
listQd in table 4. 

~able 4 Classified motor gasoline output and \ shares 
-----7------------T------------------------------------------

Output I Percentage share (\) 
·----------------------------T-------------

(mil.toni i66# MON I 70# MON '. ~o; RON i 93# 97# RON* 
-----+----------·--+--------+---------+---------+-------------
Year 

1985 14.3 0.37 87.23 I 10.56 1.68 I 
1986 16.3 0.48 83.48 I H.27 1.77 

1987 17.0 0.37 73.84 I 2~.46 1. 33 

1988 18.6 0.31 67.74 I 30.82 1.13 

1989 20.1 0.14 65.0~ i 33.50 1. 32 

1990 21. 3 0.03 62.72 I 34. 86 2.39 

1991 23.2 I 50.80 i 38.29 2.91 ! 
1992 25.8 --=-----1-~~:~~---~-:~:~: ______ ~:=~-------------------------

Due to the development of vehicle type particularly the 
truck engine performances, different auto fuels have been 
~eveloped. For instance, before 1978 fer trucks with 
compression ratio of 6.0 - 6.2, 66# gascline is used; after 
1978, for trucks with compression ratio of 6.4 -7.2, 70# 
gasoline is used; after 1986, for trucks with compression 
ratio of 7.2 - 7.6, 70# gasoline is used at first and then 
90# gasoline is used. For light passenger car usually with 
compression ratio above 8.0 - 9.5, 90# tc 97# gasoline are 
mainly used. 

2.2 Motor qasoline quality standards 
National uniform motor gasoline standard in China was 

issued for the first time in 1959. Before 1986 fuels were 
classified according to motor octane number (MON). Since 1986 
it has been changed to research octane number (RON). The 
standard was modified three times. At present gasoline is 
classified into three grades according to national s~andard 
GB484-~3, i.e. RON90, RON93, and RON97. There also exists 
trade standard in China which is known as SH 0112-92, which 
is for the major product MON70. 

To improve auto fuel quality, more PON90 gasoline shall be 
produced. It is expected that RON~O gasoline shall be the 
major product by the year of 2000, and the output of RON97 
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gasoline shall also be increased gradually. At the mom~nt 
MON70 gasoline still account for quite a part of the total 
output, but it shall be gradually cut down year by year. 

Table 5 Standards for MON 70# gasoline & actual test results 
--------------,---------------¥------------------------------
Test items !Trade standard IA~;~~it ____ ~~~:-~~~~~~--------

1 
SH 0112-92 1 result,~tand~rds,. Correspon-

1n China dents 
--------------+---------------+------+---------+-------------

MON 
Lead, g/l 
Distillation 

min. 
max. 

70 
0.35 

10\ recovered max. 79 "C 
50\ recovered max. 
90\ recovered max. 
End point max. 
Residue max. 
Residue & los max. 

RVP, kpa 
Winter 
Summer 

max. 
max. 

Existent gum max. 
Induc. period min. 
Sulfur, 
Copper corro-

max. 

145 ·c 
195 ·c 
205 ·c 
1. St (v/v) 
4. 5t (v/v) 

80 
67 
5 mg/lOOml 
480 min. 
0.15\(m/m) 

sion, so·c,3h max. 1 class 
Reaction neutral 
Acidity, 

72.0 
0.10 

GB/T 503 ;ASTM 02699 
GB/T6535 ISO 2083 
GB/T 255 

64 
102 
161 
193 
LO 
3.0 

52 
GB/T 257 

2.1 GB/T 509 
502 GB/T 256 
0.011 GB/T 380 

1 •GB/T5096 
neutr .1 GB/T 258 

lamp method 

ASTM 0130 

(mgKOH/lOOml) max. 3 0.1 SH/T0116 -

~;~~~~~~==----1~~~--------------~~~--L---------~-------------
Table 5 and table 6 show the standard and some actual test 

results for RON 90# and MON 70# gasoline. National standard 
GB484-93 is the standard for leaded gasoline, with lead limit 
0.35 g/l for 90# gasoline and 0.45 g/l for 93# and 97#. In 
fact lead content in 90# gasoline is below 0.25 g/l, with RVP 
at about 60 kpa, and with benzene content below 5%. 

2.3 Unleaded motor qaaoline 
Unleaded gasoline accounts for quite a part of the gasoline 

output in China wjth share of 46%. Quality specifications for 
unleaded gasol.ne 90#, 931 and 95# are set by trade standard 
which is shown in table 7. At present unleaded gasoline is 
available at fuel stations in some big cities such as 
Seijing, Shanghai, and Guangzhou, but the sales volur.e is 
small, despite the nearly fifty percent share of unleaded 
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gasoline. It is because that most part of the unleaded 
gasoline is MON 70# and quite amount of the unleaded gasoline 
RON 90#,93# and 95# are exported to other countries. Table s 
shows classified gasoline products shares in 1992. 

On the whole it is the strategic target of the oil refinery 
industry in China that to increase product share of RON 90# 
grade gasoline, gradually reduce MON 70# grade gasoline 
output, and to eliminate leaded gasoline eventually. With 
m~re strict national standard for vehicle emission control, 
the n.otor gasoline quality have to be improved, e.g. to 
reduce RVP, reduce benzene{< 1\), and olefine content. 

Table 6 Standard for RON 90# gasoline & actual test results 
-------------------1----------T------------------------------

1 Test method 

Test items =~;~~:~~ ~~;~al ,-;~~~~~;~;T-~~;;~~~~~= 
GB484-93 result in China I dents 

-------------------+----------+--------+---------+-----------
Anti-knock test ! 

RON min. 90 90.8 GB/T5487 ASTM 02699 
Anti-knock index min. 85 85.5 GB/T 503 ASTM 02700 

Lead content, g/1 max. 0.35 0.22 GB/T6535 ISO 2083 
Distillation GB/T6536 ASTM 086 

10% recovered, •c max. 70 56 
50% recovered, ·c max. 120 104 
90% recovered, •c max. 190 174 
End point, ·c max. 205 199 

RVP, kpa GB/T8017 ASTM 0323 
Winter max. 88 57 
summer max. 74 

Existent gum, 
mg/lOOml min. 5 1.9 GB/T8019 ISO 62Q6 

Induction period, 
lcB/T8018 minute max. 480 876 ASTM 0525 

Sulfur, \(m/m) max. 0.15 0.005 'cs/T 380 lamp method 
Copper corrosion, 

so ·c 3h, class max. 1 1 GB/T5096 ASTM 0130 
Acidity, 

mgKOH/lOOml max. 1 0.1 SH/T0116 
Water & impurities nil nil 
Doctor test pass pass 1 SH/T0174 ISO 5275 

------------------- ---------- --------~---------------------
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Table 7 Standard SH004 l-9 J for ur.-1 ~•1ded gasoline 

Limits Test method 
----------------+----------~-----------

Test items ! j Standard !Correspon-
90# 931 9511 in China jdent 

----------------------+----------------+----------+-----------
Anti-knock test 

RON, min. 
~~ON+MON)/2, min. 

90 
85 

93 
88 

I : 

9~ I GB/T548i jASTM 02699 
90 ! GB/T 503 lASiM 02700 

----------------------+---------------+----------+-----------
Lead, g/l, :r.ax. 
Distillation 

10% recovered, C,max. 
50% recovered, C,max. 
90\ recovered, c,max. 
End point, C,max 
Residue, %(v/v), max. 

o. 013 

70 
120 
190 
205 

2 

' GB/To020 I GB/T65J6 
! 

!AST~ 
I AST?-~ 
! 

03237 
086 

----------------------+---------------+----------+-----------
RVP, kpa 

1 Sep.- 29 Feb., max. 
1 Mar.- 31 Aug., max. 

Gum, mg/lOOml, max. 
Induction period, 

minute, min. 
Sulfur, %(m/m), 
Doctor test, 
Mercaptan sulfur 

max. 

%(m/m},max. 
Copper corrosion, 

(50 C, 3h),class,max. 
Acidity, mgKOH/lOOml 

88 
74 

5 

480 
0.15 
pass 

0.001 

1 
nil 

GB/Tf\017 !AST~ 0323 
I 

I 
I 

GB/T8019 11so 6206 

GB/T2018 IASTM 0525 
GB/T 380 .lamp method 
SH/T0171. ISO 5275 

GB/71792 ASTX 03227 
I 
I 

GB/15096 jAST~ 0130 
GB/T 259 i 

--------------------------------------~----------~-----------

Table S Classified gasoline products % shares in 1992 
-------------------T----------,-------------------------------

Classification I % share I Classification % share 
------;------------+----------+--------------------~---------
Leaded, MON 70# l 26.l I Un- IMON 70# ! 28.1 

RON 90# 27.2 l leadedlRON 90# : 15.6 
54% IRON 93#, 97# 0.7 46% RON 931, 97# 2.3 

------------------- ---------- ------------------------------
2.4 Diesel fuel production and quality standards 
Diesel fuel output is more than that of gasoline i~ China, 

with annual output over 30 million t~n. Most of diesel fuel 
are light fuel, with small amount of heavy fuel. The ~ational 
uniform technical requirements for diesel fuel were issued in 
1962. Since China is such a large country with great 
differences in climate from place to pl~ce, the lig~: diesel 

37 

II II I I II II I I Ill II Iii I I Ill 11 II 11 1111 I 1111 Ill I I Ill 111111 ff/ II 111 
Ill II I I 1111 Ill II 11111111111«111 II 111 111 1111111 II 



fuel is classified into six grades !n the current national 
standard GB 252-87, i.e. +10#, Oi, -10#, -20#, -3~#; and 
three classes, i.e. premium class, first class, and qualified 
class are distinguished for each grade based on iodine number 
and oxidation property etc. Table 9 and 10 show light diesel 
fuel national standard GB 252-87 and act1Jal test results. 

Table 9 Standard for 0# l j_ght fuP. l & actual test results 
---------------------------------------~--------------------

j I Test method 

Test item =~;~~~~~, ~~~~al ,:~~~~~~;~~~~;;~~~~~= 
GB252-87j results in China~!dents 

------------------------------+--------T---------+-----------
Cetane number 
Distillation 

50% recovered, C,max. 
90% recovered, C,max. 
95% recovered, C,max. 

Kinematic viscosity, 
(20 C), mm/s 

Carbon residue on 10% 
residuum, \(m/m),max. 

As~, \(m/m), max. 

Sulfur, \(m/m),max. 
Impurities 
Water, %(m/m), max. 
Flash point, 

{close cup) , c, max. 
Copper corrosion, 

(50 C,3h),class,max. 

45 

300 
355 
365 

3-8 

0.3 

0.01 

0.2(0.5) 
nil 

trace 

65 

1 
5 
0 

[ 69 jGB/T 386 
j jGB/T6536 

1

274(276)1 
310(318)1 

1329(328) I 

·4.5(4.7) iGB/T 265 

0.02 IGB/T 268 
(0.03) I 
0.002 jGB/T 508 

(0.001) I 
0.02 GB/T 380 
nil GB/T 511 

trace GB/T 260 

77 (81) GB/T 261 

1 
l..1(0.8) 

-3 
Acidity,mgKOH/lOOml,max. 
Solid. point c, max. 
Reaction, 
Density{20 C),kg/m,max. 

neutr. neutr. 
report 811. 6 

GB/T5096 
GB/T 258 
GB/T 510 
GB/T 259 
GB/Tl884 

(814) 
Colour, code, max. 3.5 0.7(1.8) GB/T6540 
Iodine No.,gI/lOOg,max. 6 i 3.8 SH/T0234 
Oxidation,mg/lOOml,max. (2.0) I (2) 
Mercaptan sulfur, j 

%(m/m), max. 0.01 0.003,GB/Tl792 
CFPP, C, max. 4 -3 SH/T0248 
------------------------------ -------------------

ASTM 0613 
ASTM 086 

(ISO 3104} 

ISO 6615 

ISO 6245 

lamp method 

ISO 2719 

ASTM 0130 

ASTM 01500 

ASTM 03227 
IP 309 

Note:!. For items with two data, the one with bracket is for 
the the first class; 

2. For items with one datum, it is for both the premium 
class and first class. 

7 

38 



Table 10 Standards for -10# light fuel ' actual test results 

-::::-:::::-----------1;~~;;~;;;;::-~;;;~~~~~~~~~;~;; 
GB252-s~lresults l~n China! dents 

----------------------+--------+--------+--------+-----------
Cetane number, min. 
Distillation 

50\ recovered, c,max. 
90\ recovered, c,max. 
95\ recovered, c,max. 

Kinematic viscosity, 
(20 C), mm /s 

Carbon residue on 10\ 
residuum, t(m/•),max. 

Ash, t(m/m), max. 

Sulfur, t(m/m), max. 

Impurities 
Water, max. 
Flash point (closed 
cup), c, max. 

Copper corrosion, 
(50 C,3h),class, max. 

Acidity, 
mgKOH/lOOml, max. 

Solid. point, c, max. 
Reaction, neutral 
Density, 

(20 C), kg/m, max. 
Colour, code, max. 
Gum, mg/lOOml, max. 
Oxidation, mg/ml, max. 
Mercaptan sulfur, 

t(m/m), max. 
CFPP, c, max. 

45 

300 
355 
365. 

3-8 

0.3 

0.01 
(0.02) 
0.5 

(1.0) 
nil 
trace 

65 

1 

5 
(10) 
-10 
neutr. 

report 
3.5 
(70) 
2 

0.01 
-s 

48 (44) GB/T 386 ASTM D613 
GB/T6536 ASTM 086 

252(254) 
305(310) 
320(323) 

3.5(3.4) GB/T 265 (ISO 3104) 

0.04 
(0.06) 
0.004 

0.05 
(0.04) 
nil 

trace 

GB/T 268 ISO 6615 

GB/T 508 ISO 6245 

GB/T 380 lamp method 

GB/T 511 
GB/T 260 

82 (77) GB/T 261 ISO 2719 

1 

0.35 
(0.5) 

-13(-12) 
neytr. 

831(836) 
2.2 

1. 7 

GB/T5096 ISO 0130 

GB/T 258 

GB/T 510 
GB/T 259 

GB/Tl884 
GB/T6540 
GB/T 509 
SH/T0238 

0.002 GB/T1792 ASTM 03227 
-10 (-9) SH/T0248 

---------------------- -------- -------- -------- -----------
Note: 1. For items with two data, the one with bracket is for 

the qualified class; 
2. For items with one datum, it is for both the first 

class and qualified class. 
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The light diesel fuel 0# accounts for 76% of the tctal 
output, with -10# 9\. Heavy fuel 20# accounts for 4\. 

China is abundant in crude oil resources with variety of 
bases, most of which, like Oa-Qin crude oil, are low-sulfur, 
high-wax containing. So most of diesel fuel have high-wax, 
low-sulfur content. But there still have a few domestic crude 
oils of higher sulfur content. Especially those imported from 
the Mid-East usually have high-sulfur content. Therefore the 
standard limit for sulfur content is wide. The main problem 
for diesel fuel is that the oxidation property has to be 
improved, most of which is produced by catalytic cracking 
process without better refining treatment. 

As for two stroke engine oil, a series of products 
including ERA-I, ERB-II, ERC-III have been developed and used 
in some cities, and the ERO-IV is being developed at the 
moment, about which the trade standard is going to be 
prepared. Motorcycles are mainly used in small cities and 
rural areas, and strictly controlled in big cities. 

3. current vehicle eaisaion status and standards in China 

Along with the growth of motor vehicle population there are 
more air pollutions. According to the survey, motor vehicle 
has become a major mobile pollutants' source in cities. 

Vehicle emission standards were issued for the first time 
in China in 1983, the national standard GB 3842-83 standard 
for Emission Pollutants from Gasoline Powered Vehicles at 
Idle Speed, GB 3843-83 standard for Smoke Emission from 
Diesel Powered Vehicles under Free Acceleration Mode, GB 
3844-83 Standard for Smoke Emission from Diesel Powered 
Vehicles under Full Load Mode, and corresponding standards 
for the pollutants measurement method. In 1989 the standards 
for light vehicle emissions and the measurement method, and 
the standards for vehicle engine crankcase emissions and the 
measurement were issued. On the whole the emission standards 
in China are going to be more strict and shall be harmonized 
with international standard. A series of national standards 
GB 14761.1-7-93 for Motor Vehicle Emission Pollutants shall 
be enacted on May 1st, 1994. 

3.1 National atan4ar4 GB 14761.1 for liqht vehicle emission 
The test method for the emission pollutants measurement 

shall be in accordance with national standard GB/T 11642 
Measurement Method for Light Vehicle Emission Pollu~ants. The 
limits of vehicle emission pollutants specified in the 
standard are shown in table 11 and table 12. 
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Table 11 Type approval test standard for light vehicle 

750 
850 
1020 
1250 
1470 
1700 
1930 
2150 

RW 
(kg) 

RW ~ 
< RW ~ 
< RW ~ 
< RW ~ 
< RW ~ 
< RW ~ 
< RW ~ 
< RW ~ 
< RW 

750 
850 
1020 
1250 
1470 
1700 
1930 
2150 

CO HC(C equivalent) NOx(N<>tequivalent) 
Ll L2 L3 

65 10.8 8.5 
71 11.3 8.5 
76 11. 7 8.5 
87 12.8 10.2 
99 13.7 11.9 

110 14.6 12.3 
121 15.5 12.8 
132 16.4 13.2 
143 17.3 13.6 

------------------------------------~------------------------

Table 12 Product conformity test standard for liqht vehicle 

RW (kg) co HC{C equivalent) NOx(NOz equivalent) 

-------------------------------------------------------------
RW ~ 750 78 14.0 10.2 

750 < RW ~ 850 85 14.8 10.2 
850 < RW ~ 1020 91 15.3 10.2 

. 1020 < RW ~ 1250 104 16.6 12.2 
1250 < RW ~ 1470 119 17.8 14.3 
1470 < RW ~ 1700 132 18.9 14.8 
1700 < RW ~ 1930 145 20.2 15.4 
1930 < RW ~ 2150 158 21.2 15.8 
2150 < RW 172 22.5 16.3 

-------------------------------------------------------------
3.2 Bational stan4ar4 GB 14761.2 for gasoline powered 

vehicle eaission pollutants 

The test method for the standard is in accordance with the 
method used in national standard GB/T 14762 Measurement 
Method for Gasoline Powered Engine Emission Pollutants, and 
the emission limits are listed in table 13 and table 14. 

Table 13 Type approval test standard (g/kw.h) 

---------------------T--------------~------------------------

L._~~~~=~-~=-=~~-~~~~~~~~-~~==~=~~=~----
Enact period r- CO HC + NOx 

---------------------+---------------------------------------
~~~~~~~~-=-:~~~:~:: __ l ________ ~;----------------~~-----------
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Table 14 Product uniformity test standard (9/kw.h) 

---------------------~---------------------µ-~i~~~;~~-ii;i~~-

Classi f i cat ion Enact period ----------------
CO HC + NOX 

---------------------+---------------------+-----------------
Gasoline engine qot I 01/01/96 - 31/12/98 I 
approval after 1/1/95 01/01/99 -

65 
41 

26 
17 

---------------------+---------------------+-----------------
Those got approval l 01/01/96 - 31/12/981 96 38 
before 31/12/94 01/01/99 - 54 22 

-------------------- -------------------- -----------------
3.3 Rational standard GB 1t761.3 for gasoline powered engine 

fuel evaporative pollutant• 
The test method for the standard is in accordance with 

national standard GB/T 14762 Measurement Method for Gasoline 
Powered Engine Evaporative Pollutants, with the standard 
limits shown in table 15. 

Table 15 Standard for gasoline engine evaporative pollutants 

---------~i;;;1~1~;~1~~----------------T--~1;i~;-(;/~;;~)---

--------~------------------------------+--------------------
Light vehicle produced after 01/07/95 l 2 
Heavy vehicle produced after 01/07/96 4 

-------------------------------------- --------------------
As for the light vehicles produced before July 1st, 1995 

and the heavy vehicles produced before July 1st, 1996, the 
environment protection department of the provinces, 
autonomous regions and the municipalities directly under the 
center government shall set standards based on the air 
quality standard requirements, technical and economic 
conditions, subject to the approval by the people's 
government of the same level. 

3.4 Rational standard GB14761.4 for aotor vehicle crankcase 
eai••ion pollutant• 

The measurement method for the standard is in accordance 
with national standard GB/T 11340 Measurement Method for 
Motor Vehicle crankcas~ Emission Pollutants. The standard can 
be described as follows: 

a. Quantitative: the combined flow measured from the 
ventilation pipe and the pressure control valve shall not 
exceed the leakage flow after conversion; 

b. Qualitative: no positive pressure shall be measured at 
the oil scale orifice, when the vehicle mileaqe is less than 
80000 km. 
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3.5 Mational standard GB 147,1.5 for aotor vehicle eaiaaion 
pollutants at idle speed 

The measurement method for the standard is in accordance 
with national standard GB/T 3845 Measurement Method for 
Gasoline Vehicle Emission Pollutants at Idle Speed, with the 
standard limits shown in table 16. 

3., Mational standard GB 147,1., for diesel powered vehicle 
eaiaaion aaoke under free acceleratinq ao4e 

The test method for the standard is accordance with 
national standard GB/T 3846 Measurement Method for Diesel 
Powered Vehicle Emission Smoke under Free Accelerating Mode, 
with the standard pollutant limits shown in table 17. 

Table 16 Standard for gasoline vehicle emission pollutants ------------------------- ___________ [ _____________________ _ 
HC v/v (ppm)* 

CO (t) -----------T-----------
ClassifiCatiOn !Four strokelTwo stroke 

~i;~~1;;;~j~i;~~1;;;;;j~i;~~;;~;; 
-------------------------+-----+-----+-----+-----+-----+-----
Approved before 1/7/95 3.5 4.0 900 1200 6500 7000 
Produced before 1/7/95 4.0 4.5 1000 1500 7000 7800 
In-use before 1/7/95 4.5 s.o 1200 2000 8000 9000 
Approved after 1/7/95 3.0 3.5 600 900 6000 6500 
Produced after 1/7/95 3.5 4.0 700 1000 6500 7000 
In-use after 1/7f95 4.5 4.5 900 1200 7500 8000 

•: measured according to n-hexane equivalent 

Table 17 Standard for diesel powered vehicle emission smoke 
under free accelerate mode 

Classification 

Approved before 1/7/95 
Produced before 1/7/95 
In-use before 1/7/95 
Approved aft.er l./7 /95 
Produced after 1/7/95 
In-use after 1/7/95 

Smoke (FSN) 

4.0 
4.5 
5.0 
3.5 
4.0 
4.5 

3.7 Rational atan4ar4 GB 14761.7 for 4ieael powered vebicle 
.. i••ion aaoke under full load aode 

The test method for the standard is in accordance with 
national standard GB/T 3847 Measurement Method for Diesel 
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Powered Vehicle Emission 5111.oke under Full Load Mode, with the 
standard limits of the smoke shown in table 18. 

Table 18 Standard for diesel ~owered vehicle emission smoke 
under full load aode 

Vehicle classification Smoke (FSN) 
-------------------------------------------------------------New type diesel powered 
Newly produced diesel powered 

4.0 
4.5 

-------------------------------------------------------------
4. Policies 

4.1 The policy on th• replac .. ent of the in-use vehicle 
To reduce fuel c~nsuaption and e•ission pollutants the 

state has set standards for old-type vehicle replacement. 
According to the national old-type vehicle replacement 
program, about one million old-type vehicles shall be 
replaced during the period of 1991-1995, with annual 
replacement of about 200 thousand. 

4.2 Puel price• an4 taz•• 
China is taking up the market economic systea. The gasoline 

price and part of the diesel price are regulated by the 
market. At present the gasoline price is about 2500 - 3000 
yuan per ton; and the diesel fuel price 2000 - 2500 yuan per 
ton. Since the oil refineries are usually in remotely 
partited areas with high transport c~st, there are great 
differences for fuel prices in different cities, which is 
shown in table 19. 

Quite a part of farm use diesel fuel is still subsidized by 
the government, with price only 330 - 370 yuan per ton and 
annual subsidy up to 840 million yuan. 

Since January 1st 1994, a special consumption tax has been 
levied on some of the commodities, including automotive fuel 
with duty rate 0.2 yuan/l for gasoline and 0.1 yuan/l for 
diesel fuel. 

13 
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Table 19 Fuel prices in some cities in Nov. 1993 (yuan/ton) 
-------------------------------------------~----------------' . I 

90# gasoline I 70# -gasoline I 0# diesel ~uel 
City ---------------+---------------+-----------------

! Whol. Retail! Whol. Retail! Whol. Retail 
-----------+---------------+---------------+-----------------
Shanghai 2550 2910 2490 2830 2240 2620 
Nanjing 2350 2510 2250 2350 1950 1995 
Ninbou 2200 2527 1980 2390 1870 1038 
Xiamen 2250 2650 2550 2950 1950 2150 
Guangzhou 2150 2400 2120 2400 1940 2190 
Fuzhou 2380 2560 2150 2670 1900 2250 
Shenyang 2700 3050 2600 2940 
Qianguoqi 2950 2300 2750 2250 
Wuhan 2400 2450 2250 
Yingchuan 3100 3350 2880 
Xining 2950 3000 2850 
Lanzhou 2650 2600 
Wulumuqi 2100 2380 2050 
Yumen 2450 2400 

3060 
2890 

2220 

Tianshui 3032 3335 2880 2930 

2250 

1850 
1920 
1680 
1450 

1880 
1250 

2030 

2000 
2035 

1550 
1650 
2052 
1550 Kelamayi 1980 2220 1900 2120 

-----------~---------------L--------------- -----------------
Whol.: wholesale 

4.3 Environment protection is one of the basic state policy 
Great efforts has been made to coup with vehicle emission 

pollutants in China, from government policies, regulations 
and standards to scientific research work. In 1990 the "Rules 
on Motor Vehicle Emission Pollutants Supervision Management" 
and in 1991 the "Regulations on National Motor Vehicle 
Emission Pollutants Measurement Management (Interim)" were 
issued by the National Environment Protection Bureau. The 
measures for those, from automobile engine production, 
vehicle application, and maintenance to regulation and 
enforcement have been taken to strengthen the supervision and 
control of vehicle emission pollutants, to protect 
environment and people's health. 

14 
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1. Introduction 

This country paper serves to outline the following 
items as requested by UNIOO :-

(a) a review of automotive fuels and 2-stroke oils 
standards prevailing in Hong Kong in April, together 
with planned changes; 

Cb) a review of the vehicle population by engine type, 
size, and emission systems; 

(c) data on total fuel consumption and breakdown by grade 
and vehicle categories; 

(d) current fuel and 2-stroke oil prices, taxes and 
incentives; 

(e) a review of the current automotive fuels quality 
control procedures; 

(f) a list of current legislation with regard to 
automotive fuels and infrastructure. 

Since the 2-stroke engines and its emissions are not of 
significance in Hong Kong in terms of air quality impact, this 
paper will not address items related to 2-stroke oils. 

2. Long Term Vehicle Emission Control 

Ambient air quality objectives (AQOs) are being implemented 
in Hong Kong which are of similar stringency as in the US. 
(Table 1). Among the pollutants being specified, the Total 
Suspended Particulate (TSP), Respirable Suspended Particulate 
(RSP) AND Nitrogen Dioxide (N02) are of concern. In urban areas, 
the TSP and RSP level exceed their respective AQOs while the N02 

level is at the marginal level. It was estimated that vehicular 
emission contributed approximately 90% of the fine particulate 
and 70% nitrogen oxides (NOX) emissions and, thus, are the major 
source of pollution. 

Recognising emissions from motor vehicles are a major cause 
of air pollution, the Hong Kong government in the 1989 White 
Paper on Pollution laid down a four-phase strategy to tackle the 
problem. The strategy involved introducing unleaded petrol 
(ULP), requiring new light duty vehicles to meet the most 
advanced international emission standards as a prerequisite to 
registration, and stepping up controls and enforcement of smoky 
vehicle legislation. These three phases were completed in 1991. 

In a recent re-examination of the strategy, the Government 
identified the need for the development of a more broad-based 
vehicle emission control strategy which takes into account the 
persistent violation of AQOs, the continuing growth in motor 
vehicle population (UNIDO Country Paper 92, 93), the 
technological limits in controlling motor vehicle emissions now 
and in the coming decade, and the increasing public concern over 
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vehicle pollution. The following four options are now under 
evaluation and portions have been put forward for 
implementation. 

Option l - Petrol option for taxis and Public Light Bus 
(PLBsl 

This option is now under feasibility study and is an 
extension of the measures already implemented including making 
ULP available. Petrol engines operated on ULP and equipped with 
catalytic converters emit about 22 times less particulate as 
well as cancer-causing compounds such as Benzo-(a)-pyrene (BaP}. 
This option will mandate taxis, and public light buses to switch 
to operate on UJJP. Pursuing a petrol option for these vehicles 
will avail Hong Kong of the much needed incremental improvement 
in vehicular emission especially at urban black spots. It is 
estimated that t'e switch to petrol option would bring about 35 
and l percent r-eduction of the present urban emissions of 
particulate and nitrogen oxides respectively. A number of 
scenarios are now under evaluation which can see the switch-over 
be completed in 5 years or as short as three years. 

Option 2 - Vet.icle emission inspection and maintenance (l/M} 

The amou:~t of emissions from motor vehicles depend both on 
the emission 5tandards to which they are designed and built to, 
and on the way they are maintained under normal use. While 
design standards for light duty vehicles are already in place 
and for heavr duty vehicles are being proposed in the next 
option, the only sizeable existing effort to control emissions 
from vehicles during operation is the current Smoky Vehicle 
Control Programme (results reported in the 1992 UNIDO Country 
Paper}. Although this programme has succeeded in removing most 
of the very bad gross smoke emitters from the roads, it falls 
far short of a proper I/M programme which should ensure that all 
vehicles on the road are well maintained and do not emit 
excessive emissions, either smoke or other invisible toxic 
pollutants. It is envisaged that an inspection and maintenance 
programme for Hong Kong should require that unleaded petrol 
vehicles over 2 years old pass an annual emission test before 
the licencf? is renewed; that diesel vehicles except taxis and 
PLBs, private or commercial, pass an annual emission test and an 
anti-tampering inspection; and that taxis and public light 
buses, due to their high usage, pass an emission test every 3 to 
4 months. 

Option 3 -- Stringent emission/fuel standards 

• 

The serious air pollution problems caused by vehicle 
emissions and the ever increasing traffic volume and thus total 
emissionE. have left Hong Kong with no choice but to adopt the 
most practicable up-to-date stringent vehicle emission standards 
developed world wide. This third option calls for the adoption 
cf more 3dvanced emission standards for diesel vehicles larger 
than 2.5 tonnes. USA, Europe and J~pan are the three world main 
vehicle manufacturinq regions. The USA has the most stringent 
standards for iieavy duty diesel vehicles, followed by Europe. 
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The 1990 USA standard is approximately equivalent to the 
European standard (EURO 1) adopted by all the EEC countries 
during 1993. Both the USA-1990 standard and the EURO l standard 
will be introduced and enforced in Hong Kong in 1995. 

The option specifically is to establish new registration 
after 1st April 1995 that requires:-

(a) all petrol goods vehicles and buses more than 2.5 
tonnes and not more than 3.5 tonnes to meet the 
relevant US, EEC and Japanese petrol vehicle emission 
standards while diesel vehicles to meet US and EEC 
standards as appropriate; and 

(b) all petrol goods vehicles and buses more than 3.5 
tonnes to meet the relevant US and Japanese petrol 
vehicle emission standards while diesel vehicles are 
to meet US and EEC standards as appropriate 

The Japanese 94 diesel standards for vehicles over 2.5 
tonne is under evaluation and will be included if assessed to be 
of similar stringency to the US or EEC standards. 

It is also considered necessary to specify with these 
standards for 1995 a smoke standard of 40 Hartridge Smoke Units 
(HSU) under free acceleration test for diesel vehicles. The 
proposed limit is equivalent to an opacity of 1.2 absolute light 
absorption unit (m-1

). Table 2 shows the proposed emission 
standards for various vehicle types to be effective on 1.4.95. 

Further development in large diesel emission control 
technology in US has allowed further tightening of standards in 
1994. Europe will follow suit with EURO 2 standard to be 
implemented in 1996. Hong Kong also plans to adopt these 
standards in 1997. It is expected that the large diesel 
standard option when fully implemented in the long run together 
with the I/M program would bring about 39 and 11 percent 
reduction from the estimated total emissions of particulate and 
nitrogen oxides respectively. 

In conjunction with the EURO 1 standard, high quality 
diesel having a low sulphur content not exceeding C•.2 percent is 
needed and will be introduced in 1995. Higher quality diesel 
having 0.05 percent sulphur will need to accompany the EURO 2 
standard. Details on diesel fuel specifications will be 
elaborated further in the following sections. 

3. Current Fuel Standards and Quality Control 

3.1 Unleaded Petrol (ULP) 

Under the Air Pollution Control (Vehicle Design Standards) 
(Emission) Regulations 1991, all petrol vehicles registered on 
or after 1.1.92 must use unleaded petrol, meet certain emissjon 
standards and must be constructed in such a way U1at a petrol 
pump dispensing nozzle spout greater than a specified dimensions 
can not be inserted into its filling pipe. 

so 
UNIDO Country Paper 1994 - HKEPO Page 3 

I 11111 11111 I I 11 11111111 11111 I 111 Ill 111 11 Ill 11111 I 111111111 11111111 I II I I I Ill 11 Ill 

• 



• 

Under the Air Pollution Control Ordinance PART IVA, which 
became effective since 1.4.91, Unleaded Petrol must . 

(a) contain not more than 0.013 gratns of lead per litre; 
(b) contain not more than 0.10% by weight of sulphur; 
(c) has a motor octane number of not less than 85.0; and 
(d) has a research octane number of net less than 95.0. 

The same legislation also requires all petrol stations to 
sell ULP and dispense ULP using nozzle spouts of specified 
dimensions. It is also unlawful to suppl/ leaded petrol as ULP 
and vice verse. There is also an understanding between EPD and 
oil companies that the benzene for both leaded petrol and ULP 
will be below 5%. 

The above regulations ensure the availability of ULP and 
low emission ULP vehicles as well as providing safe guards 
against accidental mis-fuelling. 

3.2 Diesel 

There is currently no legislation regulating automotive 
diesel specifications. Under the Air Pollution Control (Fuel 
Restriction) Regulation 1990, Sulphur is limited to 0.5% by 
weight for industrial diesel. Since only one grade of diesel 
fuel is available in Hong Kong, the automotive diesel in the 
market is similar to the industrial specification. In general, 
diesel fuel in Hong Kong has a sulphur content between 0.3% to 
0.4% with a centane number slightly over 50. 

3.3 Quality Control 

There is no formal legislation mandating oil companies to 
conduct fuel sampling confirming compliance. On a voluntary 
basis, major oil companies provide EPD with ULP test results on 
the four regulated parameters. From refinery data provided by 
oil con.panies, EPD calculated on average for 1993 :-

Lead Content (g/l) 
Sulphur (% by weight) 
Motor Octane Number 
Research Octane Number 
Benzene (%) 

ULP 

<.001 
.03 

87.30 
98.50 
3.70 

EPD conducts random fuel sampling and find ULP available at 
pump complies with specifications. A recent fuel sampling 
yielded the following averages :-

ULP Leaded Diesel 
Cetane Index 57 
Lead Content {g/l) < .002 .17 
Sulphur ( % by wt) < .02 < • 02 .34 
Benzene (% by Volume) 4.2 3.6 .21 

,, 
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The above results show the vehicle fuels available in HK 
are within specifications proposed in the UNIDO Guideline. 

4. Vehicles and Fuel Consumption 

As shown in Figure 1, a total of 432,447 vehicles have been 
licensed to operate on the roads of HK. Figure 2 divides the · 
total vehicle population into diesel and petrol vehicles and 
into various vehicle classes. During 1993, 431 and 869 million 
litres of ULP and diesel were sold respectively. While 66% of 
the vehicles operate on petrol (mainly private cars), they only 
account for 33% of the total fuel consumption indicating private 
cars consume relatively less fuel. Figure 2 also shows that 
most of the commercial vehicles such as taxis, trucks and buses 
are diesel vehicles and together account for 67% of the total 
fuel consumption. 

Due to the emission standards established for private cars, 
they are now mostly equipped with electronic control and three
way catalyst. However, most commercial vehicles are equipped 
with diesel engines which are not state-of-the-art by world 
standard. This situation is due to change as the new vehicle 
emission standards become effective during 1995 (Table 2). 

5. Fuel Prices and Taxation 

Hong Kong government has a long standing policy of taxing 
petrol fuel at a higher rate than diesel and between ULP ?~d 
leaded petrol, the tax on leaded petrol is higher as shown: 

Leaded Petrol 
ULP 
Diesel 

~ Price 
(HK $) 

8.53 
8.14 
5.50 

Tax Included 
(HK $) 
5.46 
4.86 
2.45 

The policy has resulted in majority of commercial vehicles 
operate on diesel. Whilst only 32% of the vehicles must operate 
on ULP, ULP accounts for 68% of the total petrol sale (Figure 3) 
indicating a large number of petrol vehicles which can operate 
on leaded petrol are being fuelled with ULP either due to the 
lower ULP price or out of concern for the environment. 

6. The Way Forward for Hong Kong 

Knowing the importance of diesel fuel quality to the new 
technology heavy-duty low emission diesel engines in the coming 
years, Hong Kong environmental Protection Department is 
proposing higher diesel fuel standards to be implemented 
simultaneously with stringent diesel emission standards during 
1995 and 1997. 

Whilst the current ULP specification is a main clause under 
the Air Pollution Control Ordinance (APCO), a new regulation 
titled 'Motor Vehicle Fuel' is being proposed under APCO. 
Modification of fuel specification will take much less time 
under this new regulation. 
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Under the new proposed Air Pollution Control (Motor Vehicle 
Fuel) Regulations to be effective 1.4.95, motor vehicle diesel 
shall :-

(a) contain not more than 0.20% by weight of sulphur; 
(b) have a cetane number of not less than 50; 
(c) have a viscosity of 40°C of not less than 2 centistoke 

and not more than 4.5 centistoke; 
(d) have a 90% distillation temperature of not more than 

357°C; and 
(E) have a specific gravity at 15c·c of not less than 0. 82 

and not more than 0.86. 

For 1997, EPD will amend the Motor Vehicle Fuel Regulation 
to specify the .05% sulphur diesel. Other emission related 
properties such as cetane number, distillation temperatures may 
also further amended reflecting advancement in diesel engine 
technology and world wide standard at the time. The two phase 
implementation of higher quality diesel will ensure the fuels to 
be fully compatible with in-use engines and will not accelerate 
~ngine wear. 

Emissions from petrol vehicles such as Carbon Monoxide, 
Hydrocarbon are not significant in term of air quality. EPD has 
not contemplated any changes to the current ULP specifications 
but will continue to monitor world wide development in air 
quality standards and ULP vehicle emission standards which call 
for changes to ULP specifications. 

Diesel fuel with even lower sulphur content and other 
specifications (such as the Swedish Cit: Diesel) which can 
result in lower emissions are ~~t being implemented due to the 
limited emission benefits for and possible deterioration impact 
on engines already in-use. 

7. Comments on the Guideline 

Hong Kong Environmental Protection Department agrees with 
the guideline proposed which calls for a lowering of lead 
content in leaded petrol, the adoption of Unleaded Petrol and 
low sulphur diesel for all Asian countries as soon as it is 
practical for a country to do so. 

HKEPD has no comments on the 2-stroke oil specifications 
proposed in the guideline as such fuel and its associated 
emissions is not an environmental issue for Hong Kong. 
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Table 1 

Air Quality Objectives of Hong Kong 

Pollutant 1 hour B hours 24 hours 3 months 
( 1) (2) (2) 

Sulphur Dioxide (S02) 800 - 350 

Total SJ.spended - - 260 
?articulates (TSPl 

Respirable Suspended - - 180 
Particulates (RSP) (4) 

Nitrogen Dioxide (N02) 300 - 150 

Carton Monoxide 30000 10000 

Ozone 240 

Lead - - -

All Units in micro gram per cubic meter measured at 298°K and 101.325 kPa 
(1) Not to be exceeded more than three times per year 
(2) Not to be exceeded more than once per year 

( 3) 

-

-

-

-

1. 5 

.!_year 
(3) 

80 

80 

55 

80 

(3) Arithmetic means 
(4) RSP means suspended particles in air with a nominal aerodynamic diameter of 10 micrometers and 

smaller 



\J1 
\J1 

Vehicle Type 

All Vehicle Type 

--------------------Pri\'ate Car 
Taxi 

Table 2 
HKEPD Vehicle Emission Standards Proposed for 1.4.1995 Implementation 

72/306/EEC Free Acc:eJeration Smoke K- l.20 

Positive Ignition Engine I Compression Ignition Engine 
Test Procedure Limits Test Procedure Limits 

as amended by 89/491/EEC 
___ .. ________________________________ J!iJ~!l?.59.retton ?-f!i£i~n! !S1..JU·!t _______________ _ 
US FTP 75 (g/km) HC- 0.26 US FTP 75 (g.lkm) HC- 0.26 

CO- 2. JO CO- 2.10 
NOx- 0.63 NOx· 0.63 

PM·0.12 

JapaQ"iOW~(~i ······-·· .............. ~~;;:"""'"""'"'riPBDIO:ff:~~lklm::: ... ::""""'""''' "'"~[~~t""'"""''" 
VW > 1.265 tonne NOx· 0.84 

PM· 0.34 

93iS9iEECTYii<T(~i· ............................ ~i.~:::·~;-""'19li597EEC'1';;;;eT(~i .............................. ··--~~~~:~·~; .. -· 
PM·0.14 

ma;simum mass exceeds 2.SOO tonn~ and designed to carry more than 6 occuDanll including driver 
RW < = 1.2SO tonne HC+NOx· 0.97 I RW < • 1.2SO tonne HC+NOx· 0.97 

CO- 2.72 CO- 2.72 
PM· 0.14 

l.250 tonne< RW < = l.700 tonne HC+NOx· 1.4 t USO tonne< RW < = 1. 700 tonne HC+NOx· l.4 
CO-S.J7 I CO-S.J7 

J 
PM-0.19 

-----------------------------~~: ~ :~-~-: __ ------~~~ ~~ ---------~~: ~:~~0-~--------~~~rs~~:---
FTP • Federal Test Procedure 
OW ·Design Weight RW - Reference Mass VW - Vehicle Weight 

Pa<Jf! 1 d 3 

;:;,103114 



Vehicle 1)1JC 

Light Goods Vehicle 
Light Bus 
with OW no1 more than t. 7 tonne 

--------------------Light Goods Vehicle 
~ UghtBus 

with DW more than 1.7 tonne but 
not more than 2.S \onne 

--------------------

FTP • Federal Test Procedure 

Table 2 
HKEPD Vehicle Emission Standards Proposed for 1. 4. 1995 Implementation 

Positive Cgtlition Engine 
Test Procedure 

US FTP 7S (glkm) 

Compression Ignition Engine 
Limits I Test Procedure Limill 
HC· 0.50 US Fl'P 75 (g/km) HC· 0.50 
CO- 6.20 CO- 6.20 
NOx·0.75 NOx·0.7.5 

PM· 0.16 
J8Pi;'ID.i5.ii0de'(i1'm)'""""'""'"'"''''"'"'"" .. .... ~~~:~ ... - .... 1lii>iiilO~i5"iiiOciC'(i1'm)"""'"'·"-"""""""''""' ...... ~~:r .......... . 

PM-0.34 

93i;91EEC''ifw·~~~=-···· .................... ~i.~~:::~-·-.. rIB9iEEC1fw~~~=:···--................... ~~~~::::··-
1.250 tonne< RW < = l.700 tonne HC+NOx-1.4 

C0-5.17 
l.250 tonne< RW < • 1.700 tonne 

PM·o.14 
HC+NOx· 1.4 
CO- ~.17 
PM· 0.19 us Fii>-11 (iik-m> ----------------.re: ii.so- ---- us rn11 c&ikin1- - -- -- ---------1rc: oJo- - - - - -

CO- 6.20 CO- 6.20 
NOx· 1.10 NOx· l.10 

PM-0.28 ;&p;n .. ro:H.'.in0Cie'C~> ................................................ iic:T7o ..................... iiPiiD"lo:H·mOCie .. ~f' ................. " .......................... H"c:·o:6r .................. .. 
CO- 17.0 CO- 2.70 
NOx· 0.98 NOx· 1.82 

PM· 0.43 93/s9iEE:'c'fYPC"i"(&ikiii)...................................................................................... 93/,'91EEc·:ry;;e·r(81km; ................... " ................................................................. . 
RW < • 1.250 tonne HC+NOx· 0.97 RW < • 1.250 tonne HC+NOx· 0.97 

CO.. 2.72 CO- 2.72 
PM· 0.14 

l.250 tonne< RW < = l.700 tonne HC+NOx· 1.4 I 1.250 tonne< RW < • 1.700 tonne HC+NOx· l.4 
C0-5.17 C0-5.17 

PM·0.19 
RW > 1.700 tonne HC+NOx· 1.7 I RW > 1.700 tonne HC+NOx· 1.7 

C0-6.9 C0-6.9 
PM·0.25 ------------------------------------------------------------------------

DW ·Design Weight RW-Rcference Mass Paqe 2 r( J 
261031 'H 
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Vehicle 1)-pe 

Light Goods Vehicle 
Light Bus 
with DW more than 2.S tonne but 
not more than 3.S tonne 

-J --------------------Goods Vehicle 
Light Bus 
Bus 
with DW more than 3.S tonne 

FTP • Federal Test Proc:cdurc 

Table 2 
HKEPD Vehicle Emission Standards Proposed for 1.4.1995 Implementation 

Positive Ignition Engine 
Test Proc:edurc 

US FTP 7S (g/km) 
Limits 
HC-0.SO 
co- 6.20 
NOx-1.10 

Compression Ignition Engine 
Test Procedure Limits 

US FI'P 7S (g/km) HC· 0.50 
co- 6.20 
NOx· l.10 
PM·0.28 ;;paii"lffip"i3'iiiOde'<likVihl' ...................................... iic:"7~90· .................... 93/;"9/EEc·:r;;;c .. r·<Blkii1» ..................................................................................... . 

C0-136 RW < • 1.250 toMc HC+NOx· 0.97 
NOx- 7 .20 CO- 2. 72 

93i59iEifc':rype"i"(iikiii)"'""'"'"'"""''""'""''"""'""""""'"'""'"""'''""""'"'"" PM· 0.14 
RW < .. 1.250 tonne HC+NOx· 0.97 1.250 tonne< RW < • 1.700 tonne HC+NOx· 1.4 

co- 2.72 co- 5.17 
l.2SO tOMC < RW < = 1.700 tonne HC+NOx- 1.4 PM· 0.19 

C0-5.17 RW> 1.700tonnc HC+N0"· 1.7 
RW > 1.700 tonne HC+NOx· 1. 7 CO- 6. 9 

CO- 6. 9 PM· 0.2S us HBO i'~nsicnt<i'kirh>- - - - - - - - - -ifC: isf---- us H5o i'finJciiC<W°kWh>- - - - - - - - - - -He: i. 7f- - - - -
CO- 49.7 CO· 20.8 
NOx- 6. 70 NOK· 8.04 

PM·0.80 
fiPIOHDP"ffm;;de'(g;kWii)'''"'''""'"'"'"'"'''''""[J~~·· ............ 1917542ii!EC'WiiWiii''''"""''"'"""'""'""'''""'' ..... ~~r ............ . 

engine power< • 85 kW PM· 0.61 
------ ____ ------ ---- __ ------ ------- _s.nJiJl!.P-!1'..?'-8~!~-- __________ --~.:Q.!6 _____ _ 

DW - Design Weight RW - Reference Mass HOP ·Heavy Duty Petrol (Gasoline) HD0 ·Heavy Duty Otto HDD ·Heavy Duty Diesel 
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Private Car 

. Petrol and Diesel Vehicle Population and 1}1pes. 
(31/12/93) 

Heavy Truck 

Taxi 

51.7% 
89.5% 

Medium/Large Bus 

Petrol Vehicles: 286,025 (66% of Total) Diesel Vehicles: 146,422 (34% of Total) 

Figure 2 
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COUNTRY PAPER OF INDONESIA 

1. INTRODUCTION 

Technology deveiopment of engine automotive and in
creasing number of motor veh1c?es cause the need of fue" or 
both Quality and Quantity. Quality levei of fue1 used in 
certain country wi11 not always be fixea for some reasons. 
Such fuel Quality level would be corresponded to the develop
ment of engine and the need of clean air and environment. 

Motor vehicles as transport modes for any reasons are 
now indispensable for economic activities and improving pec
ple•s living standars. These situations causes the increase of 
car ownerships, particularly in some big cities throughout the 
country. These number of motor vehicle ownershiv is estimated 
would be increased about 10% - 15% per annum. Such condition 
cause some serious social problems as traffic accident and 
adverse effect on the environmen~ such as atmospheric pollu
tion, noise, etc. This is c1ear1y that exraus~ emission com~ng 
from motor vehicles co~tributes some acverse effects on the 
environment. 

By considering the deve~opment of the automotive engine 
and the efforts on protection of environment, the Quality 
level of fuel need to be improved. To fulfil such situation, 
PERTAMINA (the State Owned Oi; and Gas CoMpany) ~rovices 2 
(two) l<~nds of fuels, i.e. gaso11ne and diesel fuel. 

In order to reduce fue1 demand for transportation 
sector, since 1987 government introduce the use of Bahan Ba~ar 
Gas (Gas Fuel) for transport sector in Jakarta. 

2. CURRENT CONDITION 

Most of motor vehicle 1n Ir.dones~a use sasoi1ne w~t~ 
octane number varies from 85 to 95. Before 1990, the spec1a1 
gasoline (called premium) has oc~a~e number more than 100. 
contends lighter hydro carbon (HC) or scme kind c~ addit've 
substances such as tetra ethyl 1eac (TEL). The seconc iargest 
fuel usea in !ndones1a is ciese1 fuel with cetane number 
between 30 and 60. Standard fuel for diesel fuel vehicle I 
motor ~s classified into cetane number. Its cetane ~00 stand
ard is n-heksaoctana (C 16H34 ), sometimes called n-cetane and 
standard cetane O is alfa-metilnaf-telena CC 11 H1o). Quality of 
~he burning of diesel fuel can be determined by adding few 
certain chemical substance like organic nitrates and peroxide. 
Addition of 0.5% - 4% acetoperoxide will rise cetane number 10 
-35. 
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As cescribed previousiy, besices gaso11ne a~c ciese~ 

~ue', Compress!'?C Naturai Gas (CNG) has ::een ~n: ... od:..ceC: i" 
~ndonesia as au!omot1ve fuel •n ~ine wit~ :~e s:~er~ment 
cc" 1cy on ccnse,..\·at lO"l anc divers, f~cat 1:w -:iz €:"1E""9Y as wei 1 
as on environ~e~ta1 protection. A~~~c~g~ i~e :~rre~! ~se of 
C'\I:? c.s ar. <:uto~c~1ve fu€: 's s:~'' 1" ~ l':t·e arr.~1..:~-:. there 
·s an ev1cence !hat the govern~ent ce~ta1n~y 1ntends !C e~

ccurage the ~se of C~G. Since ma"ly sove~"ment 1nst1t~t1ons are 
involve~ i~ :~e po~icy implementation, the governme~? th•ough 
:~e Uin;s:ry cf ~ines ano Energy has establisnec a Coordina
t 1on ~eam for the Improvement of CNG use. The 1nst1~utions or 
agencies ~nvolved in this Team are the Ministry of Mines anc 
Energy, the Ministry of Communications, the Ministry of Fi
rance, the State Owned Oil and Gas Company (PERTAMINA}, and 
the Associatiori of Automobile Manufacturer (GAildNDO). 

Aithough some efforts have taken to cope with air 
pollution problems due to the operation of transport sector. 
there is still strong evidence that transporta!ion sector 
contributes the the highest percentage on air pollution. rt 
mig~t be illustrated by the result of a survey conducted in 
big cities of Jakarta, Bandung, Surabaya, and Semarang during 
the period of 1986 - 1990 as follows: 

TABLE 1 
CONTRIBUTION TRANSPORT SECTOR ON AIR POLLUTION 

IN SEVERAL BIG CITIES 
(SURVEY CONDUCTED IN 1986 - 1990) 

Po 11 ut ant Transportation Ho~seho-:d Garbage !ndustry 

Jakarta 
co 98.8% 0. j % , .0% 0 .1% 
NOx 73.4% 9.6% , • 1 % 15.9% 
HC 88.9% 2.2% 7. 7% 1. 2% 
Bandung 
co 97 .4% 0. 1 % 2.4% Ci.,~ 

NOx 56.8% 1 , . 2% 3.0\. 29.0% 
HC 78.5% 2.2% ·1.5% .. .e-t 
Surabaya 
co 96.8% 0.3% 2.6% 0.3% 
NOx 33.6% 2 •. 5~ i . 7% ~:;.3% 

HC 7, . 0% 7.4% '7.2% 4.~% 

Semarang 
co 98.2% (J. ~" .. : ~ ~o 

NOx 82.5% 1 6. 3~ .. 2~ ava~ 1able 
HC 87. 6% 4.0% 8.4% cat a 

-------·----------------------------------------------------------

. . . ~. : . ' 
- ,,. --r--................... •'. ..._. --
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3. FUEL SPECIFICATION 

From descr1pt~on mentioned above, PERTAMINA provides 2 
(two~ hnds of fuels, ~ .e.; gaso1ine and c1ese1 fue1. 

3.1 GASOLINE 

In order tc reduce tetra ethyl iead content (TEL) ~n 
gasoline, since May 1990, PERTAMINA on1t produce 1 (one) type 
of gasoline wh~ch is called Premium. Bensin Super (Super 
Gasoline) with higher TEL content was not produced anymore. 

In the Decree of Director General for Oil and Gas 
No.18K/72/DOJM/1990 issued on April 20th, 1990 stated that 
Premium Gasoline must have a minimum research octane number cf 
88 RON with maximum TEL car.tent of 1.5 ml/AG {0.45 9 
Pb/lit er). 

Since Super Gasoline was not prod~ced anymore, any 
motor vehiclewhich need gasoline with octane number higher 
than 88 RON might be using Prem~um Mixture (Premix) gasoline. 
The type or specification of such gaso1ine was estab1ished by 
the Decree of Director Generai of Oi~ anc Gas No.21K/72/DDJM/ 
1990 issued on April 25th, 1990. This Premium Mixture gasoline 
is produced from Premium gasoline added by methyl tertiary 
buthyl ether (MTBE) 10S volume with maximum TEL content of 1.5 
ml/AG and minimum RON of 91.5. 

Gasoline fuel consists of several component wit~ var
ious anti-detonation Quality, i.e. compone~t with RON more 
than 90 such reformat, with medium RON (approximately 70) such 
as light naphta, and component with smalier RON such as heavy 
naphta, straight run naphta, etc. 

To increase octane number, gasol1ne fuel added by 
octane booster as stated below. 

-·Tetra Ethyi Lead (TEL), Pb{C2H5) 4 
- Methyl Tertiary Butnyl Ether (MTBE), C5H 120 

Besides these octane booster, gasoline fue1 aiso added 
by multi-use detergen additive which give some advantages as 
follows: 

- conserve energy; 
- improve driveab111ty of motor vehiG1es; 
- reduce pollutant; 
- etc. 
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The specification of both Premium gasol~ne and Prerniu~ 
Mixture (Premix) gasoline is lllustrated ir. the table ~e1ow. 

TABLE 2 
SPECIFICATION PREMIUM GASOLINE AND PREMIX uASOLINE 

----------------------------------------------------------------------
CHARACTERISTIC ' U N I ; , PREMIUM • PREMIX •• : TEST METHOD 

:-------------~-------------+-------------
: MIN : MAX : MIN : MAX : ASTM : OTHER 

-----------------+----------+-----+-------+-----+-------+------+------
RON ON 88 91.s: D.2669: 
TEL Content ml/AG 1.5 1 .5 D.2547: 
Disti'lation: 0.86 

10% •101 • evac. at 
50% vol.evac.at 
90% vol .evac.at 
End Point 
Residu 

R.V.P 
Existent Gum 
Induction Period 
Sulphur Content 
Copperstrip Cor-

rotion 3 hrs/ 
122 of 

oc 
oc 88 
oc 
oc 

% vol 
psi I 

mg/100 ml: 
min t 240 

% wt 
ASTM No. 

74 74 

125••• BS t 125• •• 

180 t 180 

205 t 205 I 

2.0 2.0 
9••• 9••• D.323 
4 4 D.381 

240 D.525 
0.20 C.20 D. 1 266 

No. 1 No. 1 , D .130 

Doctor Test or 
Alternative Mer 
captan Sulphur 

Neg. Neg. IP 30 

Colour 
Dye Content 
MTBE 
Odour 

% wt 

g/100AG 
% vol 

0.0025 

Yellow 
Yellow 0.5 

Marketable ' 

Orange 
Red 0.5 

10 
Market ab 1 e 

----------------------------------------------------------------------
Note: 
• The Decree of Di rector Genera~ for 01 i anc Gas Number: 

18K/72/0DJM/1990; 
•• The Decree of Director Senera1 for o~~ anc Gas NUl'!'\ber: 

21K/72/DDJM/1990; 
•••Permitted by using Vc1ati1ity Adjustment 7ac1e. 

3.2 DIESEL FUEL 

Recently, the involvement of motor ciese1 in transport 
sector is increasing. Light Goods Vehicles (light trucks), 
Heavy Goods Vehicles (Heavy Trucks), Big buses freauent1y 
using diesel motor as well as some of private cars, jeeps. 
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For those vehicles above mentionea, PERTAMINA prov1des 
diesel fuel. In the table 3 be1ow illus~rates the specif~ca
tion of such diesel fuei based on the Decrees of Directer 
General for Oil and Gas No. 002/F/D~/MIGAS/1979 1ssueo on May 
25th, 1979. 

TABEL 3 
SPECIFICATION OF DIESEL FUEL 

, R A ~ G E , -=sT ME'hOu 
CHARACTERISTIC '-----------------·---------------' 

I MIN MAX ASTM 
------------------------------------+--------+--------+---------------
Specific Gravity at 60/60 OF 0.820 0.370 I D 1298 
Colour ASTM 2.0 D 1500 
Cetane Number or 45 D 613 
Alternative Calculated Cetane Index: 48 D 976 
Kinematic Viscosity at 100 °F, est I , • 6 5.8 D 445 
Or Viscosity ssu at 100 oF, secs 35 45 D 88 
Pour Point, OF 65 D 97 
Sulphur Content·, " wt 0.5 D 1551/1552 
Copper Strip (3 hrs/100 °c) No. 1 D 1 30 
Conradson Carbon Residu, " wt 

(on 10s vol. bottom) 0., D 189 
Water Content, % vol. 0.05 D 95 
Sediment, % wt 0.01 D 473 
~sh Content, " wt 0.01 D 482 

Neutrazation Value: 
Strong Acid Number, mg KOH/gr Nil D 974 
Total Acid Number, mg KOH/gr 0.6 D 974 
Flash Point P.M. cc, OF 150 D 93 

Distillation: D S6 
Recovery at 300 oc, % VO 1 • 40 

----------------------------------------------------------------------
Based on the specification mentio~ed above, diesei fue~ 

have minimum cetane number of 45, this cetane number illus
trates the Quality of diese1 fuer, the higher cetane num:e; 
the better Q~ality of such fuei. 

Additive substance usec fer aiese1 
advantages, such as: 

- improving ignition Quality; 
enhancing the performance of the er.g~ne: 

- reducing the amount consumption:; fuel; 
- etc. 
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4. CORRELATION 8ETWEEI'\ FUE'_ uSEO AND EXHAUH EMJSSION 

Exhaust err.is~ :,:m components c.oming from r::1:0,.. vehi-:~es 

might be d:~cribed as fo11ows: 

Gasc~~ne· 
Car!::>cn ~·:.;nox i de CC• 
Un~-rned Hydro Carbon UHC 
Hy~.o Carbon HC 
Nitrogen Oxide NOx 
Lead Oxide PbO 

o;esel Fuel: 
Carbon Mcnoxide CO 
Unburned Hydro Carbon UHC 
Nitrogen Oxida NOx 

Sulphur Oxide SCx 
Perticulate 
Smoke 

The result cf Research cone-~~~~ ~Y ~~t~~c~·~e £X~ :-~s 
shows that exhaust emissio!l 7-c.- -::etc:- ·;eh~cie -:z ~er-~·.·e:= :·::~. 
function of a mixture ':H::.-•eer. ;;.-::- .:.:-:~ ~-~·. ?-:;;.;:-;: ·, : ' -.::
trates the rr.agn:~~~ej1eve~ of e:.r..:_s~ e::-.-s$-::::-. :;.-.:: co:-.s..;i.ip~-::::·. 

of specific f~e~ as a fu~ctic~ ~ ~~~-:c ~etween ~~e~ a~~ a~r. 
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~rorn dcrnest~: s~~e: :~ ~et~~~e-~ t-~·s tj se::~· 3~:~: 
:~c.~ ~:a:-:s~~~~-=-~:.:;:~ ~s ~~~e .:i-:~y se:.~cr ..... ~ ... ~"". ::::·-:.;~::-.-::. :-':"1:~-c ":h:.·· 
~C b~:~~o~ ~~te~ ~e~ ye~~ s'~:e t~e ;ear :~ "?S7. -~:~ s'~-~
:~~~. ~~ co~rse, w~~~ cc~t~~b~te a~verse e~~e:~ =~a'~ ~~ ~ 
... .: - -
._I\,,,.. •• 

;a~:c ~ be~~~. s~:~i~; the 
~~e·~ bi s~c~cr &re~ ~987 - ~992. 

TABLE 4 
DOMESTIC SALES OF 

PETROLEUM FUELS BY SECTOR 
{MILLION LITER) 

... ~ - .... .;. -

-----------------------------------------------------------------
YEAR ! HOUSEHO~~ ! TRA~S?CR~ATICN ! E:...ECT~:c 

POWER 
------+-------------+----------------+------------+--------------

1987 6,892 ~C,012 ., "'l" 5' 135 ..., , ....,_ -· 
1982 7' 1 0 ~ 10,825 ~,415 5,353 
~939 7,409 11 , 850 ., ??? 5,950 ..., , .... ...,'-
1990 7,853 ~3,315 t.,304 5,704 
~93~ 7,9£7 14,396 5,2ec 7 '~ 23 
1992 8,459 15,271 5,859 2., 2 i 

-------------,·---------------------------------------------------
Source: Petroleum Report, INDONESIA, August ~992 

~mbassy of United States of America, 
Jakarta, Indonesia. 

5. EFFORTS IN REDUCING POLLUTANTS 

There are 2 (two) main efforts can be taken, 1.e.; 

a. reducing po11utant fue1s; 
b. tLe use of Gas F:..;e1 as an alternative energy. 

5.1 REDUCING POLLUTANT FUELS 

The effort consists of :' :,i\> ~ po1'1.1tant s1,;:istanc.es in 
~ i.; e i and u s i n s add i t i v' e s u b s t ' r : r· ... , 1 f u e 1 ~ n o r d e r t o r e a c h a 
i:erfect ignition to create c1· ,-r, exhaust emission. 

By reducing Pb ;Lead) in gaso1ine w'11 proc~ce better 
Quality of the fuel. 

I II II 111 I II I I 1111 I 1111111 1111 1111 II I 
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The DecrE:e of Directer G<?nera 1 for 011 ar.a Gas "io. 
002/P/DM/MIGAS/1979 ~ssuec o~ May 25:h, ~979 statej tha: 
specification of sasoline as fc:1o~s: 

Premium sasol,ne w~:h ~ax1mu~ TE~ ccn:e~: 

2.5 cc/AG 
0.75 gram Pb;:1ter 

- ' . ...; . ~ 

- Supe~ 98 gaso1ine wi:~ max1mu~ T~~ con:er.t of: 
3.0 cc/AG 
0.9 gram Pb/1i:e~ 

Whereas, according to the Decree of Directer General 
for Oil and Gas No.18K/72/0DJM/1990 issued on April 20th, 1990 
and No.21K/72/DDJM/1990 issued on April 25th, 1990 stated that 
specification of gasoline, as fo~lows; 

- Premium gasoline with maximum TEL content of: 
1.5 cc/AG 
0.45 gram Pb/liter 

Premix gasoline with maximum TEL content of: 
1.5 cc/AG 
0.45 gram Pb/liter 

From the decrees mentioned above, indicates that Pb 
(lead) content in Premium gasoline reduced by 40%, and Premix 
(Premium Mixture) reduced by 50% f~orn Super 98 gasol~ne. 

For the next future, the use of TEL tend to be reduced 
gradually, and eventually no more TEL tontent in gasoline 
fuel, likewise implemented in many ceveloped co~ntries. 

The use of additive substances in gasoline ~ue1 wi1l 
give some advantages, as follows; 

- conserve energy; 
- improve driveability of motor vehicle; 
- reduce pollution; 
- etc. 

5.2 THE USE OF GAS FUEL AS AN ALTERNATIVE ENERGY 

There are 2 (three) different a1ternat1~es of gas fuel 
for motor v eh i c 1 es , i . e . ; 

- Liquid Natural Gas (LNG); 
- Liquid Petroleum Gas (LPG); 
- Compressec Natural Gas (CNG). 
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The use of LNG for motor vehicle fue' ~s ~ore expens~ve 
in price _than LPG and CNG. This is, theref0re, many countries 
choosing LPG and CNG as an alternative energy, whereas in 
Indones;a prefer the use of CNG whic~ is usua11y called 89G 
(Bahan Bakar Gas}. Such fue1 (Gas) normaily does r.ot con~e~t 
of Su1phur and Pb (Lead/, so that ignition wt~1 '10t produce 
so2 and PbO. The content of CO, HC, and NO, •ro~ exhaust 
emission are also smaller, and this is resulting the adverse 
effect on the environment could also be reduced. 

Characteristics of CNG: 

- Metana is the main component cf CNG; 
- Ignition temperature is about 630 Cc (higher than ignition 

temperature of gasoline fuel). CNG, therefore, is safer than 
gasoline; 

- Octane Number relatively high; 
- Less Pollutant than gasoline fuel; 

There is no Carbon deposit in motor engine, sc efficient use 
of plug, piston ring, etc. Therefore, the tota~ masintenance 
cost for motor vehicle will be less expensive. 

Exhaust emission from CNG motor vehicle: 
- The use of CNG for gasoline motor engine can reduce pol1u

'!ant content of: 

* Carbon Monoxide (CO); 
* Unburned Hydro Carbon (UHC); 
• Hydro Carbon (HC}; 
• Nitrogen Oxide (NOx); 
• Pb (Lead). 

The use of CNG for diesel motor engine can reduce pollutant 
component of: 

*Carbon Monoxide (CO); 
• Unburned Hydro Carbon (UHC); 
•Nitrogen Oxide (NOx); 
• Sulphur Oxide (SOx); 
• Particulate; 
* Smoke; 
• Odour; 
• Noise. 

6. STRATEGY ANO POLICY 

Based on the br~e~ description prev~o~s1y, clearly t~at 
it is necessary to set-up concre:e strategy and policy related 
to the issue of Qua11ty improvement of fue1 for motor vehi
cles. 
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In general. some actions as a strates1 ana ~o~icy en 
the issue mig~t be taken as fo 11ows: 

- Reducing Tetra Ethyl Lead (TEL;, sc :~at Pb (L.eac) ..:on:ent 
decrease fro~ 0.45 becomes o.i5 gram/1~ter gasoline. 

- Introduc1n9 and enco~ra91ng t~e use of Methy' 
Buthyl Ether (VIBE;. 

"'"ert1ary 

- Encouraging the use of Bahan Bakar Gas (98G) or Compressec 
Natura1 Gas (CNG) fer motor veh1cles. 

7. CONCLUSION 

a. Quality level of fuel for motor vehic1e is closed related 
to some aspects of development of motor ve~icle engine and 
the need of clean air and environment. 

b. Since 1987 transportation sector consume more than 10 
billion liter per year, and there is an evidence that this 
sector contributes the highest percentage on air pollution, 
particularly in big cities. 

c. In order to reduce adverse effect on air/env~ronment 
(atmospheric pollution, noise, etc.) due to fuel for motor 
vehicles, there are 2 (two) effor!s might be taken, i.e.: 
reducing pollutant in fuels, and the use of gas fuel as an 
alternative energy. 

d. This is realized that the effort on protection the environ
ment not only related to the Quality of fuel and the use of 
CNG as an alternative energy, but also ether aspects which 
correspond to its motor vehicle, such as motor vehicle 
inspection and standard procedure. 

., 

• ·' "' • tit 
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TABLE 

t 
NO. 

• • PRICES OF FUELS CINCLUDING 
TAXES AND INSENTIUE> 

TYPE OF FUELS RUPIAHS 
1-- ---- ---·--·------- ·--- ------· - .... -····------

1. 

7.. 

3. 

4. 

PRDUUlt nJXTURE 
~LINE 

PREnlUlt <~LINE 

DIESEL nJEL 

2-STROKE ENGINE 
nJEI. 

949 

'188 

308 

858 

·--------------·----- -- ·-----·- . 
NOTE : BMIX INDONESIA RATE 

1 us $ ~ RP. 2,t51.lll 
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TABLE • • AIR POLLUTION CONTRIBUTION B~ SECTOR 
IN DKI JAKARTA, 1991/1992. 

POLIJJTANT TRANSPORTATION JNDUSTR" RESIDENTIAL 
TOMNE8""YEAR TONNE&'YIAR TONNl&'YIAR 

co 373,662.88 378.28 378.28 

HC 13,,717.88 185 .1& 339.46 

NOx tS,,308.88 3,,333.44 2,,812.64 

TSP 3,252.88 t,876. 75 2,433.75 

r SOx 7,,47b.88 17,,fHI .67 3,,818.47 

TOTAL 413,,495.88 22,661.22 8,182.52 

----------- -- -----·--·-·-----

---------------·----- -1 
GARBAGE T 0 T A L 
TONNE&IYEAR E"ISSJON 

TONN~YIAR 

3,782.88 

1,188.11 

238.62 

619.58 

5&.42 

s,zs7.15 

379,288.48 

15,4ZCJ,r/3 

28,,964.78 

7382.88 

28,238.56 

449,595.89 

__ ...__ 

SOURCE : RESULT OF SURUEY CONDUCTED BY BAPPEDAL IN COOPERATION WI nt J.Pft- I TB, 1991192 
<PROCESSED> 

NOTES : 
FOR COt'IPAltATION, BETVEEM JAKARTA AND nEXICO CITY : 
TOTAL DAILY PRODUCTION OF POLWTANT IN JAKARTA .. 
TOTAL DAILY PRODUCTION OF POLLUTANT JN tm>CJCO CITY == 

TOTAL AINJALLY JAKARTA = 
TOTAL AIHJALLY nEXICO CITY = 

tA8LE-8/1CAD-RISAL 

1, 238 TOf4111ES POl.WTANT"1>AY. 
11,7fJ8 TOM'IES POLWTMT;'MY 

449,596 TONNIS,f\'EAR 
4,895,888 TONNE&fYF.AR 



----------------------------------------------------------------------
TABLE • • AIR POLLUTION CONTRIBUTION B¥SECTOR 

IN DKI JAKARTA, 1991/1992. 

---·-··- -- -------·--- -- ---------. 
POLUJTMT TOTAL DtlSSlott INDUSTRY HOUSDtOLD GAllMGI TJIAfmPORTATJott 

TOlllN~R (:-C) CRESIDDtTIAL> (:-C) (:-c) 
(~) 

~---------·------····----·-·-----··-----·--·-·-------------- ---------, 
co 378,,662.BB B.18 8.18 1.88 98 .88 
HC 15,,438.88 1.28 2 .2.8 7.78 99.98 
NOx 1.11,,965.MI 1S.98 9.68 1.18 ?3.48 
TSP 7,,382.DB 14.68 33.88 8.48 47.98 

~II SOx 28,,239.88 62.78 18.78 B.28 26.SB 

TOTAL 449 .. 596 . 88 18.9 11.12 3.80 67.18 

·---------· - ------·----------------------- -----·----------------· ----·--- ·------·-··-· .. 
SOURCE : R131LT OF SURUIY CONDUCTED BY BAPPEDAL JN COOPERATION UITH LPlt-ITB, 19911'92 

*>TES : 
FOR COllPARATION,, BE1\IEEN JAKARTA AND "EXJCO CITY : 
TOTAL DAILY PRODUCTION OF POLLUTANT IN JAKARTA .. 
TOTAL DAILY PRODUCTION OF POIJ.UTMT IN "EXICO CITY =-
TOTAL MIUU.L Y JAKARTA =-
TOTAL MMJALLY IUXICO Cl TY ::-

TABLIC-A/DD- ltl SAL 



TABLE • • TRAFFIC DENSIT¥ IN JAKARTA CITY 

SURUEY I 

NO. LOCATION 
(STREET> 

FOUR Mm:EL 
<PER HOUR> 

flOTOR CYCLE 
<PER HOUR> 

TOTAL NORML PERCENT 
(PER HOUR> STANDARD ('!IC> 

"I 

~ ·-----------·--------------·----- ·-·------··-----------11 
1. SUD I RftAN ST. 
:". GATOT SUBROTO 
3. S. PAllW* 
4. ICMMT RAYA 
5. ~BLANCA 

7,828 
13,TIB 
12,448 
5,881 

968 

t,884 
1,915 
1,454 
3,321 

335 

9,624 
15,749 
13,994 
9,ZBZ 
1,316 

t,288 
1,588 

988 
988 
688 

BBB 
t,888 
1,488 
1,888 

288 

.-------------·- -------- - -·-------------.. -·---·-· 
~ SURUEY 11 

r-·--------------·-· --------------- ---·-----------·---·-·---·----·----·--·-··· ·--------., 
NO. LOCATION FOUR WHEEL rtOTOR CYCLE TOTAL NORML PERCENT 

<STREET> <PER HOUR> <PER HOUR> CPD HOUR> STANDARD ('!IC) 

~---·- -----------------·-·-----·----_ .. _ ----· --- ··-·---------------·- -···- ·-·---....... -··· ____ __. 
1. SUDIRltM ST. 18,751 1,845 12,956 1,288 
2. GATOT SUBROTO 13,495 t '98(, lS,687 1,588 
3. S. PA.W. 11,548 1,178 11,548 988 
4. D\."'IPtT RAYA 5,471 3,597 9,814 988 
5. <:MARI.MICA 983 497 1,488 688 

SOURCE : RESULT or SURVEY CC*DUCTED BY MPDAL IN COOPERATION WITH ICP2L JAKARTA 
<DIClltBER 1991-FEBalARY 1992>. 

1,888 
t ,1188 
1,U18 
1,8118 

228 

------~ 



! ---------------------------------------------------------------------
I 

. TABLE : REALIZATION OF COMPRESSED NATURAL GAS 
CONSUMPTION CBBG> 

- - ··-----. 
t~ - 1993"'94 <PELJTA U> 

YEAR 1------ -· ·-----------

~TIMTION 

~- -1---

1989-'98 e.111m 
1998'91 13,688 

~I I 1991"92 ?,5811 
0\ 1992193 S,888 

1CJl.J3,l94• 7,588 

REALl?.ATION 

388 
1,178 
4,158 
4,483 
7,991 

RISE IN CONSt.llPTIOft 
C l'llOft PREVIOUS Yt:AR > 

Z98 :IC 

255 :IC 

8 :IC 

78 :IC 

._ ____ .L. ·--·------- --·---------------·------·--ti 

SOURCE : PERTMIM 
DIRECTOMTE OF PPDN, 1994 

NOTE : •> UALIFATION IN APRIL 1993 - FEllRUARI 1994 
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1. INTRODUCTION 

Iran is one ot: the major oil producing countries in the world with more 

than 70 years of experience in petroleum production and refining. It is also 

the second largest producer of natural gas. Therefore most petroleum 

products have been easily available at very low prices. except for certain 

imported products such as gas oil which due to the past war, limitation on 

refining processes, population growth, and increase in consumption, the 

domestic production is not sufficient for the demand. 

For this reason and due to pricing policies the energy conservation and 

emission control of motor vehicle have not received enough attention until 

recently. However, the Government of the Islamic Republic of Iran is highly 

concerned with environmntal issues related to automotive emissions as well 

as energy conservation and is planning to pose these problems in the near 

future. There exists the infrastrur.ture necessary to adopt new tuel policies , 

although the implementation time depends on the economical situation. 

All major automotive fuels including regular gasoline, super gasoline , 

some unleaded fuel. diesel fuel, LPG, and compressed natural gas (CNG) 

arc produced in Iran. And due to the varying temperatures and 

geographical conditions (the temperature., differences as high as 50°C are 

possible and climatological conditions of hot and humid type in the Persian 

Gulf area to mountainous and cold weather in the northern states, and desert 

climate in the midland), the fuel specifications for various regions and 

different seasons vary significantly. 

In this paper, a hrid description of fueb standards, quality control 

procedures, consumptions, pricing. legislation, and nn estimate of the 

number of motor vehicles is presented. 
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2: AUTOMOTIVE FUELS AND 2-STROKE OILS STANDARDS 

a. FUELS 

Currently five major fuels including regular gasoline, unleaded gasoline 

( only limited distribution and in certain areas) , super gasoline ( also 

limited), gas oil ( diesel fuel ) , and LPG ( limited distribution in Tehran and 

few major cities only) are available. Of these regular gasoline and gas oil 

have the majority of consumption ( more than 95%) for autouotive fuels. 

CNG is also available in very limited areas, but is being considered for wider 

applications in larger vehicle:;. LPG application is being increased in 

passenger cars as well as in trucks and other vehicles. 

Tables 1 , 2 and 3 (see appendix) show respectively the standard 

srecifications for regular gasoline , super gasoline, and gas oil which are 

currently applied along with the annual overall average specifications which 

are obtained from six refineries in 1993. Table 4 ( see appendix ) shows the 

standard specification for LPG. The standard specifications for unleaded 

gasoline are more or less similar to the regular gasoline except for the lead 

content and the appearance which is clear and bright. 

b. 2-STROKE OILS 

The 2-stroke oils are formulated and produced locally from refinery 

feedstocks by two lubricating oil producers. 

Imported additives are used to improve the quality of oil for reduction 

of smoke and deposits. Table 5 ( see appendix ) shows the standard 

specifications of the 2-struke oils along with the typical specifications 

measured for one of the products. 
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3. FUEL AND 2-STROKE OIL CONSUMPTIONS 

The daily consumption of automotive fuels in the country c:i.re 

approximately as follows: 

a. Regular gasoline - 28,000,000 Ii ti day 

b. Super gasoline - 870,000 lit/day 

c. Unleaded gasoline - 145,000 lit/day 

d. Gas oil - 20,000,000 lit/day 

e. LPG - 13,000 lit/day 

f.CNG not available 

And the daily consumption of the 2-struke oi! is estimated to be 100,000 

lit/day. 

4. FUEL AND 2-STROKE OIL PRICES AND INCENTIVES 

The prii:e of the automotive fuels in local currency (Rials; l USD 

_7000 Rials) which are mainly subsidized by the government are as follows: 

Fuel 

a. Regular gasoline 

b. Super gasoline 

c. Unleaded gasoline 

d. Gas oil 

e. LPG ( Rials/lit ) 

f. CNG ( Rials/m
3 

) 

:-;xcept for CNG which is for 1 ,;.1_ 
•• one USO is equivalent to approximately 2000 Rials 
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• •• Price/liter (Rials) 

50 

70 

50 

10 

5 
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It car he scl."n that, as compared to international prices of all fuels, the 

fuel prices in Iran are much lower, since the guvt.'rllilll'nt subsidizes the prices 

for economic reasons. In addition, fuel taxes •~re also low which rl."sult in little 

incentive for the public to conserve energy and protect the environmeut. 

Recently taxis which run on LPG in t:ertain cities induding Tehran have the 

advantage of very low prices for fuel as an incentive for lower emiss10ns. or 

course the government is highly concerned with this matter and the local fuel 

prices may eventually be raised to international lev'!ls. 

The 2-Stroke oil prices are in the range of 800 to 1500 Rials per liter 

depending on grade. These prices are not subsidized and are close to 

international prices. 

5. AUTOMOTIVE FUELS QUALITY CONTROL PROCEDURES 

The petroleum products are distributed by the National Oil Products 

Distribution Company which is owned by the Ministry of Petroleum and thus 

quality c 

ontrol on fuels and other products is administered hy that company. It should 

be noted that the quality control on products is performed at the refineries 

based on the standard specifications described in the previous st>ctions. The 

procedures presented here arc for distribution systems only. Different 

procedures exist when delivered by pipelines or tankers. 

When delivered hy pipelines, after settling in the storage tank, samples 

<.ire taken by standard procedures and are sent to the laboratories for the 

following tests: 

82 
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For regular and super gasoline: 

Test 

Sp. Gr. at 60/60 °F 

Distillation 

Colour 

Water 

Appearance 

Research Octane No. 

For gas oil : 

Test 

Sp. Gr. at 60/60 °F 

Colour 

Pour Point ( if necessary ) 

Water and Sediment (Vol%) 

Flash Point (PY - MS) 

Method 

ASTM D-1298 

ASTM D-86 

ASTM D-2699 

Method 

ASTM D-1298 

ASTM D-1500 

ASTM D-97 

ASTM D-2709 

ASTM D-93 

When delivered by tankers, samples are taken from the discharge 

valves (after draining some of the product to assure thl .;ediments not to 

enter the sample ) and the same tests are performed on the products except 

for octane number for gasoline and pour point for gas oil ( these tests are 

performed at the distribution centers near refineries). 
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6. VEHICLE PARC BY ENGINE TYPE; SIZE, AND EMISSION 

CONTROL SYSTEMS 

The total registered motor vehicles in Iran until March 1993 are 

approximately as follows: 

Type 

1. Various passenger cars 

2. Various vans 

3. Various buses and minibuses 

4. Various trucks of different sizes 
• 5. Matocycles ( 2 and 4-stroke ) 

Number 

- 2,210,000 

- 588,000 

- 126,000 

- 302,000 

- 1, 180,000 

* This is the registered and official number; the real number for motocycles is much 

higher. 

Although the majority of passenger cars are produced locally namely 

Paykan ( Hillman ) and Renault 5 , m~ny imported cars of different made 

are also in use. They are mostly German, Japanese, Italian, and most 

recently Korean. The average life of cars is high ( more than JO years ) and 

they are of older technologies which are also poorly maintained. As a result 

these cars are severely polluting the ambient air. 

Regarding diesel engines, most buses which are produced locally, are 

equipped with OM360 Mercedes-Benz engines, although some of them are 

also made by Volvo and other manufacturers. 

Recently there have been some research and development activities 

with pilot demonstration in order to convert diesel fueled buses to LPG and 

CNG, especially for city buses. There ure virtually no emission control 

systems installed on the engines although there have been some studies to 

use catalytic converters, carbon canisters, fuel treatment devices, etc. None 

have been implemented until now. 

I ill Ill 11 I I I II II I II II II 111111 11111 I I I lllllll I 1111 I 1111 I 1111 111 Ill 
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7. LEGISLATION 

I. Section 59 of the Constitution concerns environmental protection including 

air pollution conroL 

2. Act of 1973 on environmental protec~ion. 

3. Act of 1974 on air pollution in 5 sections and 38 articles. 

4. Resolutions of; he High Council for Environmental Protection (No. 104 

dated 1974 on standards for exhaust emissions from gasoline powered motor 

vehicles). 
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Al'PENl>IX 

FUELS SPECIFICATIONS 
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Table 1. Standard and typical annual average (1%1) specilicalions of regular gasoline 

. 
I' r111.ert y 

. 
Appearance 

-

Colour ( 1 kg/1000 m-' ) 

Specific gravity at 60/60"F 

Distillation: 

10% evaporated at (°C) 

50% evaporated at (°C) 

90% evaporated at (0 C) 

Final boiling point at (0 C) 

Residue ( % vol ) 

Loss (%vol) 

Sulphur, total ( wt % ) 

Copper strip corrosion 
(3 hr at sonq Class 

,___ 
Reid Vapor Pressure 

Seasonal (psQ: 

Mid Nov. - Mid March 

Mid March - Mid May 

Mid May - Mid Sept. 

Mid Sept - Mid Nov. 

Gum Existent ( mg/100 ml) 
-

Oxidation resistance at 1 oonc 
(Induction Period) 

-

Lead ( gm/ U.S. Gallons ) 

Research Octane number 
--

Mercaptan Content (ppm) 

• The latest i:,sues of the relevant test methods shall be used. 

I II II I I II I I II 1111111 111 I I I Ill 
II I I I I I II 1111111 11111 
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limitin~ I Typical I Test• 

\':tlucs Values 

I 
Method 

I 
I A~Tl\I 

Clear and bright 

light red 

To be reported 0.722 0.1298 

0.86 

65 max. 54 

115 max. 81 

180 max. 134.6 

205 max. 165.1 

2 ma'I(. 0.9 

To be reported 0.9 

0.1 max. 0.0211 D.1266 

No.1 No.1 0.130 

0.323 

10 max. 7.9 

9 max. 7.9 

8 max. 7.9 

9 max. 7.9 

4 max. 1.3 D.381 
------

480 min. > 700 0.525 

2.11 max. I 1.13 0.526 

87 min. 87.1 0.2699 

5 max. < 5 D.1219 

11111 I 1111 
II I II 111111 II I I I 1111 I II 
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Table 2. Standard and typical annual average (1993) specifications of super gasoline 

l'rnperty 

Appearance 

Colour ( 1 kg/1000 m3 ) 

Specific gravity at 60/60"F 

Distillation: 

10% evaporated at (°C) 

50% evaporated at (0 C) 

90% evaporated at (°C) 

Final boiling point at (°C} 

Residue ( % vol ) 

Loss (%vol) 

Sulphur, total ( wt % ) 
-

Copper strip corrosion 

(3 hr at 5D°C) Class 

Reid Vapor Pressure 

Seasonal (Psi): 

Mid Nov. - Mid March 

Mid March - Mid May 

Mid May - Mid Sept. 

Mid Sept - Mid Nov. 

Gum Existent ( mg/100 ml) 
··-

Oxidation resistance at 100°C 

(Induction Period) -
Lead ( gm/ U.S. Gallons ) 

Research Octane number 
-------- -

Me•rcaptan Content (ppm) 

* Thi~ latest issues of the relevant test methods shall be used. 

II II Ill I 11111 I 1111 I I 11 
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limiting Typical Test• 
Values Values Method 

MffM 

Clear and bright 

Light blue D.2392 

To be reported 0.7495 01298 

D.86 

45 max. 58.5 

115 max. 92.2 

180 max. 141.3 

205 max. 169.6 

3 max. 0.8 

To be reported 0.6 

0.1 max. 0.0219 0.1266 

No.1 No.1 D.130 

0.323 

10 max. 7 

9 max. 7 

8 max. 7 

9 max. I 7 

4 max. 2 0.381 

480 rnin. - - - 0.525 

2.11 max. 1.55 D.526 

95 min. 95.1 0.2699 

5 max. 3 0.1219 

Ill II 11111 11111 I 11111 I Ill 11111111 111111 I 
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-

Table 3. Standard and typical annual average {1993) specifications for gas oil (diesel fuel) 

l'ro1>erty 

Appearance 

Specific gravity at 60/60 °F 

Distillation: 

Vol.% evaporated at 150 (°C) 

Vol.% evaporated at 300 (°C) 

Vol.% evaporated at 357 (0 C) 

Final boiling point (°C) 

Colour 

Flash Point (°F) 

Sulphur, totai (wt%) 

Corrosion, 3hr at 100 ·c 

Kinematic Viscosity at 100 °F 

Cloud Point (°F) 

Seasonal: 

Mid March - Mid Aug. 

Pour Point (°F) 

Seasonal: 

Mid March - Mid Aug 

Carbon Residue (wt%) 

Ash (wt%) 

Water and sediment (Vol.%) 

Diesel index 

Cetane index 

111 11111111 111111111 

89 
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limilin~ 

\';alue.s 

0.820-0.860 

to be reported 

to be reported 

90 min 

385 max. 

3 max. 

125 min. 

1 max. 

No. 1 

2.0-5.5 

40 max. 

30 max. 

0.1 max. 

0.01 max. 

0.05 max. 
-

55 min 

50 niin 

1111 1111 I I I Ill 

Tn>kal Test• 

\':llues Method 

ASTM 

Clear and bright 

0.844 D.1298 

D.86 

' 
Nil 

52.3 

90.9 

382.6 

0.7 D.1500 

149.6 D.93 

0.82 D.129 

No. 1 D.130 

3.5 D.445 

D.2504 

23 

D.97 

24 

Nil D.189 

Nil D.482 

Nil D.2709 

57.9 IP 21 

56.4 0.976 

Ill I I I I I I I I 111111 111111 I 11111 I 11 111 I 11 Ill 



Table 4. Standard Specifications for LPG 

Property Specili1..-alion 

c2 hydrocarbon (Vol.%) Nil 

C3 hydrocarbon (Vol.%) 

Seasonal (Tehran refinery): 

Mid May - Mid Sept. 15-25 

Mid Sept - Mid Nov. 30-40 

Mid Nov. - Mid Jan 50-60 

Mid Jan. - Mid May 30-40 

c4 hydrocarbons (Vol.%) 

Seasonal ( :r ehran refinery ) : 

Mid May - Mid Sept. 85-75 

Mid Sept. - Mid Nov. 10-60 

Mid Nov. - Mid Jan. 50-40 

Mid Jan. - Mid May 70-60 

C5 hydrocarbons (Vol.%) 2 max. 

Hydrogen Sulphide Negative 

Mercaptan Sulphur, grain/100 Cu.ft 10 max • 
Odorizing Agent gram/m 

j 

12 

* The limit applies to the product before addition of odorizing agent(Ethyl mercaptan) 

I I 111111 I I I I 
I II Ill I II I I I I 111 11 I 111111 II 

Ill 11 I 

90 
14 

1111 I I II I Ill 11 I 11 11 1111 I 

I 
Test 

method(ASTl\1) 

D 2163 

D 2163 

D.2163 

D.2163 

D.2420 

IP.104(A) 

I I I I II II II 111 1111 I 



Table 5. Standard and typical specifications for 2-storke oils (Only limited data were available as shown below) 

Property 

._ 

Specific gravity at 60/60 °F 

Viscosity at 100 °F (est.) 

Viscosity index 

Flash Point (°C) 

Pour Point (°C) 

Sulfated ash (Y•!~) 

Water ( mg/kg ) 

Sulphur ( wt% ) 

Oistilation (Vol%) 

rec : at 320 °c 

Total base number (TBN) mg KOH/g 

II II 11111111 11 1111 
I II I I I I 11111 Ill 111111 111 1111 1111111 

91 

15 

limiting 

Values 

-

9-10.5 

100 min. 

-15 max. 

Report 

--

---

---

---

Ill I II 1111111 II 1111111 I 11 11 

I I 

Typical I Test• 

Values 

I 
Method 

ASTM 

0.879 0.1298 

-- 0.445 

-- 0.2270 

205 D.92 

- 0.97 

0,15 0.874 

-- ---

--- ---

--- ---
0.7 ---

I Ill I Ill II II 11111 II 1111111 II I Ill 11111111 Ill II 



Automotive Fuel Quality Standards and Their 
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in the Republic of KOREA 
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I. Intr00uction 
As the Asia-Pacific region including Republic of lo.ORE~ has probably the most rapid aut0110ti\'e grouth. 

fule consuaption has increased continuously. As a result. countries of this region have encountered 

severe air pollution problems or are projecting that this will occur in the nearest future. 

Recently. in the view of Green Movement in the all of the world. it needs especially go\'erment pol icy 

in this region for pollution reduction. In addition. to solve this problem, it is essential to co-operate 

among countries of this region in the field of automotive emission control and to introduce common standar 

of fuels and lubricants. The goverment of Hepubl ic of KOREA has estabi I ished the projects of short and 

long terms for reduction of air pollution. 

The projects are same as follows ; 

1st, The improvements of the quality levels of petroleum products including fuels, and supply of low 

pollution fuels and light spilits. 

2nd. The construction and investment of facilities for hydrocracking of heavy spilits and desulfurizatior 

3rd. The R&D plans of automotive industry for air pollution reduction. 

Il. Trends in the Quality Levels and Fuel Consumption in KOREA 

Il -1 . Fue 1 Consumpt i on 

In KOREA, the fuel consumption has been increased every year with the most rapid automotive growth. 

(Table I and 2). Of these, diesel fuel consumption has increased. which caused by in.:reasing of niesel 

automobiles compared with last year (Table 3). By the reasons, air pollution can be increased. 



I[-2. Fuel Quality Standards 

Korea goveraent have enforced the supply of low pollution fuels. which is unleaded gasoline and 

supply rate of low sulfur diesel fuel and low sulfur Bunker-Coil : 85.~ ~ 87.~. 73.~ ~ 73.~. 

respectively from Isl Jan. 1993 (Table 4).The ministry of environment has registrated the conservation 

law of air environments separatly except KOREAN Standard and the Petroleum B~siness Law. and enforced 

after 1st Jan. '93(Table 5). The conservation law of air environments (N0.86 and t<.'0.69) is shown by 

table 6 and 7. The korean goverment (the ministry of trade, industry, and resource.and the ministry of 

environments) has tried ttie reduction of air pollution by the improvellle"lts of quality levels of fuels. 

l The Cmstruction and Investment in the Hydrocracking of Heavy Fraction and fusulfurization Facility 

Recently, the gasoline quality controls for the air pollution reduction has progressed continuously. 

The refinery companies have constructed the cracking facility of heavy fraction (FCC unit) after 1993. 

and as a result, it reduced thP. pollutions such as aromatic compounds and benzene. However the disel 

fuel has been greatly interested in the environmental policy and quality controls because of the low 

price and the lots of demand. Therefore, the goverments has enforced the reduction of sulfur content 

included in the automotive disel fuel and bunker-Coil. According to this policy. refinery companies 

will construct con~inuously the desulfurization facilities (Table 8 - 9). 

N. Investment Plan in the Automotive Field for the Pollution Reducing 

In KOREA, the abo··e mentioned, the quality controls of the automotive fuels for the pollution reduction 

in the automotive fi~ld is progressing. The investment plans are shown by Table 10. 
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V. Conclusions 

-Because of the effect on the automotive emission. I ightening of the hea\'y fractions and desul furization 

of fuel oi Is •i 11 be progressed. Therefore the refinery companies have to invest for the construction 

of the faci Ii ties for the hydrocracking of heavy fractions and desulfurizat ion of the high sulfur fuels. 

In the automotive industry, t:ie R6:D plans for the air pollution reduction have to be pr-ogressed. And also 

the goverEnt has to establish the policy for the quality controls of the aut'l90tive fuels, and the cons-

ervation of the air envirorments froe automotive emission. lberfore, the govenent takes the strong and 

continuous pol icy for al I pollution redution. 
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Table 1 Petroleum Consumption Distribution ( '92) 

(unit . thousand BBL) 

rc•~s~i=-T - -- - -~1~.;:~spor:H~ & C- - Poser r.e=-i6as-i>~-=--; ------ ---!PrOPor-• 
1 lndust:-y, i . Etc . . Total i 1 

~ication I itation --~_!"Cial_l ______ :~_-=-a_tion t<><fucing ! :t!on(~)j 

r-- . I 885.0:J3.418.8i 344.0· 586.61 I.Oi 12.5i 35.247.9i 6.9 ;, 
U<C>Ol 1ne: ' ' 1 

_________ ; -~~~ill_ (24.2) l_ __ (48._!l~_J2.6): . ; (24.1); -- _J 
v. I 5. 100. 3 i 236. 4; 28. 363. 2. 540. 0; 5. 4 I 4. 3 ! 34. 249. 4 i ! 
"erosene 1 : · . ~ ; • 6 7 

oi..;.1r ~2.~~~ ! b~ i36:s f 28'. !i=/h · •. ~ii: fr •. -00s. a+ --48. o 1i21'. !~! 1
1
- -- ~-JI 

' I I i : 24.8 
~·- --l-- ~~:!) _ ~~_.3_> l J~-_1_)_~ -~-2:0> i oo~:_?Ll ___ --l _<_~~-_2> _ ---~ 

I, 718.5 744.61 129.2! 29.01 0.6! --- I~ 2.622.0 
B-A oi I 1 I 1 . 0. 5 

(-1.3) (23.5)1 c20.2>1 I <-30.9) -b (6.I>_,. _____ _ 

1
1,191.6 238.21 277.6, 47.5! 5.6 --- 1,760.4 

8-B oi I , I . 0 3 
f_<-3.8) (-2.7) I {-6.8) i I <-43.8) i <-3.6) . I 

--:--167. 560. 6 II, 108. 2 J 11. 630. 6 I I. 995. 6 f47, 809.15 0.11140.104. 3 _
2 
___ -, 

8-C 01 I I . . 7 2 
__ _ ___ i _(!~:61_~(21.Bq ____ (_~~-~~-~--(-l:_OJJ __ (2~_:~}_ _ ____ t- _ _!_!_4:_=!_>,

1 

____ ·---1 
I --- 8 479 I ; --- ; 6 8 11 

--- 1 --- 8 486 0 

!-~~~ --i----t c2•.~> ! _ _l _____ · ___ l_ ___ ---~----~-~!:.~ 1 ~-~; 
! JP-

4 
! --- ! 2.8! --- ; 2,919.7'. --- I --- : 2,922.4! O 

6
1 

~--- --~----~~1 cs9.8> ! ______ ~ ~-13.~i _ __t_ : <-13.o> l-----~-1 

~ 1
197, 157. 8 - - - I - - - ' - - - - - - i - - - . 97. 157. 8 i I 

phtha : : ; J 8 9 : ! (47.9) ! (47.9)[ . ; 
r-----:------r . .. 
1So

1 
: 349.4 i --- : --- --- --- · --- 349.4: 1 

F
. \·cnts ~ 1 ; ! , 0. I ' 

_ i (-3.3)1 i ~ I , (-3.3)~ ----, 

E~i :'.:~'.:jl2'.~~~i 24;~::'.!i 3:::! ::~ j;~~~ ! ~:'.~~~I 63.9 ~ 
ane I 1 • 1 , , 6 1 

--t' i!~0.2)+--_i~!!_: _{-6.~_): --- --~-------~-J.4.5); (35.7)\ -~1 
9, 971. 11 --- i --- : --- • --- ! I 9, 971. 7 ! 

Aspha I t I , , · · . 1 1. 9 I ( 42. _I) I -. - I - l : : i ( 42. 1 ) I - l 
T 1 21s,312 132.191, 94.237.1111.039.6 1 51.827.5'.6.650.2 !514.224.0

1
1100.0 

otal I 1 1 · 
-- (28. 0) (14. 8) I (2~. 8): (-4. 7): (25. l): (41. 6) ; (22. 2) I I 

~~~-o-~-:-;---+I 42. s [ 25.r 18. 3 : 2. I ! 10. I I 1.3 l _100. ol 1 
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Table 2 Petroleum Consumption Distribution during Jan.- \ov. 1993 

(unit : thous. BBL) 
. - --- . - - . . - . .. -

IClassi- ! rrranspor iHome & C-; IPower Ge- !Gas Pr- i iPropor-
1 ilndustry ; : , Etc '. 1 Total 1 
•fication l 1tation iomercial ; 1neration .educing: ition('5). 
~----·-··---- - ---------+-- -··-----·-· --- - --·--· --· ---~------- . · faso ! 894! 36.342i 365 sn: --- , 1 1 38.1191 , 

I ine, : ; : 1 : 7. 6 ~ 
; (9. 9) i (19. 8) i (16. 0) i (-4. 8); (19.1) i i-·-- - -i -4:s2Br-----2ili 29-.-002: --- -611~ 6--~ ·: - 34:4431 - ·-· 

!Kerosene 1 I ! i i ' i i 6 9 : 
I ; (3.1}; (51.4) I (26.2) i (56.4) I . ; (23.2)' . I 

lm~ir--j-21-.534J--66~3481- -26.-735JI,-- 4.-525! l.-9JOl 21 i -121.-100! 1 

I I l ( . I ) I 24. 3 ' 
~_!_ __ i __ (-3.1~f1 02.1> .--- <9.3)~--- ~:!>_f1_J_~~1._~lt<..=;!f>.4 ____ .!~:_?~- __ I 
le-A oil! 1.468 ~¥.!t ~l:~i 65. --- : --- 2.458, o.sl 
~---- _ -1_5-s.~~_J21.7) ----~~--~1~}-----~ !!_!1

1
1 ______ 

1 I I I • 017 I 217 224 I 89 I 3 ' - - - I 1 • 550 
1 8-8 oi I ' , 1 . I 0. 3 
L_ ___ ----~- _(_-4.~!j __ ~2.6) ___ _(_=-6_:_0JL<ll6.I)J ______ +-----11 _ __!_:0.91j_ _ --- I 
I . I 62,9581 12,796 I0,0621 2.5061 42,1001 --- 130,4121 I 
I 8-C 01 l : . I ' ' 26 1 . 

1

1------ _ -; __ <~~~->+ _<r,~ J ___ ~ ~~~1~1;. _w~~! j _f-~~~!; ___ ~--- ~~~~j~- · ! 
JA-1 : ! I ' I ' : : l. 9 : 

I : ! (21. O) I : (-35. 7) I : ! (20. 9) ! ; r---- -- ---"7 - --- - --r---- -t- -- ----- ~ --- ----1- -----~ -- ·-------+------· --- ~- - - -: 
! JP-

4 
: --- !' 3 I --- : 2.4421 --- ! --- I 2,444! 

0 5 
j 

I ! ; < -8. 5 > i : : < -8. 5 > : · I !----- ~- -· ---+-. ---i -------~-----+-- ______ _,!_ --- ----+-------t--- i 
I , 97 0 914 i 5 , 97 0 918 I 

9 
' 

Naphtha : ; i i 1 . 6 ; 
I : 01.3)' 1 : 01.3): ' r--- · --: --31or--~-----~---___ i---- -- : ----~--- 3701 ----· -; 
Solvents' ' 1 i 0. 1 : 

: (15. 0) I I (15. 0): ! 

: 3. 474 I 231 I 23, 429 I 28 I I 34, 412 I l 
Propane : ( 3 I ) I ( 6 9) I ( 8 0) 1' ; I I 6. 9 ! 

_____ L_ __ .4~L___Q~-L--.:-4-- . --~--- 01.s> ~ _______ ; 

I i 5,394; 12.7391 16i --- I 1
1
' 7.3311' 18,1651 

3 6 
:, 

Butane · 1 ~ I ! · L __ j o.su__ (9.4) !_0.6l_ ___ i i <34.s;: <6.9) I ~ 
I ' ' I I I 8 323; --- --- I --- --- I --- I 8 3231 ; 

Aspha I t ; ' j ! \ ' i 1. 1 ; 
I (-7.9) I I \ I (-7.9) I : 

>----- ---
1-207 .. 870 ... 

1

1-.-39-:-0041- 89. 942~ 10. 84i - -44_ 040, 7:36ir499.119 t-100. ci ; 
~-~~~'-~- J5_._!l -~l~._31_ __ (12.5) i!!-~{-~-6_:~~L_(_33.8) __ J~.9)_1_ - 1 
Proport 1 I I 1 

on{%) ; 41.6! _ 27.9 18-~_0 1 2.21 8.8.! l.~ 1 100.0
1 

_ ! 
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Table 3 Automotive Distribution 
(uni t : thousands) 

r--- - -- ------ - - -,---- --- -- - -,--- -- -, --- -- -~- -- . -- --,----;---------
' . l '89-92 

I classification i 1988 l 1989 j 1990 i 1991 l 1992 i increasing 
I I ; I ! ' 
~-- --~-- --- --l- L ____ -~ ---- --~-------~- r~~~-<~>_ t 

I I. ll8 I I, 559 I 2. 075 I 2. 728 i 3, 461 l 32. 6 i Passenger Car 
~---------

Bus 

Truck and 

Specialty Car 

Total 

I II I I fflll I 11 111 111 111 111 

l l ----- -i-- I -- l : I 
I 250 323 384 I 428 ! 484 ! 16.8 I 
l- --------1---j------:-r---l 
I 658 778 936 I I , 092 ! I, 286 ! 18. 2 I 
I 
I 2.035 
i 

2,660 3,395 4,248 
I 

5,231 I 
i 

26.6 
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label 4 Recent Trerds in the Supply of Los Pollution fuels 

Classification 1992 Jan-Nov. 1992 Jan-Mv, 1~3 

Diesi fuel (~) 127.4 113. 5 121. 1 
Los Sul fur [ 0.4" [ l~.3 [ 97.1 [ i>.3 

0.2" - 105.4 

1...0'6 Sul fur oi I Proportion (•) 85.7 85.6 87.3 

B - c Oil (~) 140.1 125.3 130.4 
Los Sul fur E .. ~. 

E 
90.'l 

E 
80.8 

E 
77.8 

1.0" - - 5.9 
0.3" 12.7 11.0 12.3 

Los Sulfur oil Proportioo (•) 73.3 73.3 73.6 

Gasoilne (~) 35.2 32.0 38.l 
t.nleaded 29.8 26.7 37.8 

lklleaded proportion (•) 84.6 83.4 99.2 
i 

Table 5 Aut'*>tive fuel Standards 

Fuel oi I's Standard Item before "92.12. 31. '93.1.l-"95.12.31 '96.1.1 -

Aro.at ic c:o.pcxmd Content 
(vol. •). Max. - 55 50 

Gasoline Benzene Content(vol. •). Max. - 6 5 
Lead Content( gt I). Max. 0.3 0.013 0.013 

Phosp,orus Content(g/1 ). Max. 0.0013 0.0013 0.0013 
Oxygen Content(wt.•). Min. - 0.5 1.0 

Diesel Fuel Sul fur Contdlt(wt.•). Max. 0.4 0.2 0.1 
}()if Carbon Resiciae(wt.•).Max. 0.20 0.15 0.15 
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Table 6 The Consen;ation la• of Air Eiwirorwents, M.69 

Exhaust Elli SS ion C.arbon monoxide Emission Smoke. 

Used fuels Kind of cars Classification (CD). max hydrocarbon. max EX 

~ Marufac:tured Cars 4.5" 1. 200 PP1 -
C'Jasol ine Car befor 31. Dec.1989 . 

Gas ·-

Alcohol Maruf ac:tured Cars 1.2. 220 ppm -
after 1.Jan.1988 (gasoline. and al -

cohol autcm>tive) 

400ppm 

(gas automtive) 

Li gflt Auta.l Total C.5 • I.200 ppm -
-tive, ligflt 

and Heavy 
Trucks 

Diesel 1~ Manafactured Cars - - 40 " 
Fuel Car. Light befor 31. Oec.1995 

and Heavy 
Trucks Maoof CK tured Cars - - 35. 

after l. Jan.1996 

Table 7 The Regulation Emission of the Diesel Automotive in KORF.A 

Classification Tera m oc ~ PM Test 

of Aut0110tive Std. 

'96.1.1- '99. 12. 31 2.11 g/b 0.25 glb 0.62 g/kll 0.08 g/b 

Passenger 

2000. l. l- t t .. ! 0.05 glb 

FTP - 75 

'96.1.1- '99.12.31 6.21 g/b 0.50 gtka 1. 43 g/kll 0.16 glb 

Smal I Cars 

2000.1.1- 2.11 glb 0.25 glb 0.75 gtb 0.12 glka 

"96. I. I- "99. 12. 31 4.9 g/kwh 1.2 g/kwh 11.0 g/kwh 0.9 g/kwh 

Heavy D - 13 

2000. l. I f t 6.0 g1km 0.1 g/kwh 
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Table 8 Construction and l~tment Plans for Cracking and Desul furizing Faci Ii ties of Petroleum 

Heavy Fraction 

Classific Refine Refining Faci Ii ties (thousand BPSD) Enlargement Plan 

at ion ~ 
Present &llargaent Total lm.'1!St Peniiss- Colpleti 

faci Ii ties Plan Amounts ion date oo date 

bi II ion 

lS s 

y~ [ Cracki~ : 30 [ Cracking : 40 [ Cracking : 70 
Desulfur- Desulfur- Desulfur- 9.3 '92.12.7 '96.12 

ization : 30 iution : 20 iution : 50 

Honam [ Cracking : 70 [ Cracking : 70 '95.1 

Cracki~ - Desulfur- Desulfur- 13 '89. 8.5 [.96.10 

and Desul iution : SO ization : 50 

furizati- K)IW18in [ Cracking : 40 [ Cracking : 40 
on faci 1 i - Desulfur- Desulfur- 11.2 '87.6.12 ['96.12 
ties of ization : 30 izatioo : 30 '97.12 

Hea"'Y Ssang [ Craddng: 60 [ Cracking : 60 
Fractioo ~ - Desulfur- Desulfur- 11.5 89.12.11 '95. 6 

iution : 25 i:zatioo : 25 

•iyundai - Cradcing : 34 - - Cradc: j ng : 34 - - -

Total : 94 Total : 335 Total ; 429 

Total [ Cracking : 64 [ Cradcing: 190 [ Cracking: 254 45.0 
Desul fur- Desulfur- Desulfu--

ization : 30 ization: 125 ization: 155 

Table 9 Tnn:ls in The Supply of The Low Sul fur fuel oils 

(lni t Thousand BIO) 

Classification '83 '85 '86 '89 '90 '91 '92 

Low Sul fur Total Prodictioo 42. 7 92. l 134.4 186.4 218.4 250.6 299.3 

Diesel fuel Supply (") 34.8 62.8 75.0 81.8 81.8 83. l 85.7 

Low Sulfur Total Prodiction 79.0 93.3 96. 7 154.3 190.4 228.<J 280.4 

8-C Oil Supply (•) 32.7 47.3 59.3 64.6 66.5 f.8.1 73.0 

Unleaded Total Production - - • 0.8 22.9 41.1 59.2 81. 7 

Gasoline SuwlY (") . - • 3.0 45.7 63.3 75.2 84.6 

Remark •During '87.7 - '87.J2 
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Table IO Investment Plans in the Autoeoth:e Industry for Po'1ution Reduction 

R&D Plan for Next Generation Automoti,;e (Isl :ypar : Oct. 1992 - Sep. 1993) 

R • D ltE!ll Institute Budget Joint Company 

- ----·---·· -- ·- ----
Low CM1 Engine Dae-.oo Moters co 2,200(Mi I. W) Changwon uchinery 

Pollution Super Sllal 1 &.gine Hymdai Moters co ( Gc\"~'f'f•ent: • cheaiC'tl co 

Basic Technology Kia Moters co 950(Mi I. W) Daewoo • 2 

KI MM 

Battery Korea Electrical 2. 390(Mi I. W) Hyundai • 7 

Electrical Institute (~t: Manda Mech. • 5 

Car Moter. Control Korea Spare Parts 140(Mi I. W) Daewoo & 3 

system of Automotive 
Institute 
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I. Petroleum Consumption Distribution 

l-1 IIXEx of Petroleum C,cmmptioo vs. G\P (1985' - 1992') 
Year "85 "86 ·5; "88 "89 ·90 ·91 ·92 

lrdex 

Petroleum 2.42 2.27 2.11 2.24 2.40 2.73 3.00 3.55 
~tion p (100) (94) (87) (93) (99) l (113) 024) 047) 

Remark : (100) basis of 1985" 

1-2 Petrolaa ~tioo 1i th Use Distrirutim ( 19'Jl' - 1993') 
e Petroleum C'.onsullption with Use Distribution cliri~ 1992' 

(Uni t : thousand BBL) 

Classification Incl.is try Transeo- Home and ETC Power (je I Gas Maru- Total Proportion(") 
rtat100 ~rical neratian facturi~ 

Gasoline 885.0 33.418.8 344.0 586.6 1.0 12.5 35.247.9 6.9 
(31. 4) (24.2) (48.8) (2.6) (24. I) 

Kerosene 5,100.3 236.4 28,363.2 540.0 5.4 4.3 34,249.4 6.7 
(7.3) (40.7) (1.9) (33.8) 

lliesel 24.822.9 65.136.6 28. 547.1 4.873.1 4,005.3 48.0 127433.6 24.8 
(4.1) (9.3) (23. 1) (-2.0) (101. 7) (12. 2) 

B - A Oi I 1. 718. 5 744.6 129.2 29.0 0.6 - 2.622.0 0.5 
(-1.3) (23. 5) (20. 2) (-30. 9) (6.1) 

B - B Oil I, 191. 6 238.2 277.6 47.5 5.6 - I. 760.4 0.3 
(-3.8) (-2. 7) (-6. 8) (-43.8) (-3.6) 

B - C Oil 67,560.6 11.108. 2 11.630.6 I. 995.6 47809.15 0.1 140104.3 27.2 
(10.6) (21.8) (6.6) (-1.0) (-30. 9) (14.3) 

J A - I - 8,479.1 - 6.8 - - 8,486.0 1. 7 
(24.8) ( 24. 7) 

J p - 4 - lli108)2 - 2,919.7 - - · ~:W.o1 0.6 
( I. 8 (-13.0) 

Naphtha 97,157.8 - - - - - 97157.8 18.9 
(47.9) (47.9) 

Solvent 349.4 - - - - - 349.4 0.1 
(-3.3) (-3.3) 

Propane 3. 761. 2 107. 7 24,927.9 31.8 - 6,462.3 35,291.0 6.9 
(66.1) (17. 6) (II.I) ( 41. 4) (20.0) 

Bu tan 5,853.1 12.723)5 17.4 9.4 - 23.0 IS~26\4 3.6 
(190. 2) (9.4 (-6.1) (4.5) ( • 7 I 

Asphalt 9, 971. 7 
(42.1) 

- - - - - 9, 971. 7 I. 9 
( 42.1) 

Total 218,372 132.197 94,237.1 11.039.6 51.827.5 6,650.2 514.224 100.0 
(28.0) (14.8) (21. 8) (-4. 7) (25. I) ( 41. 6) (22.2) 

Proportion (") 42.5 25.7 18.3 2.1 10. 1 I. 3 100.0 
- - -·--· = - - -- ==-=- - ·-== 

Remark : ( ) Consumption increasing ratio against last year 
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e Petroleum Consumption .,ith Use Distribution wring 1993' !Jan. - \o\·. J 

(l n i t : thousand BBL) 

Classification lnclJstry Transpo- &me and ETC Power Ge Gas~- Total Proportion 
rtation ~ical neration facturi~ (•) 

Gasoline 894 36.342 365 511 - 7 38.119 7.6 
(9.9) (19.8) (16.0) ( -4. 8) 09.1) 

Kerosene 4.5?.8 234 29.002 671 6 - 34,443 6.9 
(3.1) (26. 2) (56. 4) (23.2) 

Diesel 21.534 66.348 26.735 4.525 1.m 27.0 121.100 24.3 
(-3.1) (12. 7) (9.3) (6.4) (-47.1) (-36. 4) (6.7) 

8 - A Oi I 1.466 ~ 118 65 - - 2.458 0.5 
(-5.6) (21. 7) (6.1) (173) (4.4) 

B - B Oil 1,017 217 224 89 3 - 1,550 0.3 
(-4. 7) (2.6) (-6.0) (116.1) (-0. 9) 

8 - c Oil 62,958 12.796 10,062 2,506 42,100 - 13>,412 26.1 
(4.0) (29.6) (I. 2) (47.9) (-2.7) (4.1) 

J A - 1 - 3,330 - 4 - - 9,340 1.9 
(21. O) (-35.7) (20. 9) 

J p - 4 - 3 - 2.442 - - 2,444 0.5 
( -8. 5) (-8.5) 

Naphtha 97,914 5 - - - - 97.918 19.6 
01. 3) (11.3) 

Solvent 370 - - - - - 370 0.1 
05.0) (15.0) 

Propane 3,47.f 231 23.429 28 - 7,311 34,472 6.9 
(3.4) 02.8) (6. 9) (8.0) (34.8) (11.8) 

Bu tan 5.394 12. 739 16 - - 15 18.165 3.6 
(1. 8) (9. 4) (0.6) (-33.8) (6. 9) 

Asphalt 8,323 - - - - - 8,323 1. 7 
(-7.9) (-7.9) 

Total 207,870 139. 064 89.942 10.842 44,040 7,361 499.119 100.0 
(5.7) (16. 3) (12. 5) (IL 9) (-6.2) (33. 8) (8. 9) 

-
Proportion (") 41.6 27.9 18.0 2.2 8.8 1.5 100.0 
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1-3 Petrolrun f.m5umption Distrilxltion (1992' - 1993') 

·92 ·93 (Jan. - \ov. ) 

r.auses for comsumpt ion 

Petroleum Products Comsumpt ion Comsumpt ion Prodlcts Collsumpt ion inc:reasi!"g rate 

(MBBL) i nc:reas i ng i nc:reas i ng (MBBL) i nc:reas i ng 

rate for rate (") rate (") 

year (") (Jan-~v) 

Total 514.2 22.2 21.0 499.1 8.9 

Gasoline 35.2 24.1 22.7 38.1 19.1 Increasing of automotive 

Kerosene 34.3 33.8 34.3 34.4 23.2 Replaceaent of coal 

Diesel 127.4 12.2 11.3 121.1 6. 7 Reduction of power gener-

ationand slack market 

B - C Oil 140.1 14.3 13.2 130.4 4.1 Reduction of power gener 

ation and slack market 

J A - l 8.5 24.7 24.6 9.3 20.9 Increasing of airlines 

running ti mes 

Naifltha 97.2 47.9 49.0 97.9 11.3 

L p G 53.9 25.0 25.5 53.6 12.2 

Asiilal t 10.0 42.l 45.7 8.3 - 7.9 

Etc 7.6 - 52 -27.9 6.8 - 1. 3 
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1-4 Use Distrirutioo of Petrolam Ummptioo I '1992 - '1993) 

(ooit : M BBL) 

Classification '92 Pro<b:ts (s) Jan - Mv (s) Jan - ~ (") 

'92 Products • 93 P:-ocb: ts 

Total 514.2 22.2 458.3 21.0 499.1 8.9 

Industry 218.4 28.0 196.6 28.9 207.9 5.7 

Transportation 132.2 14.8 119.6 14.4 139.1 16.3 

HoE and ~icial 94.2 21.8 80.0 21.5 89.9 12.5 

etc. 11.0 -4.7 9.7 -28.6 10.8 11.9 

Power Generation 51.8 25.1 47.0 22.4 44.0 -6.2 

Gas Manufacturing 6.6 41.6 5.5 40.6 7.4 33.8 

1-5 Tran5JXlrtatioo Distrirutioo of Petroleum Qmumptioo (1992' - 1993') 

Total 

'1992 14.8 

Jan. -Nov. 1992 14.4 

Jan.-Nov. 1993 16.3 

Ill Ill 1111111 I 1111 II II 1111 I 

(Consumption increasing rate (s)) 

~-highway 

Off-highway 
Airlines Ships Railroads 

14.0 24.4 17.2 1. 7 

13.9 24.3 14.7 0.3 

14.1 20.8 30.7 6.0 
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JI. Specifications for Automotive Fuels 

ll-1 Sp.ti ficatioo for Autes>tive Ga.5olire (ts) 
I 

Grades 
1 2 3 

Items 

Octane Research method.ain 95 91 88 

~r 

Motor method. ain 87 83 80 

l°"' Evaporated. ll3X 70 70 70 

Distillation ~Evaporated, EX 125 125 125 
Temperature 

(t:) 9°"' Evaporated, 11BX 190 190 190 

End Point, EX 225 225 225 

Residue(vol "). max 2.0 2.0 2.0 

later and SediEnt(vol "). max 0.01 0.01 0.01 

Copper Corrosion, max 1 1 1 

Vapor Pressure 0.45 - 0.85 0.45 - 0.85 0.45 - 0.85 

Oxidation Stability (ain).•in 480 480 480 

Cium Existent(mg/lOOml ), ll8X 5.0 5.0 5.0 

Sulfur (wt "). max 0.10 0.10 0.10 

Colour Colouring Colouring Colouring 

Lead Cootent(gll ). max 0.3 0.3 0.3 

Phosphorus content(g/I). mx - - -

Remarks : I. Octane number is tested by either research method or mtor method. 

2. Max of vapor pressure in the cold regions is defined as 0. 98. 
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4 

91 

83 

70 

125 

190 

225 

2.0 

0.01 

I 

0.45 - 0.85 

480 

5.0 

0.10 

Yet low 

0.0013 

0.0013 
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Il-2 Uirrmt ~I ities for m.tic Aukslti\'e falsolirE (Aug. l!m') 

Clssification 

Octane f\:JS>er 91 - 95 

JO " Evaporated 53 - 60 

Oisti I latim 50" Evaporated 71 - 110 

Temperature{'C) 

90" Evaporated 140 - 158 

Fsd Point 167 - 209 

Residue ( ''Ol ") 1.0 

Tetra Ethyl Le.ad Content (al/I) 0.10 - 0.20 

Lead Content (gt I) 0.001 

PhosJb:>rus Qxltent (g/ I ) 0.0001 - 0.0002 

<:oapos i ti on Aromatic c.o.pds 24.5 - 47.2 
Analysis 

Benzene 2.2 - 5.8 
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.. --------------------------------------~~~~~~~~~~~~- -

Il-3. ~ific:atim for Diesel Fuel Oil HS) 

Classification Auta.>t i "-e 

(1) 
! 

Boiler 

\()_ 2 ! \O_ 3 

~-I 

I l tellS s ' s I s l 
I 

Flash Point ("C). •in 40 40 40 40 

I 

Pour Point ("C). llilX - 25 0 - 10 
I 

0 - 10 0 I - 10 

10 "' Cartt11 Res:ciJe("') 0.15 0.20 I 0.20 0_35 

• EX 

Ash("'). llaX 0.01 0.02 0_02 0.05 

Distillation Tamp ('t:) 330 360 3fiO 388 
~ Evaporated. max 

Kinematic Viscosity 1.4 - 1.5 2.0 - 5.8 2.0 - 5.8 2.0 - 10.0 

(cSt. 'SI. 8 "C) 
I 

Sul fur Content (•"") 0.2 0.2 
I 

1.0 0.2 

• ll8X (2) 

f.opper Corrosion 1 1 I 1 

ooo·c. 3h). max 

Cetane Coefficient,min(3) 45 45 45 -

Colour - - - Color 

Remarks : 1. Kind (l) S; ~ Using, f; linter Using. 

I I 1111 I 1111111111 

2. Sul fur Content (2); Diesel fuel contained low sulfur content is determined by the 

Conservation law of Air Environments 
3. Cetane Coefficient (3); Cetane Coefficient is same as the Cetane Nulli>er 

4. Kind (I); Disel fuel for boiler can not use for automotive. 
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I I II I 1111111 

:m:. Trends of the Legal Regulation for the 
Automotive Fuels in KOREA 

1-1. Rocmt Trm in tre Suwly of I.DI Pollutim Fuels 

0 The over al I supply of unleaded gasolines for automtive free Jan. ·93 

0 The sulfur contents of diesel fuel and B - C oil are 0. ~ and I. °'5 from Jan. '93 

Classi ficatioo 1992 Jan. -Nov. 1992 Jan. -Nm;. 1993 

Diesel fuel (M BBL) 127.4 113.5 121.1 

Low Sulfur [ 0.4" [ l~.3 [ 97. l [ 0.3 
0.2"' - 105. 4 

Low Sul fur Proportion (•) 85.7 85.6 87.3 

8 - c Oil (M 881..) 140.1 125.3 130.4 

lair Sul fur E 1.6. 

E 
90.0 

E 
80.8 

E 
77.8 

1.0 " - - 5.9 
0.3" 12.7 11.0 12.3 

lair Sul fur Prop>rtion (") 73.3 73.3 73.6 

f.asoi lne (M BBL) 35.Z 32.0 38.1 

th leaded 29.8 26.7 37.8 

l.h I eaded Proportion ( ") 84.6 83.4 99.2 

1-2. PrcWctioo Starmrck of Autm>tive Casoline 

(~ coorervatioo lat of air enviraElts, t«>.86 I The ministry of envinnmt) 
--

Application Terms 2. Feb. 1991 - I. Jan. 1993 - From I. Jan. 1996 
Standard I tems 31. Dec. 1992 31. Dec. 1995 

Ara11atic Compound f.ontent - 55 55 

(Vol. •), EX 

·- -----·----------
Benzene c:ontent (Vol. "). mx - 6 5 

Lead f.ontent ( g/ I ) • max - 0.013 0.013 

PhosJilorus Cootent (g/I). max 0.0013 0.0013 0.0013 
-· ·-

Oxygen Content (wt. •). min - u.5 0.5 

112 

I II II 11 1111111 I II I 111 11111111 I/ I ' 
1111111 II Ill II I 11 ill 1111 II I I 

======~~------------~=~..:,,,:11111~'~"~' '~''':"~Ill 11~' ~1111 ~I ~. 
I 111111I1 11111 I I I II iii 111 II Ill 



1-3. Permissible ~t Eaissioo Starmrds of Rumi~ Aut(ll)tives 

(The cm.senatioo la1 of air mt.·ircmnts, \0. 69) 

Exhaust F•ission Carbon monoxide I l::aission Smoke. 
Used fuels Kind of cars Classification (CD). sax ' hydrocarbon. max max 

r-

Passenger Maralfactured Cars 4.S•_J 1. 200 ppm -
Gasoline Car befor 31. Dec.1989 

Gas 

Alcohol Marufactured Cars I. 2 " 220 nm -

after 1.Jan.1988 (gasoline. and al-

cohol autc.otive) 

400 nm 
I (gas aut01K>tive) 

Light Autos> Total 4.1\" 1.200 PPB -
-tive. Light 

and Heavy 

Trucks 

·-
Diesel Pas~er Marufactured Cars - - 40 " 
Fuel Car, Light befor 31. Dec.1995 I 

and Heavy ...._ 

7rucks Maoof actured Cars - - 35 % 

after I. Jan.1996 

1i3 

I Ill I 1111 11 I I 11111 11 I 11111 11111111 11 1111 1111 I I 11 I 111 I I I I I 11 I II Ill I Ill 11 111 1111 1111 II 111 II 11 11 I 11 1111 I I 11 I I I I 11111 Ill Ill I 111 11 111 



lV. Construction and Investment Plans for Cracking 
and Desulfurizing 
Fraction 

Facilities of Petroleum Heavy 

Classific Refine Refining Faci Ii ties (thousand BPSO) Enlargement Plan 

at ion O:impany -
Present Enlargement fatal Invest Peniss- c.o.pleti 

Faci Ii ties Plan Asxr.ts ion date on date 

Yukong [ Cracking : 30 [ Cracking : 40 [ Cracking : 70 

Desulfur- Desulfur- Desulfur- 7,500 '9Z.IZ. 7 '96.12 

ization : 30 ization : 2Ci ization : 50 

Honam [Cracking : 70 [ Cracki~ : 70 '95.1 

Cracking - Desulfur- Desulfor- 10,400 '89. 8.5 [.96.10 

aBi Desul ization : 50 ization ; 50 

furizati- Kyungin [Cracking : 40 [Cracking : 40 
on Facili 9,000 '87.6.12 '96.12 - Desulfur- Desulfur-

[.97.12 ties of ization : 30 iution : 30 

Heavy ~ [Cracking : 00 [ Crack i "« : fiO 
Fraction young - Desul fu;-- Desulfur- 9.280 89.12.11 '95. 6 

ization : 25 i:z.ation : 25 

Hywldai - Cracking : 34 - - Cracking : 34 - - -

Tot;tl : 94 Total : 335 Total : 429 
Total [Cracking : 64 [ Cracking: 190 [ Cracking: 254 36.180 

Desulfur- Desul fur- Desulfur-

ization : 30 ization: 125 ization: 155 

(SlJA>ly Prqx>rtioo of Li~t Fractioo ard I.ow &ilfur B - Coils) 
-

Years Light fraction proportion (Yll) Low sulfur B - C oi I proportion (•) 

'89 67.1 64.6 
'90 68.1 66.5 
'91 68.5 ~d. I 
·92 70.0 73.3 
'93 69.9 74.8 
'94 71.2 77.7 

114 

1111 II 11111111111111111 1111 111 I II 1• I I I I Ill Ill llll I Ill I lllllll I 

!::=:=:=:=:~~"""""'-----------------.:....:--=:_:_".'._'.''_:"''._' :"1:_:11 11:_1111111 11111 11111 I I 11 I Ill II 

II I I II I I I 11 11 1111 

11111111 I I 



~ Automotive Possession Trends per Thousand or 

persons 

(linit : Carl thousand Persons) 

I 
I 

Yea.rs K 0 R E A 

Item 1988 1989 1990 1991 1992 

Aut090tive 48.5 62.8 79.3 97.8 119.8 
Passenger cars 26.6 36.8 48.5 62.8 79.3 

~ Fuel Consumption per Automotive 

(linit : thousand BID. thousand cars, I/day) 

Classification '91 Average '92 Average Increasing rate (s) 

Consumption per day 73.7 91.5 24.2 
Gasoline C'.ar Numbers of Running Cars 2.192.2 2,890.5 31. 9 

Consullpt ion per Car 5.3(7 "· 0.l'1 -5.8 
. 

Diesel fuel Consullption per day 149.8 164.7 9.9 
Car Numbers of Running Cars 1,423.2 1.653. 8 16.2 

ConsU11Ption per Car 16.734 15.835 -5.4 

Business use ConsU11Ption per day 32.1 35.2 9.7 
Car (LPG) Numbers of Running Cars 163.3 177.6 8.8 

Consuapt ion per Car 31. 316 31. 510 0.6 

V-2 Investment Plan in the Aut()l)tive Industry for Pollution Reduction 

R&D Plan for Next Generation Aut01K>tive Ost year : tkt. 1992 - Sep. 1993) 
R l D Item Institute Budget Joint Company 

Low OIG Engine Daewoo Moters co 2, 200(Mi l. W) Otangvon 1111chinery 
Pollution Super Small Engine Hyundai Moters co (r.overment: l chemical co 

Basic Technology Kia Moters co 950(Mi I. W) Daewoo 8r 2 
K I M M 

Battery Korea Electrical 2. 390(Mi 1. W) Hyundai 8r 7 
Electrical Institute ( Goven1en t : Mando Mach. Ir 5 

Car Moter. Control Korea Spare Parts 140(Mi I. W) Daewoo Ir 3 
system 0 r ,\u tomot i ve 

Institute 

11~ 
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VI. Price Trends of Petroleum (Fuel Oils) 

VI-l. Price of Fuel Oils 

49 Consumer price (Including tax) 
(Unit : US$ I Gal) 

Price Unleaded Leaded Diesel Kerosene I Bunker - C LPG 

std. date gasoline Preaim fuel • (BBL) (LBS) 

gasoline 

·93_ 8 2.86 3.74 l.00 1.19 20.10 0.26 

US$ : W = l : 800.10 ( 0 93. Nov) 
The Korea governments has enforced the Price linkage System for the Price of fuel oi Is. 
The price of fuel oils changes per eonth according to the exchange rate and the international 
oi I price. 

Vl-2. Stxtial Tax for Fuel Oils 
(Unit : ") 

. -
Gasoline Diesel fuel L p G 

Years 
Basic Tax Elastic Tax Basic Tax Elastic Basic Tax Elastic 

Rate Rate Rate Rate Rate 
Reguler Unleaded 

Aug. 80 160 160 - 10 7 - -
Nov. 80 160 130 - 10 7 - -
feb. 83 100 100 - 10 9 10 -
Jul. 87 100 100 85 10 9 10 8 
Mar. 89 100 85 70 10 9 10 8 
Jul. 91 100 120 100 10 9 10 8 

Jan.92 - 100 130 109 10 9 10 8 
Oec.93 
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Vll. Flow Diagram of Quality Control and Inspection System of Automotive Fuels 

_, --:I 

Ministry of Trade Industry, 
and Resource 

conunission report of analytical result 
(report of no pass) 

Korea Standard 
Conservation Law of Air Environment 

mandate 
Etc Korea Petroleum Quality I ~ Petroleum Refinery Company 

Inspection Institute . Petroleum Import Company 
Report of 

Sampling 

request 

Provincial Governor 

report of 
test result 

Analytical Result 

report of test result 
I ~ I Service Station 

administrative action 

----t.-• inspcctio'l of producing step 

--.... ·~ inspection of distribution step 
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IMPACT OF FUEL QUALITY ON VEHICULAR EMISSION IN INDIA 

1.0 Introduction 
~ 

The State of environment in India continues to 
deteriorate as far as air oollution is concered. 
Irresoective of the State of economic develooment. the 
ultimate goal is to achieve air oualitY standards that 
would not imoact edverselv on the health of the oeoole end 
environment. The orimarY contribt.Jtors to the anthrooogenic 
air oollution are the transoort. industrial and oower 
sectors. Combustion of fuels to release energv reo~ired to 
either orovide motive oower or thermal enerQY result in 
formation of gases that contein besides water vaoour end 
carbon cioxide. co. NOx .502 . HC . lead a~d inhaleble 
oarticulate matter. The concentration of the different 
oollutants in exhaust snd flue ~ases will deoend on the 
characteristics of the fuel and efficiencv of combustion. 
The oualitY of uollutants rele~sed will deoend on the 
oualitv and aualitv of fuel consumed. !t is th"!'refore. 
orooer to take actions on imorovement of fuel oualitY to 
reduce air oo!lution levels. 

2.0 Air oollution due to fyel byrnino in India 

About ~0-70 ~ of air oollution in metrooolitan cities in 
Indie is contributed bY automobile sector. The increase in 
CO emission trend in ambient ~ir of Calcutta end Bombay 
from 1Q20 to 2000 are ~iven in fi~ur"!'~ 7.8 ~ q while 
incre~~ed NOY emission tr"!'nd i~ ambient ai~ c~ D~lhi 
Calcutta ~ Bombav from 1Q70 to 2000 are ~iven in f i~ures 
10.11 ~ 12. The effe~ts of lP.'ad anrl·~o on th~ h~~lth of 
~hildr"!'n and adults. int~rar:tion of nitro9~n dioxid~ and 
hYrlro r:<"trbons in thl!' or"!'$~ncP.- t:>f sun li~ht to ft')rm .-,zon~ a1:" 
th~ 9r0und levP.'l and d~nl"!'ti~n of ozon"!'S in th~ 
stret0soherl'!' ~nd qlob~l warminq from ~mission of qre~n 
house ~es~s 3r~ als0 conr:"!'rn~~ tn us. ln th"'." oursuit of 
·71,..en~r eir. cll'!'an fuelc; olaY ~n imoi:.rt:ant rol"!' and in 
India. It is r~alis"!'d that cualitv of fu~l has to b~ 
imorl".'v"'."d t" r"'."d•.1ce tr.~ 0ver3ll ~ir oi:·llution l~v~l!:. 

~.O Specifications of liayid fuels in India 

Th"'." or"!'s~nt Indian ~nei:itications of fu~ls nam~!v o~tro1 
f1.1~l oil. d!~sl'!'l oil. 1-'~rosP.'n"!' 0il "!'tt: !!tr~ orovided at 
Ann'!!'Y•.1r~ r ti:- IV. Frnm D".'11 l•.Jti.-,r. r:t')r.t:r0l Ot:'lint of '.'i"!'W w~ 
~re rnorl'!' •71'.'n<".'~rnl'!'d '!'Jt)l"'1.1t' s•.ilor.1.1r. tl"'tr~P.'r-hyl l"!'ai:l. r~id 
vaoour oressur~. ar.-,matii: cont:~~ts et~ 0' fu"!'l. 5ulohur 
r.f'.lnt,.onts in ·1~rii:••.1s !nr:tiar f•.1~lc; ~r":' -:ii .. 1""n h"!'lt":>w: 
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Ful!'l 

Kerosene 
F•.Jel oil 
Gasoline 
Oiesel-HSD 

_ Diesel-LOO 

"3•Jloh1Jr cont"?nt 

0. 2c;. 
3.5 - 4.5 
0.25 
1.0 
1. e 

4.o_-· Ambient air qyolity statys in Indio 

2 

In Indio. Central Pollution Control Boerd i: ooeratinq 
embient eir aualitv monitoring network comorisi-.g of 250 
monitoring stations. About ~0% of the monitori~g stations 
~re menuallY ooerated stations end re!t ~r~ fullv 
automatic where continuous eir a•Jalitv monitor·i~~ is done. 
Thi!' ambient eir aualitY levels of-some of thl:· ;r~<;rooo!it3n 

cities and towns are qiven in Annexure V . The =~bier.t air 
aualitv data reveals that in metrooolitan citie~ ~he maj~r 

oroblem of air oollution are due to emission ~rom motor 
vehicles and the oollutants which are above th~ orescribed 
norm: are oxide of nitrogen. carbon monoxide. =7-lvaromatic 
hydrocarbon ( BenzoPYrene l and lead. 

5.0 International trends towards tyel auality improvement 

Automotive vehieles had been re~oqnised as a ~e~~r source 
of air P~llution about 25 Years back. In us~ :~~is!~t!~~ 
mean~ hao been ad~oted to control the vehicle ~~::sion~ in 
early s~venties. Prior to 1Q75. ~ontrol w~~ achiev~d 

or.imarilv with ~nqine modifications. Since th~r. ~~ta!vti~ 
convertors. im~roved fuel m~tering. imorov~c =~mbu~ti0n 
~hamb~r .d~~iqn. eYhau~t qas recirculation r ~~~ ' 3nd 
serv~l other ~n~in~ d~sign chang~s hav~ been ~-:~ro0ra!ed 

t0 red1.1ce exha•.1st ~mi~~it:>ns ' 11 FiQ.1. <::her~i:-e: -=~ni=t"!',...s 
an~ oositive ~ran~cas~ ventilation h~ve ~~~- us~~ ~~ 

~ontrol eveoor~tive and blowbv ~mission~. T~ -~~ ~~oe~r 
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that there 
develooed 

is not much room for f1..1rther 
countries. However~ thet is 

3 

r-?ductions. in 
not stoooing 

legislators from imoosing more stringent vehicle emission 
standards because the air auelitY continues to deteriorate • . 

Efforts must therefore. be made to control emissions in 
entire inuse fleet which includes large number of older 
vehicles with limited or no control devices. The 
imorovements in 1uel auelit~ would reduce emissions on ~11 
vehicles. The ~nvironment orotection agency < EPAl of USA 
exoects that the emohasis for emission control in 1990"s 
would be on the fuel es comoered to the automobile in the 
oest . The us clean air Act for 1990 r2l hes included the 
setting uo of limited n cleen fuel" demonstr3tion fleets 
end introduction of ·reformulated oasoline·. From 1995. 
fuels in USA will have to be certified for ~mission 
reduction targets end must contain oxvoenates. e maximum of 
1~ ben?ene but no heavY metals. The mo·~ towerds unleaded 
gasoline continues worldwide ( 3l. In Eurooe. Germany 
alreadv has 70% unleaded. and Austria has b9nned leaded 
oesoline from 1993. Canada has banned leaded fuel from 
1990. and the US will do so from 1995 r curre~tlv onlY less 
than 10% leaded). Jaoan is alreadv 100% unleaded. In 
France, a labelling scheme has been deve!ooed bv the 
National Transoort Ministry Technical Adviso~Y Committee 
fUTACl whereby fuel suooliers can certifv the~ their fuel 
meets the reauirements of the French motor industrv. In 
case of diesel fuels. the main thrust has b~en on reduction 
of sulphur. 

This oao~r descrfbes the international tre~ds of fuel 
oualitY related to emissions. The imolic~tior! of future 
"!'mission standarlj: in India for reouired ... ,.,el oualitY 
imorovements hav~ been discuss~d. Th~ ~ffort: ~~in~ made bv 
oil industrv to imorove fu~l oualitv ha~~ also be~n 

desi7ribed. 

Chanqes in fuel oualitv relet~d to ~mis$ior! have mostlv 
been on content of lead in ~asoline. co~:osition and 
vl)latilitv l')f qa<:.f'.'llin~ .. In ".:'.es,.. of di~s~! 1'1.Je~:. sulohur in 
dies~l. aromati~ content and cetane numb~~ ar! imoortant. 
Trends of fuel aualitv cnanqes world~~er ere ~i~en below: 
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5.1 Leed in Gasloine 

IJnl"!aded reqular o;asoline was introduced in USA in -:.-:."'75 
to catel"" for cai-s e-ouiooed with catalYsts. Currently e=:~t 
90% of Qasol ine sold in US is unleeded. The EPA imci:::'?'d 
limits of 0.5 g/US gal ( 0.13 g/ltrl from 1.7.85 an~ ~-1 
g/US gal ( 0.026 g/ltr l from 1.1.86 in leaded qeso!~-~-

. ··This is considered to be the lowest level of lead- '"',...:_ -::h 
~ill allow continued ooeration in order engines (4): !e!e 
of leaded gasoline however will be banned in US ~-?m 

1. 1. 95. 

From Jenuarv 1Q93. all new cars sold in Eurooe will ~e 

fitted with three weY catalYsts and would reouir~ unl~~=~d 
gasoline. The ma~imum authorised lead level in le~=~d 
grade!:' remain 0. 4 g/ l tr. but EC member states have ~-!-~!"l 
advised to mandate maximum limit of 0.15 ~/ltr. Me~-=~r 
states are also beinQ encouraged to orovide tax ince~~:.-~s 

for unl~aded qasoline. 

In Jaoan. unleaded reqular gasoline was introdu~~= ~n 
1974. followed bv unl"!aded oremium in 1983. All g~soli~~ :.~ 
n"w 1.1nleaded and both oremiwr and regular qrade-~ ar~ - =·""' 
widelv available. 

The rnax imum oermi tted lead content in g/ 1 tr. for l "!'::! :'~d 
and availa~ilitv of unl~aded 9asoline in various cour~-~~s 
ar""' shown in Table-1. 

Thi!' 1.1nl,."!'::.d.~d qasolin,.. h~s. been introd•Jced mostlv. wi-:--:-..it 
r:omPromis"!'s for octance aualitv and chan~"!'S hav~ :·~n 
1:>r,,1.1qht et>0ut bv modi f i~at it:>ns in ref in~ries and :1 ls::. - - ... 
11s""' r:·.,. o:rY';:'l"!'nates ' !:il. 

~.2 Gasoline Comoosition 

II II II I II I I 111 

Th,.. r'!"ol!"c."!'m"!'nt .-,f lead"!'d f•Jel-: with •.1nlead~d f·_,,..l ::·'"' "'.'-"!' 

-sam~ oi:-tanc"!' oualitv wo•.Jld r,..sult in major ehan~-:-s· i,.... .... "'."l 
~omoosition whir:h mav "!'ffect the v,..hieular emissions. 

Th"!' sml'."';:1 tn.rmin..::i tendency r;it 9as".:ll in"!' is r~ lai:-~d 
amount and rvo,.. r;if hvdrocarbons ~vaoorat"!'d from th~ 
tu,..! svst~m and ,..mitt"!'d in th,.. ,..xhaust. Dishart in a ;:_~v 
r.t wii:I,.. r?tnQI'!' ,.,, qas.ol in~ obs.~rved tr.et !!S th~ ari:--~":'::-: 

c. "ri t ,.. ,, t "t a 2' s l".I 1 i n "!' i. n c r,.. a s,.. d t h "!' am o rJ n t r.i ~ · ~ r ".' r ~ : : ·"." 

.~,.,mo0•1r.ds in th"!' "!''ll'haust als" inr.:r~l!lset".f 16). Tr.~·:!lrt:'rr.~-::::-! 
arid l)l"!'f i.ns whii:h ar,.. th~ tw" l'"oi~h "".'tan,.. c 0:>mo".',...~nt: - !' .'"!' 
rd.~t". r"!'~r:t-ivirv in th~ smi:>CJ r"!'er.:ti"n wh,..!""'!'h.Y hYl".'!""')l".' .. !!r-:-:--: 
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end oxides of nitrogen reect under the influence of 
sunliqht to form irritent Products f :,.8 l. The higher 
eromatic content can elso increased the olv~ucleer aromatic 
hvdrocerbons ( PNAl in exheust. The PNA is known to be 
carcinooenic and is e majo~ health hezerd. 

Most of the fuel auelitv legislations restrict Benzene in 
gasoline uoto 5~. EC dire_c1:ive hes suggested this limit for 
member stetes. However. some.~tetes have reduced benzene to 
3~. The US clean Air Act 1990 reauire benzene in oasoline 
to be restricted to 1% vol from 1995 Celifornia has 
Proposed limit of 0.8 % vol from 1993. 

Oxvoenetes ere beino recommended not onlv to reqain lost 
octances due to reduced aromatics but also due to reduced 
emissions of carbon monoxide. Oxygenates esoeciallY 
ethers. MTBE and £TSE are becomino more oooular a~ comoared 
to orimerv alcoholds (9). The ethers. in addition to their 
exce ! lent octance aual i tv. do not increased gasol in~ 
volatility. have good f•Jel svstem comoatibilitv. ere 
hvoroscooic end can be blended at the refinerv. 

EPA hes rulP.d t'tlat aliohatic alcohols end 9lvcols. ethers 
and oolYethers meY be added to the oasoline orovided amount 
of oxvgen in finished fuel does not ex~eed 2.7% wt. Uoto 
15~ MTBE i~ now allowed in oasoline. Ethanol uoto 10~ can 
also be blended in oasoline containing 2% MTBE. Mixture of 
TBA and methanol uoto max. of 3.7 oxvoen is also allowed. 
Methanol uoto 5% vo 1 olus et least 2. 5% vol. cosol vent 
eothanol. ori:>o~nols or b•Jranols olus corrosion inhibitor 
with max. OXY~~n content of 3.7 % wt~ is also allowed. 

Under the new Clean Air Act in USA. th~ use ot ~YY~enat~s 
will b~ mandatory tr~m Novemb~r lq92 for fuels sold durinq 
winter months in &l major.citi~s with hiQh c~rbon monoxid~. 

EC regulation oermit$ use of oxvoenet~s ~s shown in Table 
2. Use of methanol uoto 3% and ethanol uoto 5% i~ Dl!'rmitted 
in Eurooean countril!'~. 

5.~ Additives 

.Adl'jiti•/l!'S which r"!l'j•.1-:-~ .f•.J~l ~v~t~m ?tnd ~nqinl!' dl!'O"!it~ ~r~ 

now b~ino ~Yt"!nsiv~lv U$"!1'j in motor ~a~o!in"! worl~ov~r. Us~ 

.-.f ~1.1'7'h m1.1ltif•.Jni:-rionail ~dditiv~s 1"1evl!' be~n fo•.ind to b~ 
l'.l •.1 i t ~ II! f t ~-:. !: i v e i n ma i n t a i n i n -;i 1 ow"!',.. -:. <" r b ".' n m "n 0 Y i ·:1 ~ 
•mi'!-sion d•J~ to r~du".'~t:I i::?trb•.Jr~ttor d~r.>t:·!it:s lOi. 
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5.~ Reformulated Gasoline 

~Reformulated Gesoline· will heve to be sold in 9 worst 
US cities from 1995 as oer the cleen air Act of 1990. Such 
qasoline will heve minimum of 2 oercent oxygen Yeer round. 
If EPA Clef..ermines thet this interferes with net ional 
standard of ozone end increese NOx emissions. this level 
maY be modifi~d. Benzene content must not exceed 1% on oool 
ever~oe besis. The reformuleted fuel must contain edditives 
to orevent engine deoosits. Such fuel must not contain anv 
heavy metels. The aromatic content of this gesoline will be 
caooed at 25~ on e oool basis. 

All qesoline sold es reformulated must be certified t~ 
achieve reduction of 15~ bv 1995 in total voletile organic 
comoounds ( exhaust and evaooretive l and total air toxics. 
Bv 2000. the level of the reduct ion in voe end air . toxic 
reouired will be 25%. 

5.S Gasoline Volatility 

I I I II I 111 

Reduced summer qasoline vaoour oressure ( RVPl can reduce 
evacorative. refuellin9 and runnin~ losses. The imoa~t of 3 
VP r~duction on various tvoes of losses based on EPA model 
are shown in Fig 2 f 1 l. These results show that reducin9 
qasol ine RVP from -11. 7 osi to 9. O Psi would redu~e total 
vehi~l~ HC ~missions bv about 75 % at a 95 F ambient 
t~mcer3ture and bv about 60% at 75 F. 

In US. th~ EPA has orescribed limits for 9esolin~ 
vol3tilitv t:il1rinq summer months Me-v to Seotember. Tet-1~~ -3 
~ ~ show the RVP limits as o"'r A5TM classificati~n ~~ 
~asoline f,,r ~iff~r~nt s~~sons and ~e,,qr3ohicel r·eqi~ns and 
the EPA limit-: aoolii:abl"'!' fr"m Mav 1Q92. It c!!tn t-"!" S"!"<!'n 

that ~VP ha~ b~en low~r"'!'d substantiallv with a vi~w t~ 

cont~,,1 ~missions. 

In i::•.1r,,ol!". ·.11:-l~tilit:v limit5 hav"!' b~~n incoroor!!ted i"\ the 
riew CEN sol!"".'i-fication for m,,t;or Qasoline ( T!!ble ""· Th~ 
limi~s in CEN so"'!'~~- hev~ b~en s~t for oerforman~e r~9son~ 
rath~r than ~nvironml!"ntal controls. A number of count~ies. 
\n~l•.1di.nq Au<:tria. Swed~n and '3witz"'!'rlanr.s ere con!:id~rinq 

f11rth"!"r limi~~ti,,n-:. t;"ln RVP. 
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5_6 Diesel Fuels 

Diesel fuel ou!!litY has become the subject of cfiscussio1'"1 
worldover in view of the more end more stringent emission 
requlatrons- Diesel fuel characteristics such l!!IS 

distillation charecteristics. viscosity, densitY- cetane 
number and sulohur content etc_ varie~·due to various 
factors such as different crudes orocessed. ref inerv 
desiqn. reauired oroduct mix end low temoereture 
oerformance reouirements_ TheY are interdeoendent. it is: 
therefore. more difficult and exoensive to control these 
charecteristics within the narrow ranges. 

~.7 Diesel fuel - Sulphur content 

In case of diesel fuels. the issue most talked about i5 
the sulohur content. 98% of- sulohur in fuel is converted to 
502 and balance is coverted to su~ohates which are 
discharqed with unburnt carbon as oarticulates ( 11) _ 
Al tho1...1gh suloh1...1r content has several deleterious effects 
~n enqine. environmental reasons have lead to verY low 
levels of sulohur in international market. Increasin-;i use 
~f catalvsts to achieve low emissions from diesel enqine~ 
maY further increase oressure for reduction of 
Table 6 qives everaqe sulohur content of diesel 
19Ql in world market_ 

s1...1lohur. 
fuel in 

In US. sulohur 1 imi t of O. 05% wt. has been imoosed 1.li ~n 
effect from 1_10_1993 a~ainst the earlier limit of 0.5% wt. 
It is nece5sarY to have such low levels of suiohur to meet 
the oarticulat~ emission standard of US for 199~ (0.1~ I 
HP-hr) Fuqure 3 ( 12\. 

The mex imum oermi tted suloh•.1r content of die-:e! 1'1...1e 1 is 
Qiven in Table 7. In E•.1rooe. the limit of s•...1loh•...1r verie~ 
from Stat~ to State end EC orooose to hav~ uniform limit ~f 
sulohur i.~ .. 0.2~ immediet~lY and 0.05~ wt. in du~ co~rs~. 

5.~ Aromatic Content 

The aromatic c0moounds whir,h are inherent oart ~t die!~l 
f1_1~ 1 s ar~ th~ m..,st widesirabl~ hYdr,.,cerbon ·:'h~in or~s~nt in 
tjf~s~l fu~ls. Thev ar~ not onlv l~w ~~tan~~ c~moon~nt<: but 
als.., r~o~rt~~ to lead to in~r~a3~d oarticulatjD ~missi~ns' 
131. Howev•r. th~ or~!'-~nt l~v~l! of aromati~~ or~5~nt' in 
r,omm~rcial fu~ls in Euron~ ar~ conc;id~r~d ontv a'! ~ 
'!"."~0ni:tarv ">aram~t:'·r in infl•.sencinq "!'missi..,n=. 
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5.9 Cetene Number 

Cetence number of diesel f•Jel is relet~d to the iqni t ion 
deleY in the combustion orocess. Cetane number effects fuel 
economY. engine noise. engine emissions .• cold starting and 
durability of the engine. A study carried out bY concewe f 
141 on the effects of c&tane number on emissions indicete 
that the emissions of CO."HC end particulate increase uoto 
35. 25 end 20 oercent resoectivelv when the cetance number
of diesel fuel is low~red from 50 to 44. However. there is 
only e marQinel effect on MO~ emissions. 

Cetane number of diesel fuel cen be imoroved by additives 
like cvclohexYlnitrete end ethYlexvlnitrate. However. 
cetane number echieved w:fth additives is not as good as 
ne·tural cP.tene number of the fuel. 

The trends of cetane number worldover are shwn in f ig-4. 

6.0 Indian scenerio 

In India. the beQinninQ for emissions control was made 
onlY in lq88 when eruission rP.gulations we~e formulated f15l 

In viP.w of· the fact that oresl!"nt Indian Standards have 
been 01..sit~ liber!t! as confirmed bvthP. test results obtair-~d 
under tvoe aooroval tests at ARAI end also due to the 
deterioratin~ air oualitY oarticularlv in metrooolit3n 
~ities. s~rinqent emission standards have been orooosed bv 
CPCB which mav be ~ffectiv~ from th~ vear 1qq5 and 2000 AD 

16l. The orooos~d future standards tor 2000 AD would 
r~auire consid~rabl~ efforts in terms of technolo~v 
uoqradati~n and use of emission eontrol devices. 

Th~ ar.1ti:-mot iv!!' ind1.1strv has stat~d that while strin~~!'"lt 

~mission st~nd~rds ar~ b~inq imoos~d uoon them. t~~ 

ol!"troleum ~omoan!~s should elso b~ a~vis~d to uo~rate th~ 

flJf!'l <:>ua!itv in line w.i_t-h E•.1rool!!'ari nl'.'rms. Thev t-,a•1~ als.-, 
said that the standard<: in cas~ of o~trol driv,,_.n r.iassen-:i~,.. 

cers. scoot~rs and motorcvcl~s f~r the v~3r 2000 AO canrct 
b~ met without us~ of catalvtic convert~r which mav reaui~~ 
l~ad fre~ oetrol. 

8~s id~!' !tr inQt'!'nt exh~111.1!:t emi S! ion stan.jards. evao~r~t i •.1e 
emission '=t.ander".:1 r:;-.f 2 a I t~st as in IJ5 and EC' in a!~I'.' 
orooosed. Th~re mav b~ demand to ~ontrol fuel voldtilitv ~s 

in U$ and EC ~our-tries. 
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In case of diesel e~~ines. the oarticulate emissions limit 
has also been -recommended ·with effect from 2000 AD. ihe 
sulohur content in diesel which effect the oarticulate 
emissions rnaY have to be reduced to meet such standards. 
Since the lubricants can olaY major role in total 
oarticul.ate rnetter. suoerior ouelitY lubricants for this 
ouroose -.ould also be reouired. 

In the followinQ o~reQreohs of this oaoer we have
tried to describe the efforts being made in India ~o 
irnorove the fuel ouelitY. Centre for Hiqh Technoloqy set uo 
bY Government of India elso looking into the areas where 
ouelitY uogradation wil~ be reouired. IIP. CPCB end BIS 
also working on this issue given recommendation to MOEF and 
Ministry of Petroleum and nature! qas about soeci ficet ions 
of fuel aualitY. In cas~ of new refineries. it is felt fuel 
aualitY es oer international Standards should be achieved 
from the beginning itself. The design of these r~fineries 
must take care of these asoects. 

~-1 Leed content in gasoline 

Al thouqh the 1 imi t of lead in qasoline in India is 0. 56 
9ms/ ltr. as oer Indian standards. the actual lead in 
oetrol has been most:lv in the ranqe of 0 to 0.25 qms/ltr. 
exceot in case of few eastern sector refineries where it is 
hiqher ( Table ~1 r 171. 

Chanql'!'s in refinninQ ·orocesses would bl!!' reouired to 
oroduc~ unl~aded fuel from the existing refineries. Use of 
orr.u::esses 1 il<e FCC tt:1 oroduct hiqh l)Ctane comoonents mev 
mer~lv in~rease resear~h octane number r RONl while motor 
~ctan~ number IMONl mav be lower . The chanqes in ~asoline 
comPl'.'S it i I:'·" al so shou 1 d not l e:td tt:\ the di schar-;ie of m"re 
r~activ~ ~r ~arcinoqenic ~missions. 

The oro~ramme for l~ad ohas~ down in India is ~iven in 
Tabl~-9. 
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Since it is orooosed to set uo some new refineries in 
India rn near future. theY must be desiQned to PrQduce reed 
fre~-gasoline. 

. . 
6.2 Gasoline Stebility 

With increase in secondary conversion Processes in the 
r~fineries the amount of cracked stock in gesoline has 
increased the worldover. Similarly in India. with the 
ooeration of FCC units in the refineries and increaseed use 
of virqin neohthe es oetrochemicel end•fertiliser feed 
stocks. th~ amount of cracked stocks in gasoline hes 
dresticellY increased. Such gasoline has a tendency to form 
gum es a result of oxidation and oolymer,isation orocesses. 
This Qum formation deoends on the storage conditions end 
oeriod. The oum tends to ~eososit on the carburettor and 
the valves in the carburetced enqine sYstem. This can shift 
the air fuel ratio awav from the ootimu~ end es a 
con~eauencl'! the f•.Jel .::onsumotion and emissions would 
increase r Fi9. Sl. 

I IP. Dehrat:iun l!i IOC. R & 0 Centre have carried o•.Jt 
extensivl'!" worl<: f 1Q1 inc:.r.1din9 enQine test develoome-nt for 
evaluation of certain additives which when added in 
gas0line can keeo the valve~ and carburettor C£ean. Field 
trials had also b~en conducted bv IOC. R & D Centr• jointlv 
with a reout~d vehicle manufacturer. Th• ·us'!' of 
multifunctionel additives was found to result in better 
fu~l economy 1nd red•.1ced emission~ f fi.;;. 6.1 Based on 
this work. r~:omm~ndati0ns have been made for addition of 
multif•.Jn'7tional additiv ... ~ in ~as0line. It is exo"!"t'.'ted that 
v~rv soo" qa~olin~ in Indi~ will cont~in such 
multifuncti-:1nal .?!lddi.tives. This will lead ti'.> f•.J"!'! sa'.1in-:is 
as well as r~duc"!'d emissions. 

~-~ Reformuleted Gasoline 

Althouqh limited us,.. of oxvq~netes like alcohols in motor 
Qasoline is beinQ e~oerimented at oresent at IIP and other 
Labs. wfl!!' have nt:1 imml'!diate clans in !l"'ldia ti:i ::;o in for 
ref0rmulated f1.1~ls. Ct'.>nsiderin~ the laro;:ie ooo•Jlati"n of 2 
str,.,~,.. "!'nqin~ oowere~ scooters ~nd motor~Y~l~s ~nd the 
"!'~t~nt of emissi.,ns from such vehit'.'les. w"!' f"!'el t~at th~r"!' 

'i<: ~ n,..•d ~·".' t'.'onsit'.Tl'!'r ref".'rmul~t"!'d f•.J"!'l seoar~tel·J f"r this 
".':at,..r.i0rv "~ v"!'hi-:-les. Hr'.:lwev"!'r. this will r"!'O•.•ir""' ... 1~b·?rat.
c ,., 1'1i ~<: i,,..~.-:•r"!' ~nv .-;i:.nr:-r,..te r•"."f"."mm"!'ndat ir'.:ln-:- t;?'ln b""' ~i •/en. 
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6.4 Gasoline Volatility 

Since reduced gasoline vaoour oressure cen reduce 
evaoorative emissions: there is need to look into the 
volatilitv soecificetions of motor gesoline. Currently. 
IOC. R & 0 Centre end IIP are conducting joint exoerimental 
work on oessenger cers of ell Indian makes to essess their 
fu~l reauiremeht~ from volatility ooint of view. Based on 
this work being done in the ell weather chassis 0Ynamometer 
Laboratory of IOC. R & D. suitable ~ecommendations would be 
given in near future for revisions of fuel soecificetions. 
Althouoh the major objective is to set the limits for 
oerformence reasons but environmental asoect will also be 
taken care of. 

6.5 Diesel Fuel 

"'. 5. 1 

In India. the automotive transoort sector is so much 
deoendent on diesel tu~l that our refineries have to. 
~tr~tch th~ Yield of middle distillates to the maximum from 
crud~ oil. Insoite of concerted efforts bY our refineries. 
WI'!' heve to imoort larqe ouant it ies of diesel fuel in 
addition to ~rudie- oil. The aualitv of the diesel fuel 
available to the consumers in India varies from olace to 
olace lar9~lv deoendin9 on the tvoe ot crude orocessed b¥ 
th~ r~finerv. desiqn of refin~rv and the oroduct mix as 
w~ll as the reouired low temoerature orooerti~s. As elreedv 
di-:r..•.Jss~d eerlier it is .m•.Jch more difficult to control the 
dies~l fuel characteristics as thev er~ ouite 
interdoendent. For examole. the ~rude oil from Bombay High 
is auite good from the ooint of view of sulohur i.e. verv 
low !Ulohur but has verv hiqh wax content which make! 
winter ooerebilitv verv ooor with diesel oroduced from it. 
The diesel fuel aualitv asoects in whi~h imorovements are 
contemolate~ in India are brieflv des~ribed below: 

Sulohur in Diesel Fuel 

The current Indian so~cification! oermit sulohur uoto 1% 
wt:. in di""Sfl!'l f1.1el. How~ver. act•.Jal amount of suloh,Jr in 
di,..~,.. l is much less i. ~. in the rem~/!- of 0. 2 t" 0. 5 % wt. 
fr~m most of the refin~ries ' Tabl~ 101 with a few 
-~xceo~ions. The !l1lohur ~ont•nt in di~sel fuel ~l!o deoends 

011 t:he tvoe ryf' -:r•.Jde or-ocesse".1. The ~·-1loh•.Jr in crud"?'~ fr,.,m 
81'1-:r~h ~nd Iran i~ vfl!'r-v hi qr, while in most of int:1iqeno•.10: 
-:-r•.1d~<; th~ s•J!oh•.Jr t:"nt"!'nt is m•Jf'.'h low""r- f Table lll. 
H0we•/""r. it:" is V"!rv ·:1iffi'7"•.ll~ t:"i:• ,-;.:introl th"! ~l'.".1ri::~ l")f 

r::r•J·'.'I,. rtu.- t"f" fin~n"."i~l as 1o1.-~ l as !'!!Vailat'.'i litv ooint f)f 
vi.-•J. 
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In o~d~r to meet Indian standards of oerticulates a~ 
suqgested by CPCB for' 2000 AO. it mav be reauired to 
control sulohur in diesel to e maximu~ of around 0.5 % wt. 
This mev be oossible to meet bY 2000 AD. The taroet in our 
ooinion should be more for new refineries so as to control 
sulohur _t,9. e maxim•..Jm of 0.2% wt. in order to reduce lube 
oil degradation and wear of engine comoonents also. In case 
of new refineries. it should be teken care of form the 
design stage itself. Also. Bureau of Indian Stsndard bas~d 
uoon !IP st•.1dY suogested the following sulohur red•.Jction 

Aoril 1996 - 0.5% wt max 
Bv 2000 - 0.25% wt max 

6.5.2 Cetene Number 

While the eetane number soecification in India ·is ~2 
minimum. the aetual cetane number of the fuel from various 
refineries exceot in case of a few is mostly found to be 
around 50. In case of a few eastern ref ineri~s. they 
eetane number i~ around 42. It is suqQested that it should 
be raised t~ ~5. HiQh~r cetane number fuel is exoected to 
lead to lower HC. CO and oarticulates emissions. 

6.5.~ Aromatic content 

Sini:-e aromatic-: reoresent undesirable hvdrocerbon 
ore sent in einv fue 1. the total content maY heve 
r~!trict~d in line with Eurooean tr~nds. 

chain 
to b~ 

~.5.~ Diesel fuel stability 

In th~ oast. automotiv~ diesel fuel was bl~nd of str~iqht 
r1.1n oroducts f'.'lnlY. H..,wever. or..,.sentlY r.:raek~d sto-:l<s fr-,m 
ver:.-:>•.1s sec,,ndarv t:'.onvl!"rsions 
di~s~! fuel. 5ome of these 
sta~ilitY whi~h incr~as~s ~um 

to ~~ulin~ ~t tuel intake 

Processes ere incoroor9ted in 
st,,cks lead to ooor~r fu~l 

end sediment~. This mev l~~d 
system end co~in9 of fu~l 

in!~~tors. ~o~l!"d inj~ctors will d~terior~t~ th~ ~nqine 
o~r~ormance as a result of distoration of desirable sor3y 
na~~~rn and in~r~esP. ~missi,,ns. If oroo~r enti,,~idan~. 

d~t~rQ~nt and disoersant additiv~s ar~ add~d. t~is c3n 
imor"v~ th~ n~rf.,rmanc~ by keeoinq th"' SY~t~m cl~~n. IOC. R 
~ 0 ~as d~v~l0n~d a suitabl~ en~ine t~st t~r ser~~ninQ of 
!I rt -:1 i t: i '' e s 3 n 1:1 a r ~ .?I 1 :. " ~ n o ~ ~ ~ d a t or e s e n t i n . e 
".'f'.'ll:?1t1oreti.'• F"' -!i D oro-;3ramm.- with a !~3<'.1in~ "'ll!'hic!~ 

man•.1f ~·:- t•.ir~r. 5•.r i +:' at:.1 ~ rec,,mm~ndat ions sh"' 11 b~ qi ven to 
th• ~•fineri~~ nn conr::lusion of this wor~. 
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7.0 Recommendations_ 
-

7.1 Motor Gasoline 

Leed content 

In cese of existing refineries. the lead in gasoline is to 
be ohased down to 0.15 gm/lt for all motor gasoline 

-suoolied in metroooliten cities bY end of 1994. BY the Year 
1996-97. the lead in gasoline in the entire country should 
be maximum of 0.15 gm/ltr. From Ninth Plen. unleaded 
gasoline may be suoolied etleast in metroooliten cities 
like BombeY end Delhi • The octane level meY be maintained 
etleest at the oresent level_ The motor octance number may 
also be taken care of. 

In case of new refineries. thev should be designed to 
oroduce unleaded gasoline from the beginning itself. The 
oossibilitv of increasinq the octane values to RON - 91 and 
MON - 83 should also be exolored in case of new refineries. 

Gasoline stability 

For the stability reouirements. it is necessary to control 
the ootentiel gum to 5 mg/100 ml. and gasoline maYbe dooed. 
with suitable multifunctional additive to control the 
intake SYstem deoosits_ 

For the new refineries. the 3bove ree~mmendations mav be 
adh~red to while also exolorin~ the oossibilitv of suitable 
refinerv techni~ues which mey redu~e the total crack stocks 
in Qasol in~. 

Reformuleted Gasoline 

·In India. it mev b~ oossi~le t" con~ider retormulet~d 
Qasolin~ tor 2 stro~e v~hicl~s. Wh~n the new refineries 
comoe 1..JD. it mav al~o be Doseibl~ t" contrt'.>l the aromatit::s 
and benzene to a maxim•Jm of 25% and 11; r~soectivelv. The 
u s e o f " x v q e n a t e s ma Y r ~ tJ u i r e e l e b o r a t e s t '-' d v i n 
co!.laboration with vehicle manutactr.1rers' before sr..Jit~t:>le 
recomm~ndati~n~ can b~ qiven on the lines ot US clean Air 

·A-:-t. 
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u. 

Gasoline Volatility 

Besed on the studies bein~ carried out et ores~nt. bY IOC. 
R & D Centre end IIP. Dehredun. suiteble recommendetins 
will be mede with resoect to-the control oesoline 
voletilitY soecificetion. 

7.2 Diesel Fuels 

SulPhur Content 

The sulohur content in diesel meY be reduced to 0.25% wt. 
bY 2000 AD from the existing refineries. For the new 
refineries. the limit meY be 0.2% wt. maximum. 

Cetene number 

The Cetsne Number of Diesel fuel in Indie should be 
minimum of 45. A time freme needs to be established for 
this ouroose. However. this should not be later than 2000 
AD . For the new refineries. this level of 45 cetane number 
should be teken care o~ at the desiqn staqe itself. 

Diesel Stability 

Th~ ~xidetion stebilitY of the diesel should be controlled 
bv UOP 413 or modified DEF 2000-16T Test. Based on the 
current studies beinq carried out bY IOC. R &· D-- Centre. 
suit3ble recommendations mav be ~iven for dooin~ of 
multifunctional additives which mav keeo the fuel in.jection 
system cleen. 

J 
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TABLE - 1 
.. . 

MAXIMUM PERMITTED LEAD CONTENT IN -
~ . . -- . . 

GASOLINE~. (grn/ltr.) 

COUNTRY LEADED UNLEADED 

.AUSTRALIA 0.4 .W 

AUSTRIA 0:15 w 

CANADA 0.026 w 

HONGKONG 0.15 w 

INDIA 0.56 N 

NEW ZEALAND - 0.45 .W 

SINGAPORE 0.15 w 

SWEDEN 0.15 w 

UNITED KINGDOM 0.15 w 

USA 0.026 w 

USSR 0.4 L 

N - NOT AV All.ABLE 

L - LIMITED AVAII.ABILITY 

w - WIDELY AVAILABLE 

1}5 
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.. - TABLE - 2 

. . . 

OXYGENA_TES LIMITS AS PER EC 
REGULATION. 

JIETHANOL, SUITABLE 
STABIIJZING AGENTS 

_ MUST BE ADDED 

ETHAN OL.STABil.IZING 
AGENTS MAY BE 
NECESSARY 

- A• 
( % VOL ) 

3% 

57. 

150-PROPYL ALCOHOL 57. 

TBA 77. 

ISO-BUTYL ALCOHOL 77. 

ETHERS CONTAINING 5 - 107. 
OR MORE CARBON 
ATOMS PER MOLECULE 

B .. 

( % VOL ) 

3% 

57. 

10% 

17. 

107. 

157. 

OTHER ORGANIC 7% 107. 
OXYGENATES 

MIXTURE OF ANY 2.57. OXYGEN WT. 3.77. OXYGEN 1'1'. 
ORGANIC NOT EXCEEDING NOT EXCEEDING THE 

OXYGENATES · . THE INDMDUAL INDMDUAL LIMITS 

A' 

UMITS FIXED 
ABOVE FOR EACH 
COMPONENT 

FIXED ABOVE FOR 
EACH COMPONEN"1' 

ALL MEMBER STATES MUST PERMIT THESE LEVELS. 

IF LEVEIS EXCEED THESE VALUES, PUMPS lfHICH 
DISPENSE. FUEL MUST BE CI.EARLY MARKED. 

1,6 
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I 

I 
I 

!I 



I 
" 

TABLE - 3 

F;_ARLIER EPA MAXl!v/UA.f VOLATI~ITY( RVP) 

STANDARDS FOR GASOLINE, psi 

STATE MAY JUNE JULY AUG SEPT 

ARIZONA, 9.5 9.0 9.0 9.0 9.5 

NEW MEXICO 
W.TEXAS 
. 
CALIFORNIA 9.5 9.5 9.5 9.5 9.5 

{EXCEPT N.COAST}, 
S.NEVADA -

CALIFORNIA 10.5 9.5 9.5 9.5 9.5 
. 

{N.COAST) 
COLORADO ,N .NEVADA, 

• OKLAHOMA,E. TEXAS, 

UTAH 

AI.ABAMA,ARKANSAS, 10.5 10 .5 9.5 . 9.5 10.5 

GEORGIA,ILLINOIS(S) 
KANSAS ,LOUISIA~A 
MISSISSIPPI. 
MISSOURI, 
N/S CAROLINA,TENNESSE 

ALL. OTHER STATES 10.5 10.5 10.5 10.5 10.5 

137 
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TABLE - 4 

.. 
REVISED EPA -1\t!AXIA.t/UAJ· l10LATILITY( RVP) 

- - STANDARDS FOR GASOL-INE w:e.f.MA Y'92 

STATE - · MAY JUN~ 

ALABAMA, ARIZONA · . -

ARKANSAS.CALIFORNIA 
COLORADO.DIST .COLUMBIA 
FLORIDA,GEORGIA.KA:NSAS 
LOUISIANA.MARYLAND, 9.0 7.6 
MISSISSIPPl,MISSOURI, 

. NEVADA, NEW MEXICO, 
NORTH CAROLINA,OKLAHOMA, 
OREGON I SOUTH CAROLINA. 
TENNESSEE,TEXAS, UTAH, 
VIRGINIA 

ALL OTHER STATES . 9.0 9.0 

1 138 
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JULY AUG 

7.8 7.8 

9.0 9.0 

SEPT 

7.8 

9.0 

J 
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TABLE - 5 

DRAFT UPDATE CEN U1VLEADED CASOLJNt

SPEC/FJCATION 

.... --
RON 

llON 

LEAD, i/l 

min 

min 

max 

BENZENE.% YOI. max 

SULPHUR.% wt. max 

CUK. mi/ I OOml. max 

APPEARANCE 

OXJDAnON 
STABILITY ,mins. min. 

DENSITY. kc/cu.m. 

OXYGENATES 

WATER TOLERANCE 

VOLATILITY 

RVP hPa 

£70 ~ YOI. 

VU m•x 
(RVP+7E7'0) 

ElOO % •ol. 

£180 :; •ol. min 

FBP de' C max. 

PREKIUM REGUUR 
(a) 

TEST METHOD 

l50-700 

10-45 

voo 

38~5 

85 

215 

95.0 

85.0 

0.013 

5.0 

O.lO(b) 

5 l 

• 
• 
0.013 

5.0 

• 

ISO 5164 

ISO 546l -

EN 41 

ISO 2160 

CLEAR AND BRIGHT VlSUAL 

360 

72!> - 780 

AS PER DIRECTIVE 85/536_/EEC 

TO BE DEFJNED 

CLASS 

2 3 " 
.. ~o~oo 550-goo 600-950 

10-45 15-47 15-57' 

1000 1100 1200 

38~5 43-70 43-70 

85 85 85 

215 215 215 

(a) PROPERTIES JURK'ED • MUST BE SPECJntD IN 
NATIONAL ST .ANDAP.D. 

(b) SULPHUR REDUCED TO 0.05 % rl. FROM 1gg5 

5 

':'OO-t050 

20~0 

1300 

43-70 

85 

215 

L -=========================================~~ 



TABLE·- 6 

- AVERAGE SULPHU1:~ CONTE1V.T OF 

-- DIESEL FUEL IN t-991, ·3 _MASS 
-.. - .... 

WORLDWIDE 0.22 

EUROPE 0.15 

U.S. 0.20 

.. -
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TABLE - 7 

MAXIMUM, PERMITTED SULPHUR C01VTENT IN - - ' 

AUTOMOTIVE fJ/ESEL FUEL 

. 
EC COUNTRIES 

of K. lL . 
. 

FRANCE 

GERMANY 

ITALY 

OTHERS 

CANADA 

JAPAN 

SWITZERLAND 

• 

SOUTH KOREA 

U.S.A. 

INDIA 
--

% MASS 

0.3 

0.3 

0.2 

0.3 

0.5 

0.5 

0.2 

1.0 

0.5 

1.0 

.1 

. l 
~====================================== 
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TABLE -8 

LEAD LEVELS IN GASOLI1VE FROl~f

JNDIAN REFINERIES 1990-91 ... - - -
. . 

S.N-0. REFINERY AVERAGE LEAD 
gms/ltr . 

. 

1. _IOC, GUWAHATI 0.434 

2. IOC, BARAUNI 0.560 

3. . IOC, ·ttALDIA - · 0.412 

4. IOC, GUJARAT 0.138 

5. IOC, MATHURA 0.218 

6. BPC, BOMBAY 0.020 

7. HPC, BOMBAY 0.250 

8. HPC, VIZAG 0.120 

9. CRL, COCHIN 0.13 

10. MRL. MADRAS 0.15 

11. BRPL 0.0 

142 
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TABLE -9 

' 

PROGRAM FOR /,,EAD REDUCTION /JV 
.... - . - .,, -- -

• 

MOTOR GASOLINE IN INDIA 

-. 

CURRENT 

DEC.· 1993 

1996-97 

NINTH PLAN 

0.56 GMS/LTR: ._- · 

0.15 GMS/LTR. -- · 
-

{BO MBA Y, D ELHI,CALCUTI A.MADRAS) 

0.15 GMS/LTR. 

(ENTIRE COUNTRY) 

. UNLEADED {BOMBAY, DELHI) 

l!:::::::=====================================--· I 
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TABLE - 10 

SULPHU!f-CONTENT-1N DIESEL FROiVJ I 
- -

·INDIAN REF-INERIES*L 3 fYT . 
--

. . .. 

I 

-. . . 

S.NO. 

1. 

2 .. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

• 

.... ~ 
•.: . ·~ 
. • . t' 

' 

. 
---REFINERY SULPHUR CONTENT 

· BPC; BOMBAY 0.3 

IOC, HALDIA 1.0 

IOC, GUWAHATI 0.1 

. IOC, BARODA 0.3 

IOC, MATHURA 0.7 

IOC, BARAUNI 0.2 

MADRAS REFINERY 0.8 

HPLC, BOMBAY 0.5 

HPL~:-vIZAG 0.6 

COCHIN REFINERY Q.4 

-- ----
TYPICAL VALUES 

\ 
I 
I 
i 
i 
I 
I 
I 

I 
I 
I 

\\ 

. 
;I 

~~============================' 
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TABLE - 11 

SlJLPHUB C01VTENT IN CRUDE OIL,% fVT~ 

--
S.NO. - • ·. SOURCE OF CRUDE- OIL SULPHUR,% WT. 

. l . 
. -

1. BOMBAY HIGH 0.18 

2. HEE RA 0.24 

3. RATNA 0.26 

4;- ANKLESHWAR O.i2--

5. - ASSAM (MIX) 0.28 

6. GUJARAT (MIX) 0.17 

7. BAS RAH 1.95 

8 . LIGHT IRANIAN 1.35 

.. 
I 
I 
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FIGURE-5 EFFECT OF DEPOSITS ON 
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IS 1 2796 -1971 

TA8L£ I JlI.Q.UJR£M£NTS FOR MOTOn CASOLIN£! 

( Clou m 2. I. I. I, 2 .1.1.3 •"I 2 .2 ) 

Sr. 
No. 

{I) (2) 

i) Colour• "isua I 

ii) Copper-strip corrosion for 
3 hours at ~°C 

Iii) Dcmiry at 15.°C 

•) DistiJlation: 

a) lnirial b'>iling poinr 

b) Recovery up ro 70°C. 
pcrccnr by \·olumc. Mi" 

c) Rcco,·cry up ro J2S"C. 
percent by volume, Min 

d) Rcco,-cry up to 180 .. C. 
pcrccnr by volumr. Min 

f') Final boilinv. poinr. Mnr 

f) Rc•idue. rcrcenr by 
\"Olumc, Maz 

•) Octane number ( Rncarch 
mrthorl ). Min 

vi) Oxid"tion 1r:1hili1r. an 
rninut"'• Min 

vii) Rniduc on cv:1poratio1:1, 
mg/100 ml, Ma:r 

viii) Sulphur, fo1;,I. rcrcrnt br 
weight, Mat 

u} Lead content ( ~~ Pb), gfl, 
Ma'C 

x) Reid Y2pour prr3surc 21 
Je~c. kgf/cm?, M1H 

RrQ"tnr•1r rr r" 
~----..A.------. 
83 OcrAnc 93 Ocr.:mc 

(3) 

Orange 

(~} 

Red 

Nor wont lhan No. 1 

Not limirt-d bur to he 
rcrortrd 

Not limi1cd but lo be 
rcportrd 

10 

so 

90 

ns0 c 
2 

83 

300 

4·0 

0·25 

0·56 

0 70 

10 

50 

90 

21~"C 

2 

93 

360 

40 

0·20 

0 so 

0 70 

•Methods of lrsr for pr1rolcum :lnd i1s prorfucl\. 

158 

f.fn nnr1"'1 1 p" 
• {-ltu 'J<' .r:"' 

IS: IH(l•) 

(!>) 

J>: 15 ( 1%f\) 

r : 16 c 1967 l 

p: 18 ( 1967) 

p: 27 ( l~f.cl) 

r : 2e < 1'Y..r:. > 

P : 29 ( J!lfiO) 
(Air-jrr. sohrn1 

"·a•J, .. ri ) 

p ; 3 t ( J':\({; ) 

P : 37 ( 1957) or 
P : 38 ( 19Gi J 

P: 39 ( l~Gi ) 



•I 
· ... 

I 
d 

I 
I 

. 
. I . 

., 
! 

..) . 

~........-- Ju.vumuu::HT1 ron 1>1tsa. tu.tu Annu:ure JJ .. 
CnAaAcT01,110 

• 
lb.QUtfttMfMT 

r- ..... 
llSD L't>O 

t.lr.111nn orlraa, ftr.r 10 
1 Ar~ndia • (r I ) oF • 

I!\: lftn• 
-· 

r:' ·•·. . 
(J) 

Nit 

(4) 

Nil 

(~)- (f.J 

lj Acidi11·. lnor1anic 
.. 

Ii) Acidilr, lota1, rn1 of ~OH/s. 
_ Mu _ 

liif Alh,.pcr~ml br mU\ Jiu 

l'J CUbon .rniduc (Ram.,bonom), 
__ tlerttnl by naass, Ma 

•) f Cctane nwnbcr, Mitt 
.,l SPom poUir. Ma 

w) Coppa "''rir conmian IOr 
3 houn at 1oo·c 

Yau) Dittilbtion pci-an1 ra:oWUJ at 
. J~·C.Afill. 

la) .• Flath point: 
a) A:!i -C, .Ilia 
•> !C:UA1,:;.M~~ (dosed), 

s) ki11anaticYi.tcosi11. cS,at Ja•c 
1111 Scdinicnt, pcrcmt bj nws. Alu 

2ii) T.01~l 1u1phur, percent br DlaD, 
~fu· 

aaii) ,w.1cr .toncri.~- pcrcmt t., 
•olmne; Afa 

aiw). ••Total~~ mi pu 100 
· _ml.Jfa 

0·50 

001 0·02 

0·20 1·50 

42 
12•c for 

- - ~ .nntu~ 

Nol 11WOne 
lhan No. I 

90 

2-G lo 1·5 
0·05 
,i-o' 

0·05 

- 11·c ror 
aumntnl 

Nol \'"One 
lhan No. 2 

: 

2·S to 15·7 
O·ICJ . 

(-1·8 . 

025 

xv) Cold filter plugging To be 
point, CfPP, 0 c, Ha% -reported 

A 

r:2 

P:I 

P:4 

r:• 
, .. , 
P:9 
;. : 10 

. "ft: 15 

r: 11 

':20 
r :21 

P!25 

': 30 
P:33. 

or 
P:35 
P:4o 

P: ++ 

~•Methods or tat 10c petrvlcum and itl producb. . . 
, · · fDiacJ ·rucfror Naval app1icatiom shall han a cctan,c n~rnbci o'fS, Ali,.. Whm an .en1tiilc 
"r &he. dctcnninac~on or cetanc number is aoc · avaibble, diesel indn: delcrmincd b); 

1 IS : 1448 (I>: 17}-1960 Methods of lest for petroleum and i?-s prQduc"r P:17.Dicscl indc.' ma)" 
be w~ at a l'ough indication or is!iition quality. A diesel indrx at4S is nom12llr~o11sidcml 
Nfficicnt 10 ensure .a minim~ ccbne n~mbcr or f 2. 111is appro:aim:ue cornlacion h1Jld, 
1ood only in case offuds which are orp:troleum origin and contain no adcfith·~. Tor arbim1-
tion purposes, the direct delcnnination or cctane number br incaru or the stand~rdiied 
c:n1ine lest sh.all be uxd llnlc:ss &he buyer and the seller agree otherwise. 

isubjcct lo agrccmcnt between tbe purchaxt aod the supplier, a lower or higf1cr rauirrium 
pour point may be atcq>tcd: 

IWin.lcr 1han be lhc period from NoYcmbu to February (both months inclwive) .and 
rest or lhe mont!u or the JCM shall be called ~ swnmer. · ' 

ODiad fuel ror Nani applications Including Merchant Na~ shall h~YC a na.,h point or 
a•c, Min, "'·hen tested by the method prc:scribc_d in IS: 14-SB (P: 21)-1970 Mr.thocb or 
lut ror petroleum and iu producu, r:21 fl:uh po1nt (closed) by .. cnsk)·-~b.rccns apparatw 
(ftr1t miliJn). · 

(ln ase or any dupulc IS : 1448 (P: '31-1~7 Mclhods or tnl ror petroleum and lu 
products, P: 33 Sulphur by bomb me&hod 1han be coruidcrcd as rcrcrcc method. 

Hnu test shall be canicd oul only •• chc ftMCl'J or manuractu1cr'1 end . 

• ~·ttUnder preparation; Til,~ sucb time the 
standards under prepnration jg rubUshed, method 
If' 309/16 'Cold filter plugging point or dlstlllnle 
fuels' l1sued by the Institute of Petroleum, U.K. 
&81 be tolloved. " 159 
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IS : 1593 • 1982 

SL 
Nu. 

(I} 

i) 

ii) 

iii} 

iv) 

\•) 

\"i) 

,·ii) 

viii) 

TA OLE ltEQUIRE.MENTS FOlt rur.L OILS 

( u ...... .J J l 

::.lltu111111"1t;r lrm 
r- - --------A ___ .-·. -- . ~ 
Gntlt G1:11ir l:1.1•I·- Gr.a•lr 

LV MVJ MV2 H\' 

(2) (3) ( '1) ("• J (6\ 

Aci1li1)·, inorg:tnic. Nil .Nil J\: ii Nil 
Ash, pcrccnl by in:m1 _~!' ()-J 0 I U I , =.o t.r 

Crou, c:alorific ~aluc Nor limired, hur '" lie rcrortcd 
( .'i,, N .. 1 .. I ) 

Rcbth·c den,itr at 15[t5•c Not limiled, but lo he reported 
(Su Nore 2 ) 

}°l:i,11 roiol, (rend,)" 66°(.; 66 .. C f,r,-·c; (,(, "'c; 
tnarlen• ( dosrd) ), M1ri 

K i11c11131ic YiJCll\ily in 80 12.S IOU 3;0 
ccn1i~101:c1 :it 5o•c, Mu 

Sediment, rerccnt by nuu1 0 25 0 25 (I 2 .s 0 25 
}.tu 

Sulr1mr, to1::il, pcrcenl b~· ( 3 5' r 4 QI I 4 Cl } 
( ··~ ) 111au, Mn. { Stt Noli: 3 ) 

is) \\':ilcr cunlcnl, percent l1y t ·(I I 11 I U 1·0 
v_olumc, Mn 

f\lr.11101>"' 
·1 r.ST I llf 1 
1o(r:)or 
IS:J44fi• J 

(7) 

P:2 
p: it 

( 1. lcd1nd A ) 

P: 6 (for 
1 rfrtrn•,. ) 
:uni I' : 7 

( for routine } 

Po: 32 

I': 21 

p: 2S 

P: 30 

P: 33 
( for reference) 

and P: 35 
(for rnulin(' ) 

p : "" 

Non. I -Norm"lly chc ;ron ulorilic ,-:i1ur i• of 1hc r1drr of 10 00(1 r:tljg. 

Non 2 - Fuel oi! ft•r m:irinc uses in diesel engines sli:t!I not CJ ere~ a limit cf 0 9?. 
NoTt 3 - Rrcoi:11i1inc tli". nccn1iq· fo~ 1-J,,.rulrhur fuel nif, i11 •om ... ~prciali1r-tl 1tH·~ 

a lower limit m:t)" he s11rcir1cd by muPJ:il ::igr,.rrnenl ,,,.," t"l"ll the p111rh:utr :wrl the 
1upplicr. 

•Method, or test for p~trolcum and iu product~. 

5.2 l\.larkine 

5.2.1 The material sriall be supplied in :\Ccord:rnce with the m:nking aod 
delivery instructions given by the purchaser. 

5.2.? Each cont:iiner shall be m:irkcd with the following informati:rn: 
a) Name and grade of the material; 
b) Manufacturers' name, initials or trade-mark; 
c) Volume of tbe contents in litre:;; and 
d) Year of manufacture or packing. 

160 
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IS 114.59 • 1974 

• 2.'l The matet:al !hall t.~50 to~r:~~ ".-ith t~~ tt1uir1;mo:.nt~ ~i·.-cn in 
lablc 

1
11 ,"'hen' \"t5ti!d •"-:·"'~r.~ t'> th~ "PJll'Jf'!i:\t~ 11.u:tlm.rh p•.csrribttJ 

undtr P S':rar:\ t>f JS: 1118 , 1 dcr tncc to 'W uch IS g1\·cn m col 4 of the 
- table. 

TA'BLE l Jlf.QUJRJ;MI.NT5 fOR KE.ROSINE 

S1. 
No. 

(I) 

·cnAnAnr.m~T•r 

(2) (!) 

I) Acidiry, laorpnic Nil 

ii) Burning qua1ity: 
a) Char value, mg/1g or oil 20 

con,umed, Mu 
b) Bloom on 1bn chimney hot darlcr th:ln 

ire)· 

Iii) C.Olour ( Sayboh )f, J.{in 

iv ) Copper 1trip 
'hat so·c 

\" ) Dittill~tion: 

conoaioc for 

a ) Percent rccovc•c:! bclc;...., 
2oo·c. Mi" 

b ) fiqal hoilintt r0in1. •c. Ma." 

•i ) flash point ( Abe(), •c, M"' 

•ii ) Smoke point, rrun, Mi., 

yH\) Total, sulphur, percent by 
snau, Maz 

f 10 

Not "or1t tfum 
No. I 

"" 6\1 

500 

!5 

JBt 

o·25J 

•Methods or tat for peuoleum aad iu producu. 

MonC\D nr Tut, 
Rr.r 70 •p• or 

IS: 14-48• 

(4) 

Pa2 

P:5 

r: H 

r : 1!' 

1' : 1e 

p: zo 
p: ! 1 

p: !4 

1Wherc S:ayboh chromorntfer is llOf avai.bble, Lo\·ibond colour or the u~.p!c kept 
ln an IS.i.n cell nuy be mt:asurtd according to JS : 1448 ( P: 13 )-1960 • M~:h:xis or 
test for petroleum and its products, P: 13 Colour by Lovibond tictocttt~ 'in whic:1 
cue, the colour slull not be deeper th:an S1acd:ard Wru1c ( lP 4·0 ). 

!For 1uppl;c, 10 Defence, 1he smo\t point or tbe product 1ball be 21 mm, J.!,~ :snd '"' 
Railw~ys iuball be 20 mm, Min. 

§For 1upplin to Defence, tot:al 1ulpbur conttnt, pcrcmt by rruu, or thC' rrod11r1 

ahsll be 0·20, Mu. 

•Mctbod.J or Int for petroleum and iu products. 
161 
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Al\tBIENT AIR QUALITY AT MAJOR TRAFFIC l~TERSEC110~S I~ DELHI 
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I 
H 

There are ten major trJffic inkrsecti,•rb in Ddhi. 

Mixed Use Area 

- Azadpur 

- Ashram Crossing 

- Conn~ught Place 

- Dhau la Kuan 

- Old Delhi Railway Station 

- Raja Garden Crossing 

- Shyam Lal C·Jllege 

- A.U.M.S. 

Resida:tinl Ar~ 

- Laxmi Nag~r 

- I.A.R.I.. Pus3 

I r 
~ 
I 
' !"" 

• I· 

I 
~ 

Ambient Air Quality at traffic intersections compared to relatively pollu:i.:;:-i free 5itle 

__ at l.A.R.l., Pusa. 

I 
I 
' .. 
• I 

.-\verage Concentr::ition 

Ranges 

:\t lARl 

Parameters (Jmpus At Traffic 

(roiluuon fr~ lnte:-sections 
rc'.rt'l:'nce site) 

I 
\ co ~- ..... 1374 ... -~- 11.;s:, 

I '"' ... _,_., 

I -
SOL I 1 S3 · 5.24 ! 1 J. HJ . "'Q -:.n 

.) . -" 

NO(NO NO). I .... 75.:.0 \ ~-~h 
... ' ' I . .... -· ~-

/' 
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Ambient Air Quality 

~-=>CH ' ... 0# ' " " ' G U ' 

The status of ambient air quality in past tluet? year~ (1()90-93) is presented belcm: 

Parameters 

Suspended P.articulate 
Matter (SPM) -

Sulphur Dioxide (SOJ 

Oxide of Nitrogen as NO.a: 

Carbon Mono oxide (CO) 

Range of value 
eight hour 
observa~ions 

200-1400 µg/ m") 

10-70 µg/m
3 

30-200 µg/ m3 

0.17-15.43 ppm 

Air Quality Standard:: 
Industrial/Mixed Use 
Area 

500 µg/m1 

120 µ.g/m3 

120 µg/m3 

Polyaromatic hydrocarbon 36-722 ng/m
3 

(P AH) - Benzopyrene 

4.37 ppm 

10 ng/m3 

Lead 0.8-8.3 µg/ m
3 I s..-g/m3 

lµg/m 3 = 10-6 g/m
3 

1ng/m3 = 10·9 g/m
3 

On the basis of Monitoring data the annual period may be classifiec into three 
seasonal category considering air pollutants level in ambi~r.t er.'.'i:-cnme~.: '.)f !"-!at!C'!"'.~! 
Capital Territory of Delhi-

Period 

April through June 

July to mid- October 

\1id-Oc:ooer to \tlarch 

Feature 

Critical period.~. ·' , · ··· · ~-.crticulate matt2~ because of 
low humidity · . '.••_:': ·· rbu!ance due to -.\inds in the 

t>n·, il~nment 

-, 
\ ' 

.1er period -.11 .! to high humiditv monscnn 

Critical period due to pol!~::nt~ tra!"'r;· .: and Ji:'<' 
because ot inversion .md ur.'.:!·;uurJbk r.-.~:::>nr;·:\·,..:i:.:2! 
conditions. 

~ 
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Table 4 : Lhl ol NAAOM Loc1llons In Oeundlno Order ol Concen1r1llons (uoltub.m) bned on 1990 0111 tor Ill or more 
llou11 Monitored Days 

---------------
Ar1.:.l Cl.i~S. lr11Ju~tr-,tl 

S ~~O ~ulphur 

? 

3 

4 

O•J u.Ju 

l1.1'.•.1•p3r .. Pump 
HJ.J°l~ ~t·.J..-.r,th 

;a' si 

1".• .. ~\1,,:-1~\·'' Curp 

)lvoi't'·'" 

(1Jllt 

P.1r&1 

f\.:' 1nt1.\ 

t"'· 'I 

IMrogun 
01011ou 

ll 1s~11para Pump 
•~o\1S.t: H,,:,..,vr'-lh 

(90 8) 

Mun1<'>P.ll Cori> 
ttaw1.1h 

(I~ 1) 

Bandhaghal. 
th>wr,1h 

C'.·11 It 

SPM 

R,11pur no;id. 
Duh1Jllun 

(837) 

~\1mc1p.il Corp 
ttowr.ih 

(!>60) 

Na1alga1h. 
()ullu 

(~l I) 

Sulphur 
01oudo 

Aroa 

E yo Hosp11al. 
Jam~hcd1>111 

(~!> 9) 

L.11D.1lar 
C,t1cun..1 

p0 51 

Bank Mora. 
01h,11 

Pl U) 

C1.1~s Commo1co.1t 

N1!109on 
01u11do 

Tu .... n 11.111. 
()1:11\t 

(51 5) 

(l.1nk 1.loro 
01h,U 

(44 4) 

LalB;uar. 
C.11cuH11 

(4 2 0) 

SPM 

1c,1nuda Road, 
Hhop;tl 
(~94) 

Town Hall. 
Ooth1 
(568) 

Clock· Tower. 
Ouhradun 
(!>OCi) 

Aro a Cl;tsS· RosidonMI 

Sulphur 
D1011do 

Jugs hall. 
Jamshodpur 
(7il 2) 

Indra Chowk, 
Ga1roula 
(48 4) 

V1sak Hoslol, 
01har 
(H 71 

Civil Unt111, 
Sarna 

N11ro9on 
01011dn 

Vnrornary 
11osp1~11, Kotl 

' ( 10, 2) 

4
, Ra1,-,urtl, 

Kola 
(8 7 2) 

Aketgarh 
Kot a 
(O!> :J) 

Anantpura, 
Kot a 

i&' 
\ 

Ra11n.- lid. 
Ga1routa 
(~6 ~I 

(.-.,)1.h•ll 

J.1 11~r1uJpu1 

p.· ~. 

Super M,1rkol 
Hald•a 
(!>8 2) 

a.11vr 
Ho..,...r,•h 

(~2-11) 

R"a Sowing 
Macl\ . Ludtuana 
(!>161 

AC)l.l IJnlV 

Aqra 
(4181 

Town Hall. 
Oolh1 
(30 6) 

1<.1tb.1ri.1vt 
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CONTROL AND REGULATORY MEASURES CONCERNING MOTOR VEHICLE 
EMISSIONS IN THE ASIA-PACIFIC REGION 

AUTOMOTIVE FUEL QUALITY STANDARDS AND THEIR EFFECT ON 
MOTOR VEHICLE EMISSIONS 

INTRODUCTION 

Marzulti Mokhtar 
& 

Yaa:-Cob Sidikin 

1. Malaysia as a developing country has embarked on 

the programme of industrialisation since the 

1970' s. The country has a vision to be an 

industrialised country by the year 2020. As a 

result, transportaticn has become more essential 

and important for daily activities especially in 

urban areas. 

2. Based on studies and prediction by Department of 

Environment (DOE), more than 70 percent of the air 

pollution load is contributed by motor vehicle 

emission. 

3. The main pollutant emitted by petrol powered 

vehicle are Carbon Monoxide (CO), Hydrocarbon 

(HC} , Oxides of Nitrogen (NOx) and lead 

particulates. Particulate matters (black smoke) 

and Oxide of Sulphur ( SOx) are the type of 

pollutants normally associated from diesel powered 

vehicle. 
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MOTOR VEHICLE STATISTICS 

4. Until October 31st, 1993 there are about 6 million 

registered vehicles in Peninsular Malaysia, of 

which 92.5 per cent were petrol driven vehicles 

while the remaining 7. 5 per cent were diesel

powered vehicles. {Table 1) . Breakdown of motor 

vehicles according to vehicle types and engine 

power for 1992 are as shown in Table 2. 

5. Motorcycles {including mopede and tricycle} are 

petrol driven and they constitute the biggest 

share amounting to 57. 9 per cent of the total 

vehicle population. 

6. __ The number of vehicles on the roads has been 

increasing steadily at a rate of 12 per cent per 

annum in the eo•s and in 1992 the growth rate was 

recorded at 7 per cent. 

FUEL QUALITY 

7. Presently, there are four refineries in operation 

in Malaysia. The refining capacities range from 

30, 000 barrels per day up to 90, 000 barrels per 

day. The products produced are as follows. 

i) light naptha 

ii) heavy naptha 
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iii) re formate 

iv) kerosene/jet fuel 

v} diesel 

vi) bitumen 

The type of crudes refined by these refineries are 

Local Sweet Crude (Tapis blend) or Middle East 

Sour Crude. 

Types of Fuel 

8. The four types of fuel produced by these 

refineries are gasoline. diesel, kerosene/jet fuel 

and fuel oils. The fuel consumption and breakdown 

by grade are as in Table 3. 

9. The gasoline marketed are classified based on the 

Research Octane Number (RON} and the maximum lead 

content. The grades are as follows. 

Grade RON Max lead content 
----------------- - - - -

Premium (leaded} 97.0 0.15 gm/l 

Premium (unleaded) 97.0 0.013 gm/l 

Regular {leaded) 9:iLO 0.15 mg/l 

Regular (leaded) 85.0 0.15 gm/l 

Detail properties of the gasoline are as shown in 

Table 4. 
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10. To control the le~d concentration in gasoline, the 

DOE has introduced the Environmental Quality 

(Control of Lead Concentration in Motor Gasoline) 

Regulations, 1985. Under these Regulations, all 

petroleum refiners and importers are required to 

reduce the lead level in stages as follows. 

Year 

Initial 

1985-1990 

1990 

Max lead content 
{gm/lj 

----------------

0.84 

0.4 

0.15 

11. The lead free gasoline (ULG} was introduced into 

.. Malaysian market on July 1990. The retail sale of 

ULG for 1993 is 31. 3% of the total sale of 

gasoline in Malaysia. Three cents price different 

between unleaded and leaded gasoline was introduce 

on the January 1, 1994 to encourage motorists to 

use unleaded gasoline. It is anticipated that the 

use of ULG will be increased tremendously in 1994. 

12. In future, the oil companies has made proposals to 

the Government to introduce two grades of 

gasoline, i.e RON 97.0 (ULG) and RON 92.0 

169 



(leaded). The existing RON 85 (leaded) gasoline 

will be upgraded to RON 92.0 (leaded) gasoline by 

July 1, 1994. 

13. For ULG, the oil companies plan to introduce two 

grades of gasoline, RON 97.0 and RON 92.0 by 1996. 

14. Presently, oil companies are using detergent 

additive in the premium grade ULG sold in 

Malaysian market. 

Diesel 

15. The demand of diesel fuel for 1992 was 6200 

million liters, out of which 42% is for 

the transportation sector. 

16. The critical parameters of diesel quality are 

cetane index, sulphur content, distillation and 

flash point. The minimum cetane index is 47 while 

the typical value is SO. 

17. Sulphur in diesel has been the focus of attention 

with regards to black smoke emission. The 

Government had revised the Malaysian Standard for 

Diesel MS 123 ( 1993) and reduce the sulphur 

content from 1% to O. 5% wt by 1992. Table 5. It 

will be !urther reduce to 0.3% by the year 1996. 

170 



18. The flash pain~ is related to ~he stcrage of ~he 

product. The reduction of flash point :rom 66°C to 

6o0 c does not affect ~he quality of the product. 

TWO STROKE ENGINE O:IL 

19. Currently, there are 3 .4 millions registerej 

motorcycles in Peninsular Malaysia, out of whic·1 

70% are two stroke motorcyles. 

20. The 2T oil is manufactured in compliance with API 

(American Petroleum Institute) The different 

grades of 2'1 engine oils are : 

i) API-TA,TB,TC for air cooled engine 

ii) API-TD for water cooled engine 

21. Low smoke 2T was introduced by oil companies since 

1991. However the price of the low smoke 2T is 

twice the price of the conventional 2T oil. The 

pricing structure of 2T oil are as follow : 

Grade 

Conventional 
(TA, TB, TC) 

Low Smoke (TC) 

Taxes 

Duty 

Sales tax 

Price 

RM 2.40 - 3.80 I lit 

RM 9.00 - 12.00/ lit 

RM 0.22 I lit 

5 % 
-- ------------------------------------------- ·--

* Exchange rate: US $1.00 =RM 2.70 
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CONCLUSION 

22. The air pollution problems in Malaysia are mainly 

due to the rapid development of manufacturing 

activities and urbanization. Emission from motor 

vehicles is the major contributor to the 

deterioration of air quality especially in urban 

areas. 

23. To reduce vehicle emission, the Governmeilt has 

taken several steps such as introducing stringent 

standard to control emission from motor vehicles, 

control of lead concentration in gasoline, 

encourage the use of ULG and upgrading 

transportation system. Lately, the use of natural 

1 (OllN\llfoY:r/IOOl'M 

_ gas for vehicles has been int reduced as 

alternative fuel. The response has been very 

encouraging especially from fleet owners in 

particular taxis. 
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TYPE OF 
VEHICLES 

Motorcycle 

Taxi 

Private Car 

Van. Lorry and 
Trailer 

Bus 

Others 

Total 

Percentage 

Table 1 

Peninsular Malaysia: Number of Motor Vehicles 
Until October, 1993 

NUMBER OF VEHICLES 

PETRO~- DIESEL- TOTAL 

POWERED POWERED 

3429210 - 3429210 

11503 18823 30326 

1863076 48701 1911777 

160227 230547 390774 

1496 25009 26505 

13011 123245 136256 

5478523 446325 5924848 

92.5 7.5 -

Source: Road Transport Department. Malaysia 

1 /IAOAD. WPllMM-er/230394 
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57.9 

0.5 

32.3 
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0.4 
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MONlH JANUARY - DEQ:.LISER 1992 

VE ti CLE < 1000 1001 - 1500 

lYPE p D p D 

MOTORCAR 2164 I~ 7:170 10 

T A)QJHIAEO CAR 0 0 604 1!i 

HIRE ANO DAVE 3 4 297 1 

VAN '" 27 7143 107 ---l LOflf\Y .. 1176 131 113 

""' TANKER 3 IH 0 I 

SPEOAUSEO S3 34U 51 19 

OTHERS NON SALOON 93 II 37 7 

BUS 0 0 0 I 

TOTAL 3111 ~HOO 11722 414 

• S:>un:• · Road TransPQl1 ()epartment, MalllyMi 

\IC1illa_..,..W1 ... I•* 

Table 2 

REGISTERED MOTOR VEHICLE ACCOROING TO VEt-tCLE TYPE AND ENGINE POWER 
I PENINSUl.M MALAYSIA) 

1501 - 2000 21)()1 - 2500 ?SOI - 3000 3001 - 3500 3501 - 4000 4001 - 4500 

p 0 p 0 p 0 p D p D p 0 

4501 - SOCIO SOCIO Tolal 0111nd 
-------------~---- -~ --·--- -

p D p D " 0 Tolnl 

----- ----------- ----~------· --··· ------·-- ·- - .. 

20991 20 3381 214 1M2 157 212 22 16 I 23 23 12 I 11 4 102101 1113 10'11' 

121 !i25 77 !i94 22 24 0 0 3 0 0 0 0 0 0 0 174 1151 18~" 

161 I 25 10 • 31 0 0 0 0 0 I 0 0 0 I 492 41 533 

2561 116 311 1133 96 278 11 41 5 45 I 11 0 0 0 124 10951 2450 13401 

1052 270 71 3347 146 4615 36 171 21 247 7 23 0 16 2 3220 2161 14523 16791 

0 3 0 0 0 0 0 33 0 0 0 I 0 I 0 l!i4 3 1041 IOSI 

64 341 162 942 49 542 57 151 53 572 I 236 3 .. 5 2750 513 9781 10294 

106 10 113 535 113 487 1 22 I • 14 73 0 , 0 6 411 1141 1635 

5 I 2 33 3 36 0 121 3 275 1 41 0 ., 8 1282 20 1840 llMO 

·--- ---- - -----· ------- -- . 
2SOlll 1171 4164 8811 2317 6813 312 1190 180 1151 55 414 15 151 31 1221 II 7675 321113 150331 
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1. 

2. 

-' 3. 
-l 
\Jl 

4. 

5. 

Table 3 

FUEL COMSUMPTION FOR VEHICLE IN MALAYSIA 
1993 

PREMIUM-UNLEADED 97 

PREMIUM- LEADED 97 

INTERMEDIATE-LG 92 

REGULAR-LG 85 

DIESEL 

Note: 

Total no. of vehicles Is only Indicative as of 1993 
and will not reflect the actual no. on the road 

l~FUeL. WKUIMM- or/1101" 

1330 

3100 

130 

100 

2540 

7200 



Table 4 

PREMIUM MOGAS Date: 1 February 1993 

NO. PROPERTIF.S UNIT MIN. MAX. METHOD 

1. Density @ 15°C Kg/L Report ASTM D 1298 

2. Colour Orange Visual 

3. Vapour Pressure (Reid) kPa 70 ASTM D 323 

4. Distillation ASTM 086 
Initial boiling point °C 40 
103 evaporated °C 75 74 
503 evaporated °C 115 
903 evaporated °C 180 
Final boiling point °C 215 
Residue Vol.3 2.0 

5. Lead g/L 0.15 ASTM D 3341 

6. Total Sulphur wt3 0.15 ASTM D 3120 
. . 

7. RON 97.0 ASTM D 2699 

8. Copper Corrosion (3 hours, 1 ASTM D 130 
500C) 

9. Existent Gum mg/lOOml 4 ASTM D 381 

I l(M0GAS)IMM-U"tll0394 
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Table 5 

HIGH SPEED DIESEL Date: 01 February 1993 

No.1 PROPERTIES UNIT MIN. MAX. METHOD 

1. Density @ 1 5°C kg/L Report ASTM 01298 

2. Pour Point oc + 15 ASTM D97 

3. Flash Point oc 60 ASTM D93 

4. Distillation@ 90% recovered oc 370 ASTM 086 

5. Kinematic Viscosity @ 40°C cSt 1.6 5.8 ASTM 0445 

6. Ash Wt.% 0.01 ASTM 0482 

7. Total Sulphur Wt.% 0.50 ASTM D4294 

8. Water by Distillation Wt.% 0.05 ASTM D95 

9. Sediment by Extraction Wt.% 0.01 ASTM 0473 

10. Conradson Carbon (10% residue) Wt.% 0.10 ASTM D189 
or 
Micro Carbon ( 10% residue) 0.10 ASTM D4530 

11. Colour 2.5 ASTM D1500 

12. Cetane Index 47 ASTM D976 

13. Stro~_g Acid Number mg koH/g Nil ASTM 0974 

14. Total Acio Number mg koH/g 0.25 ASTM 0974 

c/IJADUAL21MM/z/230394 
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Annex 11 

PREPARED FOR EXPERT GROUP MEETING ON 
CONSIDERATION OF AUTOMOTIVE FUEL QUALITY STANDARDS 

AND 
THEIR EFFECT ON MOTOR VEHICLE EMISSIONS IN THE ASIA-PACIFIC REGION 

ORGANIZED BY 

United Nations Industrial Development Organization (UN/DO) 
in co-operation with Ministry of Communications 

Beijing, China, P. R. 
(29th - 31st March, 1994) 

TITLE: 

' 
I II 11111 I I 111 111 I 

AN 

INTRODUCTION TO MOTOR VEHICIE AIR POLLUTION 

AND FUEL QUALITY AND STANDARDS iN NEPAL. 

MARCH, 1994 
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AP.STRACT 

Automobile contributes to a great extent to air pollution. Two types of automobiles namely SI engine 
operated by perrol fuel and CI engine operated by diesel fuel in the country are responsible for 
pollutant emissions from their exhaust pipes. The degree of conrribution to air pollution depends on 
the composition of the existing vehicle park, traffic flaw, fuel quality and management activities to 
control it 

The paper reviews the vehicle population, present vehicle air pollution situation, studies done and 
findings made by some projects in Nepal with reference to the Kathmandu Valley, where most of the 
studies so far have been done and where lies 55% of the whole vehicle park of the counrry. 

The initiation of setting standards for Automotive fuels in the counrry, the exhaust emission level 
standard on Nepal in comparison with some other countries have also been discussed in brief. 

The standards, rraffic and transport management act - 1992, policies on legislation. economic 
incentives also have been reviewed. 
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Ar\ 11'TRODUCTION TO MOTOR VEHICLE AIR POLLl'TIO~ AND FUEL 
QUALITY AND STANDARDS IN NEPAL 

BACKGROUND 

Automobile became a basic necessity in today's world. It will be wrong to look upon them as a luxury 
item. in recent years production of cars, commercial vehicles, two wheelers and three wheelers have • 
shown a significant upward trend. Nepal lags behind many of developing as well as developed 
countries yet. On the basis of number of vehicles in percentage-wise of our population, only cne out 
of 638 persons in Nepal has a car and one out of 332 persons has a two wheeler. That means a large 
pan of population depends on public transport such as buses, minibuses, taxi and auto ricksha. we 
have 12304 crucks and 6497 buses and minibuses which are inadequate for a population of our size. 

If we compare the vehicle population growth in Nepal from April ,1993 to March 1994 a 1235 vehicles 
per months upward trend is observed. Thus in one decade in 2004, the nos will be 2,69,843 vehicles. 

Table no. 1. . 
MOTOR VEHICLE POPULATION IN NEPAL TILL FEBRUARY, 1994: 

S. NO TYPE NUMBERS REMARKS 

I BUS 4445 
2 MINIBUS 2052 
3 TRUCK 12304 
4 CAR/JEEP 29902 
5 TEMPO 4527 --6 MOTORBIKE 5743! 
7 TRACIDR 8203 
8 OTHERS 2806 

lDTAL 121670 
-

Source: Deparnnent of Transpon Management HMG/Nepal 

Table no. 2. 
VEHICLE TYPES BY FUEL (For refe:-ence onl_y) 

S. NO TYPE NUMBERS % 

I Diesel Vehicles 34848t1tt 29 
') Petrol Y ehicl"!s &"1822f*t 71 

The automobile related pollution i1. fast growi:ig area turns into a problem of serious dimensions in the 
city like Kathmandu where more than 55% of the whole vehicles of the counrry ply in the srreets, and 
where the road lengths are 820 km only to give the motor density of 88 vehicles per kilometer in 
average. 

This is caused not only due to rapid rise in automobile populatior~. but alsD due to the narrow roads. • 
slow moving traffic, unfavorable drivir.g modes, poor enforcement of traffic laws. poor emissior. 
control measure and low qual!ty fuel used in them. 

Though the country is in very initial and crucial phase 10 address national environmental problems. a • 
few studies have been started with an objecfr.re to minimise the pollutants from vehicles. It was found 
that gaseous pollutants in all the cases are within WHO standard besides CO and TSP and PM I 0. 
Lead ccincentration was also found to lie within the WHO standard. 
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The exceeded values of suspended particulates and CO can be reduced to a great extent by proper 
inspection and maintenance as shown by another field test study done at Thapathali Engineering 
Campus, under the Kathmandu Valley Vehicular Emission Control Project (KVVECP). 

Setting national standards should be a long term plan and it needs a quite good deal of works of 
continuous monitoring of vehicular emission, fuel quality and ambient air quality. Right now 65 HSU 
is declared by Environment Protection Council Steering Committee, the smoke opacity emission limit 
standard for diesel operated vehicles and 3% by volume of CO for Petrol operated vehicles. 

Table no. 3. 

EMISSION LIMIT IN SOME COUNTRIES (For reference sake} 

S.NO OOUNTRY DIESEL ENGINE PETROL ENGINE . 
SMOKE OPACITY C0% BY VOLUME -

IN HSU 

1 NEPAL 65 3 
2 INDIA 65 - urban a) 5-two wheeler & three 

70- Rural wheeler of 50cc 
b) 4.5 > 50 cc 
c) 4- four wheeler 

3 CHIN8 68 a) 6 now (1994) 
b) 4.5 (1995) 

4 INDONESIA 68 4.5 
5 MALAYSIA 50 4.5 
6 1HAil.AND 68 NA 
7 HONGKONG 60 NA 
8 PHILIP INES NA 6 
9 SIGAPORE 50 NA 
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PETROLEUM FUEL SUPPLY SITL~ TION IN NEPAL 
Petroleum Fuel Demand Pattern 

Petroleum fuels in Nepal arc supplied by Nepal Oil Corporation (NOC) Ltd. which impons these fuels . 
from different fuel depots of Indian Oil Corporation located near by Nepal-India border. 

Most of petroleum fuels are of Indian Origin and are products of Indian Refineries. Most of the 
petroleum fuels which come to Kathmandu valley are products of Barauni Refinery of India. 
Petroleum fuels are marketed under the various names as given below: 

- Petrol or MS (motor spirit) 

- Diesel or HSD (high speed diesel) 

- Kerosene or SKO (superior kerosene oil) 

- Jet fuel or ATF (Aviation turbine fuel) 

- LDO or light diesel oil 

- LPG or liquified petroleum gas 

- FO or fuel oil or furnace oil 

Petroleum fuel consumption in Nepal over the period of 18 years has been increased by nearly five 
times. Given below is the table of historical consumptions and i.ts growth. 

Table no. 4 
UTILISATION OF PETROLEUM PRODUCTS IN NEPAL AND KATHMANDU 

VALLEY 

Fiscal MS HSD SKO 1.00 AV. FO LPG Total Remark~ 
year Motor Diesel Kerosene KL fuel KL KL KL Lube 

spirit (KL) KL KL 
(KL} 

1974ns 10231 27111 33240 9434 9238 500 396 90160 1333 
1979/80 12625 47146 37156 8344 16398 3137 657 125463 347 
1984/85 18410 75922 53489 7980 24247 9263 2035 191346 771 
1989/90 17934 98907 86281 - 9169 - - 212291 -
1992/93 28335 156885 131145 300 28105 20260 - - -

Source: NOC 

Table no. 5. 
DEMAND/SALES AT VARIOUS DEPOTS 

Product I Kathmandu Amlekhgun· Biratnagar I Bhairahawa I Nepalgunj Dhangadhi Total 

I in% 
! I i 

' 
Gasoline 79.04 11.54 1.8 1.16 0.45 100 
Diesel 27.07 35.66 12.23 5.48 5.56 100 
kerosene 48.74 21.12 9.93 2.05 1.93 100 
Av. fuel 86.18 0.30 6.47 1.01 100-
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From the table no 4. of sales figure of 18 years as given above it can be seen that an average annual 
demand of MS, HSD, SKD, AVF and FO are increased by the growth rate of 7%, 12%. 14%, 7% 
and 5% respectively. 

Note: fuel disrributed by NOC and used in vehicles are with 87 octane rating for petrol and 42 cetane 
rating for diesel are in practice according to the corporation. 

FUEL QUALITY CONTROL PROCEDURE 

Standards for automotive fuels such as petroleum oil and diesel oil have already been fixed but Nepal 
Standards for 2 stroke oils has not yet been fixed. It shall be fixed during the year 1994. The copy of 
the available standards are attached herewith. (Appendix I, 11 and ffi) 

Since Nepal is a land locked country and does not have her own refinery, petroleum products are 
being supplied througr. India. As according to the agreement made between India and Nepal, the 
latter is to buy the raw oil from other countries and is processed in India and India is to supply the 
product from any refinery which, is nearest to Nepal-India border. A semi-government orgaflization 
called Nepal Oil Corporation (NOC) is an authorised agency to supply the oil in Nepal. Regarding the 
fuel quaEty control procedure, right now. NOC is practicing the Indian standards as the basic 
parameters required to check the quality of the fuel. Since the quality of the fuel depends upon the 
base material and the different parameters may vary as according to the basic raw material, the quality 
control is done according to the quality at the primary supplier i.e. Indian Oil Corporation which is 
taken as the basis of the whole procedure. The tank lorries, which are the carriers of the petroleum 
products throughout Nepal, are calibrated first and the fuel is transfered from the storage tank. The 
quality parameters of the fuel is recorded and a sealed sample of the fuel is sent along with the tanl: 
lorry to the destination in Nepal. The station or the storage station in Nepal while receiving the tank 
lorries shall perform the testing of the fuel and shall make confirmation with the reference sample. 
Similarly, the same procedure is applied by the vendors or the dispensing pumps when it is felt 
necessary. 

Now, Nepal bureau of Standards and Metrology in good collaboration with Nepal Oil Corporation is 
going to undertake the programme of monitoring the fuel quality control job. However the procedure 
may not deviate to higher degree. The quality of the fuel being provided by the dispensing pumps 
shall be checked with respect to different parameters being fixed in Nepal standard. The product 
dispatched by IOC and NOC shall be taken as the basic reference material. 

CURRENT FUEL PRICES 

1. ·Petroleum us$ 0.59 (Rs 29/lt) 
2. Diesel us$ 0.24 (Rs 12/lt) 
3. Two stroke oil- us$ 2.42 (Rs 120/lt) 
4. Kerosene us$ 0.19 (Rs 9.75/lt 

LEGISLATION AND INCENTIVES 

Regarding legislation and economic incentives some plan and policies and action plan have been 
prepared and started already in the country. 

Nepal currently faces a number of serous environmental challenges. The Nepal Environmental Policy 
and Action Plan (NEPAP)has been pr~pared to address these challenges. It represents HMG's firm 
commitment to continuing e~forts to ir1tegrate environmental concerns with development objectives. 
and to address environmental problems. 

A number of important measures have already been taken to tackle some of these problems. The 
endorsement of the National Conservation Strategy in 1988 and the follow -up NPC/UN C, N CS 
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Implementation Project have provided a basis for much of the NEPAP work. More recently the 
establishment of the Environment Protection Council in October 1992 was an important step towards 
integrating environmental concerns into the development process. At the local level,the process of 
decentralisation is giving greater responsibility to village and disuict-level agencies and the private 
sector, including non-governmental organisation, to manage resources. 

The NEPAP builds on these initiatives: identification of major environmental problems review of the 
causes and consequences of these problems and recommendation of practical policy guidelines and 
actions to address them. The Nepal Environmental Policy and Action Plan (NEPAP) has been 
prepared as part of His Majesty's Government of Nepal's continuing efforts to incorporate 
environmental concern into the countr/s development process. 

A number of reports produced over the last five years on the stage of Nepal's environment have 
suggested methods of addressing environmental problems. HMG regards the NEPAP as a significant 
step forward in further defining its environmental strategy. It builds on the issues raised and actions 
proposed in earlier repons and aims m develop a coherent strategy to deal with Nepal's environmeatal 
problems. The NEPAP analyses the country's environmental issues in a multi-sectoral framework 
and sets forth a strategy for maintaining the coumry's natural environment, the health and safe!)' of its 
population and its cultural heritage as economic development occurs. 

A thirteen member multisectoral and multidisciplinary Task Force was constituted for the preparation 
of NEPAP. A National Steering Committee consisting HMG Secretaries from related Ministries and 
NGO representative members was set up under the chairmanship of the member of the National 
Planning Commission for Environment. The Steering committee has guided the Task Force in the 
preparation of NEPAP. 

An earlier draft of this document was extensively discussed at a national workshop held in April I 993. 
The workshop was participated by members of Environment Protection Council.senior official of 
relevant HMG Ministries.individual expens.NGOs and representatives of various donor agencies. 
Revised drafts were then circulated among the above agencies and individuals for further comments 
and suggestions. Attempts have been made to incorporate all relevant suggestions that were received. 

The NEPAP Task Force wishes to acknowledge the helpful comments received from government 
ministries and department,NGOs, a11d the donor community. Financial support for preparation of the 
NEPAP has been provided by the world Bank and The Ford Foundation. Coordination and 
management support during the preparation of this document as well as publishing coses \.\ere 
provided uy NPC/IUCN National Conservation Srrategy Implementation Project. 

Fuel adulteration appears to be an issue, though to date no comprehensive srudies h2ve dealt with this. 
Kerosene and diesel are both subsidised, while petrol is heavily taxed. The large price differential has 
encouraged individuals to adulterate petrol with kerosene, leading to higher emissions and reduced 
engine life. The widespread use of less polluting peo-ol-powered vehicles has also been deterred due to 
the relatively high cost of fuel. Some reduction in the price differential has recently taken place, and 
HMG will continue to review its pricing policies in this area. 

Some doubt has also been raised regarding the quality of imported perroleum products. Possible 
sources of contamination include poor refining.improper storage, dirty ta11kers that are not properly 
cleaned after each use and poor petrol -station storage. With a monopoly on the purchase a1.d 
distribution of peo-oleum products, the Nepal Oil Corporation is responsible for checking its products 
for possible contamination and for taking steps to improve fuel quality. however, at present, there 
appears to be no consistent mechanism to check the quality of petroleum products. One possibilic~· 
would be to assess the findings of a recent paper (USAID 1992) that recommended privatisation of 
the purchase and distribution of petroleum products. 

In shon, though HMG Nepal intends to enact a comprehensive environmental protection legislation 
that will place a high priority on sustainability, intergenerational equity and "polluter pays" principle. 
legislation with regard to automotive fuels and infrastructure have to be developed in practicable and 
implementable fonn. 
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Appendix I 

Nepalese National Standards for Kerosene 

s. Characteristics 
"0. 

1 Acidity, inorganic 
- 2 Burning quality : 

a) Char value, mg/kg of oil consumed, Max 
b) Bloom on glass chimney 

3 I Colour (saybolt), Min 
4 Copper strip corrosion for 3 hrs. at 50°C 

5 Distillation 
a) Percent recovered below 200°C, Min 
b) Final boiling point, °C Max. 

6 Flash point (Abel), °C, Min 
7 Smoke point, mm, Min. 

-g Total, sulphur, percent, by mass, max 

... 
~ 

Requirements !Method of test 
ref. to part of 
NS: 237 

nil part 

20 Part: Is t 
Not darker than 

grey 
1 0 Part: 9 

Not worse than Part: 
No. I 

20 Part: 41 h 
300 
35 Part: 7 
20 Part: 

0.25 Part: 10 

I• 
~~~~~~--'--~~~~~~~~~~~ 



Appendix II 
Nepalese National Standards for Diesel Fuels 

; s. Characteristics 
~no. 

- 1 Acidity. inorganic 
2 Acidity. mg of KOH/g, Max 
3 Ash, perceut by mass, Max 
4 Carbon residue (Ramsbottom), % by mass Max 

- 5 Cetane number, Min 
6 Pour point, Max. 

] I Copper strip corrosion for 3 hrs. at 100°C 

8 Distillation % recovery at 366°C, Min. 
9 Flash point : 

a) Abel, °C Min 
b) Pensky - Martens (closed) °C, Min 

1 0 Kinematic viscosity. cs, at 38°C 
1 1 Sediment, o/o by mass, Max 

- 1 2 Total sulphur, % by mass, Max. 
1 3 Water content, % by volume, Max. 
1 4 Total sediments. mg per 100ml, Max. 

-~ 

Requirements Method of 
test ref. to 
part of 
NS: 237 

HSD WO - -
Nil Nil 1 part: 

0.50 part: 
().01 

0.20 
0.02 I Part: 
l.50 part: 

42 part: 
6°C I 2°C for winter IP art: 

I 8°C for sumer 
Not worse than Not worse than1part: 

No.I No. 2 
I 

90 Part: 4 

38 Part: 7 
- 66 Part : 

2 to 7.5 2.5 to 15.7 part: 8 
0.05 (). 1 () part: 
l.0 1. 8 part: 

0.05 
1.0 

0.25 part: 
I• 

part: 



-
= 
-

- . . = • 
-
-

- -

-

-

-

t\ppendix Ill 
-

Nepalese National Standards for Motor gasoline (petrol) -
-

-

-s. Cha racteristi~s Require1nents Method of 
-

~no. test ref. to 
- part of 
= 
= NS: 237 i = 
-
-
-

-

83 Octane 93 Octane -
-

: 1 Colour, visual Orange red -
:_ 2 Copper strip corrosion for 3 hrs at 50°C Not worse than Not worse than part: 
- No. l No. l 
-

; 3 Density at 15°C Not limited but Not limited but Part: 3 
- to be report04:9 to be report~ 

= 4 Distillation 
= a) Iniatial boiling point Not I imited but Not limited but part: 4 
= 
= to be report~ to be reporlul -
--
-~ b) Recovary up to 70°C percent by volume, Min. l 0 l () part: 4 
-

c) Recovary up to l 25°C percent by volume, Min. 50 so 4 - part: -

-

- d) Recovary up to 180°C percent by volume, Min. 90 90 part: 4 
- e) Final boiling point, Max. 215°C 215°C part: 4 = 
-
-

f) Residue, percent by volurnn, Max. 2 2 - part: 4 
-
-

5 Octane number (research method) Min. 83 93 - part: ... 
= 

6 Oxidation stability in minutes, Min 360 360 part: ... 
' 
' 7 Residue on evaporation, mg/I OOrnl, max 4.0 4.0 part: ... 

-8 Sulphur, total, % by weight, Max 0.25 0.2 part: ... 
9 Lead content (as Pb), gm/I, Max 0.56 1' 0,80 part: ... 
1 0 .....__ Reid vapour pressure at 38°C, Kgf/cm2, Max 0.70 0.70 purt: ... 

= 
- ... 
- CX> = 
- \D -
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INTRODUCTION 

Pakistan is a country of 120 million people. Its 9oi popula
tion is concentrated on 3oi area. The ambient air quality is dete
riorating particularly in the urban areas due to tremendous incre
ase of vehicles on roads. The population of vehicles, which was 
only 0.85 million in 1982, has increased tc 2.5 million in 1993 
showing an overall increase of 194i. In the last year, under the 
Priae Ministers Scheme for revamping public transport, about 50,000 
vehicles were imported at a concessional rate of duty in a period 
of 9 months. It is envisaged that with the current average growth 
rate, the number of vehicles will exceed to 4.5 million by the year 
2000. Due to substantial price difference between gasoline and 
diesel oil, the diesel vehicle is a first choice of our people. 
Even owners of old cars get their gasoline engines replaced by 
second hand diesel engines which are readily available at Afghan 
border at a very attractive price. The vehicles fitted with such 
engines are one of the •ajor sources of pollution in the urban 
areas. Another trend has been seen that the people in Pakistan 
prefer to buy reconditioned cars mostly imported from Japan and 
Dubai. The reconditioned car runs only for a year in better 
condition thereafter its eaission exceeds. 

STATE OF AIR QUALITY 

Pakistan does not have continuous air monitoring stations as 
yet. However, analysis on mobile laboratories and various studies 
concluded by the experts revealed that in the southern part of the 
Country, concentration of N02 , dust and benzo(a) pyrene exceeded 
acceptable values in very serious way. The measured concentrations 
of dust and also the carcinogenic benzo(a) pyrene approximately 
reached ten times the limit value. NOz concentrations exceeds the 
maximum allowable concentrations of abOut 3 times. Short time 
concentration of about 10 times the acceptable value was absorbed. 
co and o concentrations were also on the high side. 
so2 levef, however, was low (Attachement I). The test results of 
some Southern - areas showed that hydrocarbon concentrations were 
as much as double and N02 concentrations were 3 times the accep
table standards. so2 concentrations were found within limit. The 
lead concentrations in some areas were approximately 3 to 7 fold 
higher than the permissible limit. 
The situation in central part is almost same as that of northern 
and southern parts of the country (Attachement II). The studies 
have proved that the effect of vehicular emission is 60i in 
degrading urban air quality. 

LEG1SI..ATION 

The following legislation applies to vehicle emissions in 
Pakistan: 

i) 
ii) 

The Pakistan Environmental Protection Ordinance; 
The Pakistan Motor Vehicle Act; and 
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iii) The Pakistan Criminal Procedure Act. 

Under the Pakistan Motor Vehicle Act, public transport 
vehicles are periodically exaained after every six month. The 
Pakistan Environmental Protection Ordinance and the Pakistan 
Criainal Procedure Act impose penalty on polluting vehicles. Since 
the above legislation is quite old,, the Government is now reviewing 
laws with a view to make it more conversant with the prevailing 
enviromnental situation. 

b.CTIONS TAKEN TO CONTROL YEHICLE £MISSIONS 

The government of Pakistan is very auch aware of the environ
mental issues prevailing in the country and has taken a number of 
steps for abating pollution including the vehicular pollution. The 
National Environaental Quality Standards on vehicle exhaust and 
noise have recently been notified by the Ministry of Enviromnent 
and Urban Affairs. These standards allow smoke opacity not exceed
ing 40t or 2 on Ringlemann Scale. Permissible liait for co for new 
car is 4.St, while for old car it is 6t. In the last aonth a 
national campaign was launched against hi~hly polluting vehicles. 
The polluters were not only charged penalty but in some of the 
cases their vehicles were locked up. 

In Pakistan plenty of natural gas is available. A couple of 
years ago, the Ministry of Petroleum and Nat~ral Resources, as a 
pilot project, introduced CNG in gasoline cars. The CHG operated 
car became so popular that the Government has now involved private 
sector to enhance the scope and introduce it in all the 
metropolitan cities at larger scale. In the second phase CHG will 
be used in diesel vehicles. The Government is also planning to 
introduce exhaust recirculation system in old vehicles. A locally 
made device has been tested successively in an old car. The device 
is quite effective for recovery of hydrocarbons from 
vehicle exhaust. After confirmation of further test results, the 
device will be made available in the market. 

FUEL QUALITY 

Pakistan has not established fuel quality standards as yet, 
but it intends to develop such standards on priority basis. For 
this purpose, services of a foreign consultant are being hired to 
carry out an in-depth study of the existing capability of domestic 
refineries and on that basis the consultant will recommend National 
Quality Standards on fuel oil. The Guidelines on fuel quality 
standards be!ng prepared by the eX?erts Group of UNIDO/UNDP would 
be very helpful for Pakistan in establishing its own standards. 

The lead contents in gasoline were ranging from 1.5 to 2 
g/litre. In compliance to the directive of the Government the 
refineries reduced lead content in supreme gasoline. Efforts are 
being made to improve octane and cut down lead contents. 
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CONCLUSION 

The vehicles populatjon is growing at an alarming rate, the 
effect of which is degradation of urban air quality. Cleaning of 
fuel before combustion is an excellent idea to control vehicle 
emission. The Guidelines for fuel quality standards, as being 
developed by the Expert Group of UNIDO/UNDP, would be very helpful 
in establishing consi~tent fuel quality standards in the countries 
of the Asia - Pacific region. Where the fuel quality standards 
would help keep the enviro1U1ent clean there apprehension exists 
that any price escalation of vehicle fuel will result in serious 
socio-econogic implications. The developing countries like Pakistan 
whose import bill of fuel oil is already on the high side, cannot 
afford further pi:ice escalation. 
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ATTACHEMENT-I 

Concentrations of polluting components in ambient air in µg/m1 

Location Keteo Pollutant Averaae Maxi.mum Minimum 

Peshawar sun/overcast ~ l 72 0 
wind NW 834 9280 0 
4-6 •/• ~ 

JO 103 12 
19 235 0 

temp ~ 53 363 0 
23-26°C 80 401 17 

dual 1290 1890 789 

ltohat sunny ~ 3 48 0 
calm wind 975 7192 0 

~ 31 llO 13 
temp 10 153 1 
30-35°C ~ 

156 659 29 
167 684 31 

dual 1640 2670 1150 

Mingora sunny ~ 5 226 0 
swat calm wind 3340 5800 0 

~ 15 100 3 
temp 10 199 0 
26-J0°C N02 38 392 4 

NOx 66 401 15 
du at 1630 2720 1020 

Concentration of the sum of PAH (16 EPA priority pollutants) 
and benzo(a)pyrene in ambient air in ng/""-J· 

Date Place Time 16 EPA pp BaP 

18-05-1993 Peshawar 08:30-10:30 am 43,9 5,4 
18-05-1993 Peshawar 00:05-01:05 pm 23,5 2,0 
19-05-1993 Peshawar 03:30-06:30 pm 18,2 2,5 
20-05-1993 Peshawar 04:30-07:30 pm 64,8 11,3 
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MONTHLY REPORT 05/93 STATION N 1 EPA-PS ATTACHEMENT-'II 

INSTALLATION REFERENCE: PAKISTA:.J Lahore VALIDITY CRITERION 75, 

Par am 1 2 3 4 5 6 7 a 9 10 11 12 13 14 

NAME OZONE sot co NO NOf, DUST3 METH NMBTH W.Sffed W.dir Hum Temp Baro So!fr 
UNI! ppb PP ppm ppb pp "I'm ppm ppm m• Deg ' c mBar• Wm. 

LO THRS 500 500 10 500 500 2 00 80 80 100 360 100 foo 1100 1000 
HI THRS 700 700 10 800 800 3800 90 90 100 360 100 100 1100 1000 

DAY 
1 
2 
3 
4 
5 
6 
7 
8 . . . . . . . . . . .. . . . . . . . . . ... . . . . .. . .. . .. . .. . .. 
9 . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . .. ... . .. 
10 . . . . . . 0.6 1.5 12.6 353.4 . . . ... 0.9 169.3 2a.6 30.7 9al. l 40a.3 
11 . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . ... . . . . .. 
12 29.3 4.0 1.0 2.7 22.7 200.8 3.8 o.3 0.6 27.0 14.9 30.6 9a6.2 &ao.9 
13 . . . . . . . .. ... . . . . . . . . . . .. . . . . . . . .. . .. . . . . .. -\0 
14 29.5 3.5 2.1 30.3 55.2 396.8 6.6 0.8 0.4 93.7 17.B 33.0 986.3 759.5 
15 22.8 6.8 1. 7 5.4 26.5 392.8 6.5 0.6 0.8 70.7 22.4 33.1 985.3 756.5 

V1 16 29.9 6.7 1.6 5.7 23.2 292.8 6.2 0.4 0.7 85.5 25.4 32.8 982.3 755.7 
17 29.3 1.4 0.9 2.8 11.6 189.1 4.8 0.2 1.6 85.9 39.4 29.0 9a3.6 760.2 
18 37.5 4.4 1.4 2.8 17.3 155.2 5.9 0.4 1.0 93.4 37.l 2a.5 9a6.8 760.0 
19 30.5 4.8 1.6 6.7 26.6 310.7 7.9 0.5 0.6 113.0 28.2 31.5 985.6 764.5 
20 36.2 8.6 2.2 10.3 32.0 299.5 8.7 0.7 0.5 lOa.5 25.4 32.5 9a5,5 760.6 
21 33.0 2.2 1.0 2.9 15.7 368.1 6.2 0.3 0.4 162.8 27.2 33.8 985.8 757.7 
22 20.7 5.4 1.4 5.9 22.3 587.1 7.1 0.4 o.s 176.6 25.1 35.3 986.2 753.9 
23 26.8 a.a 1.6 a.9 29.1 450.1 a.2 0.6 0.3 141.0 22.8 36.4 984.l 756.2 
24 27.a . a.1 1.2 4.4 20.9 387.7 6.9 0.4 0.4 169.4 21.s 36.8 980.4 753.9 
25 32.9 a.4 1.2 4.1 17.9 367.0 S.7 0.3 0.5 11a.1 21.8 37.9 977.7 753.0 
26 29.6 7.7 1.6 8.8 23.0 536.1 6.2 0.4 0.9 128.9 22.6 36.8 980.7 755.7 
27 30.7 8.1 1. 7 4.4 24.3 406.3 8.4 0.6 0.3 116.1 24.1 37.2 979.4 754.3 
28 25.8 3.6 1.2 7.9 20.0 408.0 7.0 0.5 0.1 4.6 33.5 35.3 976.4 752.9 
29 29.5 0.4 o.a 2.3 7.5 592.6 4.8 0.2 0.1 4.5 41.2 33.1 975.5 755.S 
30 24.7 . . . ... 2.S 11. ! 469.9 3.2 0.1 0.5 12.4 49.3 29.0 978.8 759.1 
31 26.2 1.4 0.7 3.1 10.5 124.9 0.4 o.o 1.3 163.0 53.8 27.8 982.0 759.6 

MINIMUM 20.7 0.4 0.6 1. 5 7.5 124.9 0.4 o.o 0.1 4.5 14.9 27.8 975.S 408.3 
MAXIMUM 37.5 8.8 2.2 30.3 ss.2 592.6 8.7 o.8 1.6 178.7 53.8 37.9 986.8 764.5 
AVERAGE 29.1 5.2 1.3 6.2 21.5 364.4 6.0 0.4 0.6 111.0 29.1 33.1 982.5 735.9 
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The quality of air that every plant, animal and human being 

breathe may determine the very survival of Mother Earth, our 

planet. During the past decade, scientists have raised the 

specter of global annihilation no longer from the threat of 

• nuclear war but from the effects of industrialization. We 

who inhabit the Asia Pacific Rim although we belong to the 

Third World countries with developing or newly 

industrialized economies, are equally threatened as the 

fully industrialized nations of Europe and the Americas. 

Our disadvantage lies in the fact that we are less prepared 

to counter these effects of global industrialization than 

our more affluent neighbors in the North. We cannot abandon 

industrialization or lessen our dependence on motorization 

and the use of fossil fuel. We are left with limited 

choices. 

Today, Ladies and Gentlemen, we sit dc•wn t•::o consider our 

options, and the steps we hav~ to avert this impending 

gloom. The Philippines, an archepelagic nation of 7,000 

islands in the bossom of the Pacific Ocean and the China 

Sea, the problem is mainly centered in Metro Manila a 

metropolis of 3 cities and 14 municipalities comprising a 

land area 636 sq. kilometer with a population of about 

e,000,000. The density of population per square kilometer 

is 12,579/sq.km., its total road network is 160,560 kms. 

with a vehicle population of 2,102,946 and vehicle per 

kilometer of road density of 13. 10/km. The ratio of diesel 
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t•:• gasc:•l ine fed motor vehicle is 6: 14. An estimated 250,000 

new vehicles are added every year with an annual growth rate 

of 15'l.. 

Motor vehicle emissions have become great concern to the 

government especially in urban areas of Metro Manila. A 

recent study commissioned by the Asian Development Bank 

shows that particulate matter and lead in the air are above 

international acceptable levels. Such emissions come from 

automotive fuels gasolines and diesel, as well as from 

blends of gasoline and two-stroke cycle engine oils used in 

motorcyles. 

Gasoline-fed vehicles, mostly cars and light vehicles, 

numbering 1,448,634 consume 37.6 thousand barrels a day of 

fuels in 1993 while diesel-fed vehicles, including jeepneys, 

AUV 1 s, trucks, buses <mostly for public utility). cars and 

vans, numbering 654,312 consume 67.2 barrels a day. 

This UNDP/UNIDO pro.ject "Regional Network on Control and 

Regulatory Measures concerning Motor Vehicle Emissions" is 

indeed very relevant and timely. As no man is an island, no 

country is fully independent of the other. NAFTA ~ AFTA are 

of this reality the interdependence among 

nations, considering regional specific conditions. 

The Quality of the fuels used in motor vehicles has been 
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identified as one of the contributing factors to air 

pollution. Standards for such fuels have been considered 

lax by most environmentalists just to say the least. The 

demand for better better quality and cleaner fuels have 

• mounted dramatically not only in highly industrialized 

countries, but also in Third World nations such as we 

represent in this forum •• The draft guidelines for this 

expert group meeting actually reflects most of our thrusts 

and considerations. Yes, our government and people want 

cleaner and better quality fuels from multinational oil 

companies but we have to face the cold realitie~ of such 

constraints, as: 

1. SUPPLY - The configuration and capabilities of the oil 

refineries as well as the accessibility to other alternative 

sources for supply of the better fuels, 

2. CAPACITY TO PAY - The economics of international market 

prices, foreign currency fluctuations and domestic pricing 

regulations. 

? 
~- COMPATIBILITY vehicles and existing - To user 

infrastructure for storage, handling and distribution. 

Presently, there are three oil companies in the country 

PETRON, SHELL and CALTEX. The oil industry in the 

Philippines is heavily regulated and a sensitive sector 

linked to political and economic stability. Adjustments in 

prices of petroleum do not adJust according to current 

market fluctuations, and after lengthy 
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public hearing and decision by a quasi-judicial body, the 

Energy Regulatory Board. Invariably, these public hearings 

are scenes of furious opposition from consumer groups and 

militant transport organizations, especially the provision 

for the Oil Price Stabilization Fund, which for a time • 

served its purpose, but has now outlived its usefulness and 

has been the subject of mounting public criticism and 

scrutiny by lawmakers in Congress. Deregulation in the fuel 

industry is fast gaining a foothold especially with the 

initial privatization of the government owned refinery 

PETRON with the sale of 407. equity to ARAMCO last February. 

As early as 1988, the Bureau of Philippine Standards and the 

Departments of Energy, Environment and Natural Resources, 

Science L ·Technology, and the Department of Edu~ation, 

Culture and Sports with the prodding of non-governmental 

organizations with ecological and environmental issues, have 

embarked on lead and sulfur phasedown program for petroleum 

products. Last year, the leaders of the petroleum industry 

representing Petron, Shell, and Caltex, sharing the 

government's environmental objectives of reducing the 

effects of exposure to lead, which existing technology 

utilizes as additive to upgrade the octane in gasoline, 

signed a Memorandum of Agreement with PRESIDENT FIDEL V. 

RAMOS witnessing the ceremonies, agreeing to pursue a 

comprehensive program of reducing the lead content of 

gasoline and reducing pollutants in diesel fuel. With 

~ 
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active support from all sectors for cleaner fuel, the lead 

phasedown prgoram was accelerated and unleaded gasoline was 

made available in Metro Manila last month. Sul fur reductic•n 

in diesel fuel and oil are next in the agenda. The high 

sulfur content in diesel fuel is complicated by the fact 

that the 

requirement 

Philippines source 807. of its crude 

from the Middle East. The high demand for 

diesel fuel requires existing desulfurizing capabilities of 

the oil refineries supported by higher importations of low 

sulfur crude to meet present standards. Even with the on-

going refinery upgrading to install desulfurizing units, the 

desired level may not be met soon. 

A Philippine National Standards <PNS) fc•r automotive fuel is 

being discussed in the technical committee of the Bureau of 

Philippine Standards. The Department of Energy will enforce 

and monitor compliance by the industry. Quality control 

procedures include site inspection, sampling and ~esting at 

the refineries, bulk storage points, retail outlets, and 

even import shipments prior to discharge. At this stage, 

the government has no testing laboratory of its own relying 

mainly on the testing laboratories of the oil companies or 

abroad. With the samples being tested by several 

laboratories and results confirmed piece meal basis, the 

results could indeed be subject to error. 

We are actively the ASEAN Conferences on 
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uniform conventions for motor vehicle type approval which 

will impose strict compliance with emission standards for 

imported engines and reduced dependence on used engine 

importations to re-power the existing motor vehicle fleet. 

Within a year's time, the government agency engaged in 

regulating the registration of motor vehicles - the Land 

Transportation Office which yours truly represent in this 

meeting, with the entry of private entrepreneurs will 

operate a nat ic•nwide netwc•rk of smoke emission testing 

stations in 200 locations all over the country. At this 

in time. we are loc•king forward to cooperative 

assistance frc•m our Pacific Rim neighbors for the 

establishment of a petroleum testing laboratory with 

facilities capable of testing properties required in the 

standards which may be set or agreed upon as a result of 

this meeting. 

Finally, I wish to express my personal and that of my fellow 

delegates' appreciation for the host country - the People's 

Republic of China and the eternal City of Beijing for a warm 

welcome and pleasant stay. Good day, Ladies and Gentlemen! 

Land Transportation Office 
East Avenue, Quezon City 
Republic of the Philippines 
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Paper for ~he •£XPERT 6ROUP #EETIH6 OH CONSIDERATION OF 
AUTO#OTIVE FUEL QUALITY STANDARDS AND THEIR EFFECT OH #OTOR 

VEHICLE E#ISSIONS IN THE ASIA-PACIFIC RE6IOH•, 
(IJ.eiwin9, Chin•, 3129-31194) 

INTRODUCTION 

The Philippines, with the assistance c•f various 
internat i•:onal agencies, has been trying t•:o address the increasing 
concern on the environment, identifying as many, if not all, of 
the causes of pollution, their interrelationships, and possible 
solutions, b•:•th i'"t the shol·t term and long term. The Department 
•:Of Envir•:onment and Natural Res•:our.:es <DENR), in cooperati•:on with 
international agencies, is conducting meetings and workshops in 
•=•:•nnection with the Metropolitan Environment I:iiprovement Program. 
With the various government agencies participating in said 
pr•:•gram, much of the i:ontents of this report considers the output 
and thrusts of said program. 

J.O FUEL STANDARDS 

1.t. STANDARDS FOR#ULATIOHIREVIE# 

In the Philippines, the Bureau of Product Standards 
<BPS) of the Department of Trade and Industry is mandated to 
formulate and en force standards as wel 1 as CC•ordinate all 
standardization activities in the country. Standards are 
drawn up by the BPS through its Technical Committees <TC's) 
comprising representatives from all sectors of society which 
will be affected by the standards. 

When a TC has come up with a proposed standard or 
revision, reflecting a balance of various interests, such 
prop·:,~a! is circulated t•:o the public for comments prior to 
approval and promulgation by proper authorities. 

1.1.2. For Petrolea• Products and Labricants 

Enforcement of standards is through the Department of 
Energy <DOE). 

The BPS TC (#12) is co-chaired by a representative of 
the oil manufacturers. The members are representatives from 
each of the oil manufacturers <Petron, Caltex and Shell), 
the academe, and from government - the Department of Energy 
(DOE>, and Industrial Technology Development Institute 
<ITDI) of the Department of Science and Technology. 
Invitees to this TC include the car manufacturers, oil 
recyclers and very recently, oil/engine research 
laboratories, oil researchers/ producers. The Environmental 
Management Bureau CEMBl of the Department of Environment and 

i 
~v 204 

I 1111 I I 11111111 11 11111 
11111111 I 1111111 ill 11111111 11 11111 11 

llllil I 111•1111 II II 111111 111111111111111111111 I I 1111 1111111 111111111111 lllllllll Ill 

======~~~~~-------------------.:...--~=-=~=~~11111 11 I 111 Ill Ill 11111111 I llNllll 11 I 111 11 11111 II 111111111111 



Natural Resc•urces <DENR), which used to be just an invitee, 
has been made a permanent member. 

Reviews of existing standards are undertaker. every two 
(2) years or earlier as deemed necessary. 

J.1.3. Considerations in For•alations/RevieNs of Petrolea. 
Prod acts 

When the BPS conducted its review of the standards 
gasoline in 1'388, and diesel and fuel oil in 1·39·3, a 
and sulfur phasedown was programmed. 

for 
lead 

Sharing the national environmental obje•:t ive that 
reflects the grc•wing global awareness of the effect~ oi 
exposure to lead, which existing technology utilizes, among 
other things, as an additive to upgrade the octane of 
gasoline, the leaders of the petroleum industry <Petron, 
Caltex and Shell> and government agencies CDENR, DOE and the 
Department of Education, Culture and Sports - DECS> signed a 
Memorandum of Agreement, in the presence of the President. 
The parties bound themselves to pursue a comprehensive 
program of reducing the lead content of gasoline with end in 
view of eventually totally eradicating the use of lead and 
introducing unleaded gasoline and substantially reducing 
other pollutants in the gasoline and diesel fuel prc•duct i•::on 

refining process. Said MOA was attested by the Senate 
Committee on Environment and witnessed by the Department of 
Health <DOH), Department of Social Welfare and Development 
CDSWD>, Metro Manila Authority CMMA>, and the Rotary 
International, Philippine Jaycees, Pinagkaisahang Samahan ng 
Tsuper at Operators Nationwude, Inter-city Bus Operators, 
Soroptimist International Philippines Region, Catholic 
Bishops Conference of the Philippines, Philippine Medical 
Association, and ZONTA Club Philippines. As a result, the 
lead phasedo•Jn program was accelerated, and even modified tc• 
include early introduction of unleaded gasoline. 

As earlier mentioned, the standards should reflect a 
balance of various interests. ror petroleum, the 
standards formulation/review considers: 

a.> government policies and thrusts, e~~e~i~lly as regards 
the environment; 

b.) product supply, e.g., the configuration of the oil 
refineries, the accessibility to other alternative 
sources of supply, and the practicability and 
accessibility of alternative fuels, among others; 

c.) capacity ta pay <economics) and the present regulations 
and pricing mechanism; 

d.) logistics and i.e. , compatibility to 
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user vehicles and infrastructure for storage, handling, 
marketing and distribution, both existing and 
programmed. 

1.2. PREVAILIH6 STANDARDS 

There are at present Philippine National Standard <PNS) 
for three grades of fuel for spark ignition engines, namely: 
regular, premium and unleaded premium gasolines, and for the 
single grade diesel fuel for combustion igni t i•::an engines. 
Meanwhile, the PNS fc•r 2-stroke cycle engine oil is only for 
air-cooled gas•:ol ine engines. 

J.2.J Faels for SI Engines 

The prevailing standard for both the regular and 
premium grades of low leaded gasolines is contained in PNS 
111'9: 1·3·33 while that for the unleaded gas•::il ine is PNS 
1131:1994 <Annexes 1 ~ 2 >. These are actually very 
recent revisions or formulations to reflect the Memo of 
Agreement mentioned earlier. 

It is noteworthy to mention that the country's 
gasolines have a maximum lead content of 0.15 g/l, a 
proposal in the guidelines. The low lead gasolines were 
introduced nationwide in June 19"33, way ahead •:of the lead 
phasedc•wn program. The unleaded premium gasc•l ine <ULG) was 
introdu1:ed last rebruary 14, 1994 thr·::iugh 30 stat ions in the 
Metre Manila area to test the market. 

============================================================ 
Lead Cin 9Lll 

Programmed .ill. 1988 Actual 
Premium Regular Premium Regular 

- - - - - - - - - - - - - - -
1989 •BE. .60 .86 .6(1 
1992 .6 .4 .6 .4 
1993 .15 .15 
1994 .4 .2 .15/.013 .15 
19'96 .2 .15 

============================================================ 
A full swing nationwide introduction though, at this 

early, is not possible because of logistics •:onstraints, 
especially considering the many islands and varying demand 
mix and patterns throughout the country. The benzene 
content of our ULG is controlled at a maximum of 5i. CV/V), 
aJso consistent with the guidelines. 

t~ 
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1.2.2. Fael f~r Cl Engines 

In 1989, the diesel ~n~ iuel oil standards were 
reviewed, particularly on the sulfur levels. Be·:ause of 
desulfurization constraints, the sulfur level was only 
reduced to 0.87. from 0.9i maximum. PNS 20:1992, the 
prevailing standard for diesel fuel <Annex 3>, also applies 
to diesel for industrial use, including power generatc•rs, 
except fo~ gas turbines intended for electricity generation 
by utility firms. 

1.2.3. TNo-Stroke Cycle Engine Oils 

PNS 236:1992 <Annex 4) sets the standard for two stroke 
cycle engine oil, or what is commonly called 2-T oil. This 
standard was developed to properly classify the minimum 
quality levels of motor oils for two-stroke cycle air-cooled 
gasoline engines. This also serves as a guide to the 
correct use of two-stroke cycle oils to increase margin of 
safety and to reduce maintenance cost. This standard does 
not include the specification for smokeless two-stroke cycle 
engine and large water-cooled two-stroke cycle outboard 
engine oils. 

1.3. PLANNED CHAH6ES 

1.3.1. On Fuels for SI Engines 

Discussions are on-going on the possibility of 
mandating the phaseout of leaded gasoline by year 2000 at 
the latest. Some quarters would even want total phaseout by 
1997, unmindful of the capabilities of the existing oil 
r::!fineries to supply the product. 

There are executive orders and bills being drafted to 
mandate the lead phasedown and phaseout. Because the 
current lead level for both gasoline grades is 0.15 g/l, the 
technical people rec•::immend the phaseout approach rather than 
a phasedown, pointing out that for both technical and 
economic reasons, the pre;ent lead level is the optimum. 

The ULG formulation, <considering the fact that the 
lead substitutes may be as harmful or even worse) is being 
seriously looked into. Of particular concern on the quality 
of the ULG is the level of aromatics in general and benzene 
in particular. Besides, as mentioned earlier, the logistics 
and infrastructure to support the program, the fleet mix, as 
well as the economics have to be taken into account, in 
addition to the supply availability aspect. 

The country has embarked on 
SOPs, using ethanol from sugar. 

trw1 
an alcogas project in the 
This was implemented on a 
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pilot project basis in two sugar-producing p~ovinces. Its 
full implementation was not carried •:out be•:ause of the 
higher cost of the fuel blend, with alcohol or sugar 
commanding prices higher than gas•::>line. However, shoLld the 
need arise, this may be resorted to. 

Pilipinas Shell's new refinery is expe•:ted 
completed late this year. This is a relatively 
refinery, capable of producing unleaded gasoline, 
the lat er technology rPf·=·•·niLll ated gasolines. 

t.3.2. On Fuels for CI Engines 

1.3.2.1. Diesel Fuel 

t•:- be 
modern 

but no:at 

DENR's Administrative Order No. 14 sets S02 emissic•n 
levels of motor vehicles which ~"\Uld require diesel fuel 
with lower sulfur level. An executive order is being worked 
out to mandate the reduction of sulfur to 0.57. by weight 
before December 1995 and 0.057. by De~ember 2000. 

The local oil companies expressed concern. At present, 
the existing oil refineries are fully utilized, as far as 
diesel production is concerned, and while diesel demand is 
at 112 thousand barrels per day <MBCD>, the present 
desul fur izat ion capability is only 40 MBCD, al th•:•ugh 
projected to increase to 84 MBCD with the commissioning of 
Shell's new refinery late this year. Petron has an on-going 
plant expansion project, including additional desulfurizing 
capacity, expected to be completed early 1997, with which 
they will be able to improve and maintain diesel quality c•f 
0.4'1. by weight <max) up to year 2000. Caltex, meanwhile, 
noted experiences in developed countries that extraction of 
sulfur to the very low level of 0.05'1. causes removal of 
compounds that provide wear protection to diesel fuel 
injectors. Prematurca wear of in.ie•:tors lead to poor- fuel 
atomization which result to poor combustion and consequently 
smoke belching. Re•:ent w•;;rk suggesting that for many 
current production engines, a reduction in sulfur c~ntent 
from 0.3'1. to O.OSX has little effect on particulates. 

Disposal of the huge amounts of sulfur that would 
build-up at the oil refineries should also be considered. 

1,3.2.2. Other Fuels 

The shortage in desulfurization capability is 
aggravated by the high sulfur Middles East crudes 
besides being abundant and low-cost, are the optimum 
feed to produce the country's product demand slate 
5). 
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Because of difficulties associated with the 
reQuirements f·:-r a cleaner diesel fuel. alternative fuels 
have been or are still beinQ looked into. 

The •:•:-untrv had a pro.1e•:t on °: 0:u: 0:-diesel and tested Qn 
l'letro Manila buses. al s•:• in the 8(•' s. Var iat io:-ns were made 
fr•:•m the use •:•T Dl ain •:•: .. :•:onut •:•i l t•:• an es~er i Tied •:cu:•:--oi l 
at varvina blends w1th diesel. Present studies include 10U% 
esteriiied •:•:n:•:>nut •:0 ii fuel. The vario::>us blends are 
sub.Jected to tests such as fuel ef fe•:ts on enQ ine, 
durabilitv lhoursJ, and comoression. 

LPG has been rec•:•mmended f•:•r use in public transp•:•rt 
vi•:e die5el fuel. This was not en•:•:>Uraged bv Qovernment 
because of shortage of supply fr•:•m local production, the 
difficulties in the lc•aisti•:s of this spe•:ial petroleum 
product. as well as its high subsidy because of its current 
use as mainly household fuel. However, the Board of 
In·.1estment has approved lately incentives for the 
importations of semi-knock down taxis fueled by LPG, for 
cooperatives. The resulting LPG consumption of these 
vehicles would replace what would have been an increase in 
diesel consumption. 

1.3.3. On TNo-Stroke Cycle Engine Oils 

There has been n•::, suagestion yet on the revision of the 
existina standard. The concern related to 2-T oil is ~he 
lack of knowledae of the users on aualitv against the 
oer•:eived e 0:onolflV usina oils fr•::om backvard re•:v•:lers. 
Further, most tricycle orivers reQard more oil and smoke as 
an indication of aood lubrication. 

The quality imorovement could result, therefore. not 
from the chanoino of the standarc. but throuah information 
campaiqn on proper lubrication. This could even lead to the 
extinction of the backyard Cilleaall recyclers. whose 
products do not meet the standards. The DOE is licensina 
recyclers and their products of recvclina. There are 
existina standards for products of recycling, as encouraged 
by law. 

2.0 #OTOR VEHICLE PARCIE#ISSIOH CONTROL SYSTE# 

2.1 COHPOSITIOH OF HOTOR VEHICLES BY TYPE: 

In 1993, the Philippines has a total 
registered motorized vehicles. excludina 
trailers, itemized and cateaorized as follows: 

of 2,102,946 
tyactc•rs and 

o CARS - (Liaht. Medium. and Heavy) 531.240: of this 
total 94% is privately owned. 4% is for-hjre. and 
only 2% accounts for oovernment. diplomatic and 
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UTILITY VEHICLES 
orivatelv owned. 
Qovernmen't: 

- 034.168; 
147. is 

of this total 83% 
for-hire. and 3i~ 

is 
is 

0 TRUCkS - 168.280; of this total '91% is privately 
•:•wned, 6/.. lS fc•r-hire. and 31. lS ooviernment: 

0 BUSES - 24.603; of thi.s total 167. is privately 
owned. 8""'"' ~,. is fc·r-hire, and 1;. is aovernment; and 

o MC/TC - 547,655; of this total 597. is privately 
owned. 3"3% is f c·r -hire , and 27. is a over nment • 

As regards the classification, the greatest percentage 
of motorized vehicles in the country belono ~o the Private 
Sector which is 797. (or 1,GES,631) of the total, followed 
by For-Hire which is 187. <or 385,429), and only 2.22% 
(47,020) for Government, .157. <3.141) for Diplomatic, and 
• 131. (1, 625) for Exempt. 

2.2 #OTOR VEHICLES BY FUEL USED: 

A maJority of motor vehicles in tne Ph1l1po1nes is 
fueled by aasol ine which is 697. or 1, 448, 634 c.f the total 
reaistered. and only 317. or t.54.312 mot•:•r vehicles are 
diesel fed. presented and itemized in Table below. 

1993 HV RESISTERED BY FUEL USED 

--~-·----··--------- ------- ------- - ·-----. : . . . . TYPE . GAS . DIESEL : . . . . . : : -· ------- --------- --- ·- ------------·-. CARS 500,"308 . 30,332 . . . UTILITY VEHS • . 390,550 : 442.618 . . 
: TRUCKS : 13,930 151. 350 . BUSES : 665 . 23.938 . . . MC/TC . 542,581 . 5,074 . . . . . ----------·-

T 0 T A L . 1.448.634 654.312 . . . ----------·-- -- - .. -- ~· . ·-. 

Details and breakdown of items 2.1 and 
in Annexes 6 to 15 of thi~ report. 

2.3 EHISSION COHTP.OL SYSTEM: 

are 

: . . 
: . . 

: 

shown 

The control svstem for emissions from motor vehicles is 
soe·:ified in "Rules and Reo•...1latii:-.ns f•:•r the Pi-event1·::.n. 
Control and Abatement of Air Pollution from Motor Vehicle 
1.1·:,1·:u" issued bv the National Pollution Cont-t·.:·l t.::omm1ss1on 
<now Environmental Management Bureau) pursuant to the 
pr.:ov1sic•ns of Presidential Decree No. 1181. 
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The provisions of the "Rules and Regulations" for new 
vehi•:les have not been fully unplemented. At present, new 
vehicles are registered without any problems. 

On the other hand, the Philippines has a t•:•tal of four 
c.4) government-owned mechanized motor vehicle inspect ion 
stations <2 stations in Metro Manila and 2 stations in 2 
different hiqhly populated regions of the country), and has 
just purchased 25 portable smoke testing units for diesel 
fed motor vehicles distributed to all field district off ices 
•:•f the Land Transpc•rtat i•:•n Off i 1:e in Metr•:• r-1ani la. 

Due tc• the limited number of oc•vernment owned MVIS, 
implementai: ion of the me•:hanized Motor Vehi•:le 1nsoect u:on 
Stations is confined only to areas where these stations 
are located. t•:• in-use motor vehi•:les. and to certain 
classes or type of motor vehicles: 

a. all for-hire motor vehicles except tri•:vcles: 

b. all for-hire provincial buses whose authorized 
routes in•:lude Metro Manila. 

c. all motor vehicles apprehended for smoke-belching 
by LTD law enforcers and deputized aoents. 

The abovementioned vehicles are required to comply 
with the standards before they are accepted for renewal 
reg istrat ic•n. 

Nondispersive infrared analyzer CNDIR) type tester is 
employed in the stations to measure the volumetric 
concentrations of CO and HC emissions at idlino conditions. 
The standards are as follows: 

Cu 

H(. 

. . 
: up to 1200 ppm for vehicles with a 4-

strc•ke encune: 7800 ppm for vehi·:les with 
a 2-stroke enoine; and 3300 ppm for 
ven1cles with a rotary and soecialized 
enoine. 

Al! motor vehicles shall not emit exce~sive smoke, bad
smell ina or harmful gases while running. It shall have an 
exhaust pipe which shall comply with the following 
requirements: 

a. The exhaust pipe shall not have its openino 
towards the plate; 

b. The exhaust pipe shall not be directed towards 
the passenger compartment; and 

II 
1r (!' 211 



c. The exhaust pipe shall be so l•:u:ated that it 
mav not cause fire to the mc•tor veh i·: le itself 
C•r the caroo. or that it shal 1 nc•t •:•bst r u•: t 
the fun•:t ions Of the •:•th er svsl:ems C•T the 

vehi•: le. SU•:h as the breakinQ system •:•r the 
electrical system. 

With resoect to the exhausl: emission from the exhaust 
Dices ot d iesel-tuei ed motc•r veh1c les. the 01 a•:•: s•: .. :•t 
content shall not exceed 2.5 m-1 liqht absorption coet1cient 
or ~6% hartridoe smoke limit or 48X in the Bosch tvpe smoke 
meter. The diesel smoke shall be sampled while the 
accelerator is pressed and tested witn diesel smoke tester. 

The standard for diesel-fed vehicles under no load and 
fully accelerated conditions shall not be more than 48/.. 

3.0 FUEL COHSU#PTIOH 

3.1 TRANSPORT SECTOR 

3.1.1. Gasoline and Diesel for Land Transport 

The consumpt i•:•n of gasc.cl ines and diesel in the land 
transoort sector represents 30-40% of the total petroleum 
pr•:•ducts consumot ion in the country. 
lhis sector is second onl v tc• 

in the cast tive vears. 
the industrial/power 

aenerat1on sector insofar as oil consumol:1on is concernea. 

============================================================ 
FUEL CONSU1•1P r I ON 

<.in thousand barrels per day) 

1 ·:t8·::1 1·~·:;,(1 1·~·~:i. 1 ·:,-;, .2 1 ·;j·;,.3 

·------- -- ·-- ··--·- -- -------- ~ -·-···- -- --
PREMIUM 3ASOLINE 
- transport 24.0 25.8 22.0 24.8 28.2 

- total 24.2 2£.8 22.2 25.1 28.5 
- - -- - - - - - -

REGULAR GASOLINE 
- transport 9.4 9 • .it 8.0 8.8 ·:;,. 4 

- total 9. 5 ·=-. 5 8. 1 B. ·;:, ·:.. 5 

- - - - - - - - - - - - - - - -
DIESEL 

- transport 34.B 44.9 55.4 E.C' C' f.7.2 .J • ..J 

- t•:•tal 61.0 71.3 r;,. 1 ·~L. 3 11..2.1) 

- - - - - - - - - - - - - - - - - - - - - - - - - - -
TOTAL OIL 219.2 226.·~ 221.I :2~(1. 4 277. •:J 

transport 
- vc•lume 6& • .L av. 1 E::I~. 4 99. 1 104.8 

- 'l. r..t total 31 ?'-' 38 .. ,) ;3':! w..J 

===~===========;==~===:======================~===~=====~==== 
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• 

Last year. diesel tueJ. a•: c c•unt ea T•:•r the 
•:onsumot ion w1 tn in th.:.> land tr .anc:o•::>Yt se•: toY. ~es1 .-:Jes iuel 
efficiency. diesel has been attractive because it is 
considered as a product for tne mas~es. ano tnererore. w1tn 
the socialized pr1cina scheme adopted for petroleum 
products. the price of diesel. toQether with LPG and tuel 
011. is subsidized by other products. e.a. aas•:•l 1ne. 

3.J.2. TMo-Stroke Cycle Oil 

Twc-stroke cycle oils (2-T oils) are commonly used 
m•::ot•::orcycle units with no m•:•re than 250 •:c engines. The 
is introduced in the engine either thru premixina 
qasoline in the fuel tank or thru the automatic 
injection system. 

f•::OY 
•:•i l 

with 
lube 

The former national oil comapny has conducted a study 
on the market •:Of this produ•:t and its cnara•:ter ist i•:s. The 
study revealed that ~Of. of the two stroke enaines are 
tri•:yo:les. a popular publio: t;'ansp•:•rt 1n tne residential 
villaaes and towns located far from the main roads. 
~otential market for 2-T oil is 2.u to ~.0 m1J.J.1on J.iters 
per month. The supply ot 2-T oil is dom1nated by the oil 
re•:: ye 1 er s . 

Last year's reported sales for 2-T oiJ. is about 2.0 
million liters per month. 

3.2. PETROLEU# PRODUCT DEHAHD 

There has been a supply (product ic•n.I - demand imbal an•:e 
in the country <Annex 16>. The product mix required by the 
market is not the same mix coming from crude oil refinina 
considerinQ the types of crude available, the cost of crude 
and freiaht, and the configurations of the refineries. 
includinQ storaqe. To optimize production over oemand. the 
oil companies make use of linear programs to auide them in 
their crude slates, and \olhether they make c•r buy/sell 
certain products. The optimum Philippines' crude mix has 
been about 80% Middle East Crudes and the rest is composed 
of China. Australia and Far East Crudes. includino the 
country's own 1ndiaenous prodt1•:t ion. 

Thus. the countrv has been imoortino some oroducts and 
export1no other produ~ts. Diesel. tue1 01i and LPb are the 
frequently imoorted products. while naohtna and reformate 
a·re expoYted. witi-1 the a•:•:ele·ratea i.•:·w-le-:ta pyoor:11i1. 
reformates could no lonoeY be exoorted, but even have to be 
imported. to con.~rm with tne lead reau1remen~ ror tne same 
octane ratinQ. Low Sulfur Diesel t0.5% 5) is beina imoorted 
to be blended with the h1aher-sul tuY d1ese&$ orooucea 
the Middle East crudes. But there 1s an increas1nn 
to make available in Metro Man11~ onlv the Low 
Diesel. 

I~ 213 

f Y•:rm 
d;•mand 
Sul 1'ur 



Because of the power crisis in the country as the 
suoplv increased faster than the demand, aaaravated by ~~e 
non- commisionino of the nuclear power plant and the delayed 
•:ommi ssic•n inQ of other n•::>n-c•:•nvent ic•nal energy pr•:•-iec ts due 
to environmental concerns, the demand for diesel 
substantially increased to 40% of the total oil demand. 
Diesel is used as fuel for the stand-by oower baroes and 
•:•ther fast tra0:k pro_je•:ts. as •Jel 1 as in aener-at•:•r sets. 

~~~ ___ FUELS _llHD Lll~ES PRlc_IH6 

617~ (RA 617~J created the 011 
1naustrv Lomm1ss1on. a maJor function ot wnich is to set tne 
orice of petroleum products. This function is now vested 
uo•:•n tne Ener-ov ~eoulat•:•YY b•:•ard (t:::F.:iP by viYtue of 
Executive OYdeY No. 172 CEO 172J. 

4.2. Lubricants Pricino 

Because of the thousand and one ways of producing 
lubYicants. as well as the sianificant number of maYket 
olayeYs, the government, throuqh the ERB, opted not to 
reaulate the price of lubricatino oils and areases and 
basestc•cks. However, these products are still sub.ject to 
the non-pricina reaulations of the DOE. 

~.3. Petroleu• Fuels Pricin9 

RA 6173, the mother law on reaulat1no the 011 
industry. provides that "no chanoes in prices may thereafter 
oe made bv tne 1~:ommiss1•::on 'Jl th•::·•-1t pr i•=•·( oubi I•: not ice and 
hearino at which any consumer of petroleum products and 
other oarties who may be atfected may aooear and 
part1~~~ate". The Commission. later reclaced by the Board 
ot Enerov lB0~J and now the~~~. or1cea oetro!Pum oroducts 
o~sed on cost r-ecovery. However. to encouraqe the reduction 
of lead from u.Sb and U.b 011 1~ve1 tor orem1um and reoular 
oasol1nes. r-esoect1velv. to 0.15 a/1 for both arades. the 
~~B calculate~ the 011 
aaso11nes based on the 
ditrerential between tne 
rhe same apcroach was 
Gasoline (ULGj netback in 

comoan~ netoac~ for the 1ow lead 
S1naaoore Import Parity CSIPJ 

hiah lead and low lead oasol1nes. 
adopted in sett1no the Unleaded 
Januar1 of this year. 

The present wholesale posted price of petroleum 
products is built up of the (1) oil company recovery 
Cnetback> which includes the landed cost of crude. duties 
and maroin. (2) special duty, (3) soecifi•: tax. and C<P the 
Oil Price Stabilization Fund COPSF). RetaiJ prices would 
have the dealers' and haulers' marq1ns added to the 
wholesale posted Prices. Taxes. duties and OPSF affects 
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sociali=ed cricina. 
fluctuations due to 

n-, e OF'SF • wni·:h lS !..ISed t•:• abs•:•rb 
•:ha1iaes irl the •:t"•_,.je ·.:·:·si: 

exchanae rate. also varies. w1tn 
and T•::•re1an 

·: r •:>Sos-pr •:•du•: t 
5UO': l d 1 =;.. >:: l •:•n. r:·.,.. 1·:~5 ·:•T OY•:•CJLt•:t;..; ·:·.:·nto;ur:)-:-·3 •:t··· c:ne m3SS~S. 
e.a .. Cl iese.L. tue1 oil and LPG• are 5ubsic1=ea ov products 

'2. •..J •• 

oasol1ne. rnus. tne suos1oi=ea o~oaucts m~v oe w1tndraw1na 
rrom tne tuna ~nere tne subsio1zinc 0~0~u~t~ ~ontr1out~ to. 

The inaustry is heav1iy 
reoulateo. Ad.1ustments ln or1•::es •-:•: oe'tr•:0 1.;;,•..1ir1 •:ir•.: .. j•..1•:t·: •:an 
oe made onlv after due notice and nearino. ~rice increases 
are usually ffie't w1tn stronq 0000:1t1ons :ucn ~nat the O~~F 

has been effectively abused. and tor many. nas outlived its 
purp•:•se. 

A Task Force on Oil Derequlation is studvino the 
pr•:ioram f•-:ir derequl at ion of the •:ii l industrv. the a•:t i vi ties 
to be undertaken over what time frame. as well as the 
impacts of such activities. as oil affects transport. power. 
and all industries. Consultations with various sectors are 
now on- aoino. Many believe that dereoulat1on of the oil 
industrv will result in better competition. better aualitv 
fuels. better- or icas. H1:i•.o1ever. the oovernment is oro•:eedino 
with cau~ion because there are only three 01i comoanies at 
oresent. such ~hat ~ner-e may no~ be re~i c0mce~i~1on vet. 

4.4. CURRENT PRICES & T~XES & DUTIES 

In oener3l. petroleum oroduc~ imoort~ .. Lon~ are cnaraEO 
2u~ ad valorem ~CiFJ tariff while crude oi1s are charoed 10% 
ad v~l. to encour3oe domes~1c 
special outv 01 ~1.0011iter- 1s cnaroed to pe~ro.Leum product 
irno•:•rtatlC•n·:. in•:.L1..1d1na it;; ·:·,-·,_i•:IO: •:•11 ~·l~.'t·1.,.1en1;. t-1 

socia11zed soec111c tax. wn1cn varies rrom product to 
pr•:•Ou•:'t, is a1 .;.:_, •:•::•.L l e•:ted as the r ln 1.;:nec Uf •:•au•:~ 1 eaves 
the refinery. Total taxes and duties constitute 50 to 120% 
of the domestic wholesale posted orice of oetroleum 
or ·=•duets. 

========================================~======================== 
D u t y T a :< f' r i c e 

Ad Val . Special Spe•: if ic wholesale Pump 
- - - - - - - - - - - - - - -

Premium-leaded 21) 1. 00 .-, I:'.-,, 
.... ...J.a- St. 42·: .. =. . 10.00 

Premiu~-unleaded :21) 1 • (l(l .., r: .:' 
~· . ..J- ·~ • .+:.::·::6 10 • l)(_i 

Reoul ar Gas·:d. ine 20 1 • (H) 2.28 b. ":1466 ·::.. 50 
Di.:sei ...::1) 1. 1)•..1 l..J. 4'.:i ~ ...... :.r:.rt. I • 1 .. 11 .. 1 

Ker•:isene 21.1 1. 1)1..1 (I. 51) E ..• 4"/ 26 7.00 
Hvturoo 2•) 1 • 1:>1) ~ 3<:1 1 .:. . .:r·:- . .:8 
LP(~ .l'..J i • '-''-' (1. 1_1(1 5 . .:::::..s1 
Fuel (J 11 1 •) 1 ,, ._,. ,.,. ... •.) • '.H.• . ..:: ,, 'j:I !. 6 
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"1.i/. IHCEHTIVES 

Reaulatino the price of petroleum products have both 
critics and suoporters. On one hand. the critics blame 
reoulation as cau~ino the oil companies' complacency as far 
as investina to uporade or modernize their faciliti~s are 
concerned. On the other hand, critics blame the oovernment 
of assurino a reasonable rate of return to the reaulated 
industry players. Whichever is true, the government is 
regulating to ensure a continuous and adeouate supply of 
affordable energy. Deregulation studies are on-going, 
bearing in mind the impacts of the power crisis in the early 
'30' s. 

The OPSF has also provided the oil companies incentives 
to import diesel even at costs higher than the netbacks 
allowed them. by way of a recovery mechanism. However. 
sh•::ould 1mp•:•rt c•:•sts be loweY than their allowed netba•:k. the 
oil companies have tc• contribute to the fund. 

The Philippines considers the oil inelustrv as a basic 
industry. Recognizino the need for expansion and 
modeyn1zation of the oil refining capabili~ies. as well as 
its other suooort facilit1e5. new and expansion projects tor 
petroleum PYoducts outsioe the National Capital Reoion are 
included in the Board of Investment's CBOI) Investment 
Priority Proaram. This entitles the proJect to be BOI
reoistered. and therefore be oranted incentives. e.Q •• 
income tax holiday. additional labor deduction for labor 
expense, tax and duty exemptions, tax credits, employment of 
foreign nationals. and so on. 

4.5. 6overn•ent Thrusts on Pricing 

The present pricing mechanism, which results in 
socialized pricing, has indeed caused distortions in the 
price of petroleum products. Before deregulation could be 
effected, the distortionb have to be oradually corrected. 
As there is the OPSF to ac•:ount for cYoss-prc•duct 
subsidization, its removal in a deregulated environment 
would have impacts on the resultino prices. A tax 
restructure is therefore deemed necessary. And such could 
even incluoe the shift from duty on imports to a sinole 
on products. The tax restructure could also consider 
environmental thrusts. e.~. taxino lead in oasoline. 
would result 1n lower prices for unleaded oasoline. 
encouraoe 1ts use. 
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5.0 QUALITY CONTROL 

Ill 11111111 I 111111 111 

5.1 60VERH#EHT RESULATIOHS 

The oil industry in the Philippines •• particularly the 
downstream sector, is currently heavily regulated. Prices 
of petroleum products with the exception of lubricants are 
set by the ERB. Non-pricing reoulations exercised by the 
DOE cover reoistration and licens1no of pract1cailv every 
activity in the oil business, from construction of oil 
refinery to sale of the product throuah aas s~at1ons. 

Mc•rec•ver, clearan•:es have t.::• be se•:ured prior tc• 
imoortat i•:•ns/ exo-:irtat ions of petroleum •:ruaes and or•:•OU•: ts. 
as well as tor tanker charterino/ acouisition/disoosition. 
Licenses to construc~/ooerate fa~ilities are renewaole every 
year, while clearan.::es for import, export. charterino and 
other activities are on a per shipmen~ or transaction basis. 

While the BPS-DTI sets/reviews petroleum products' 
standards, the DOE enf•::<r•:es same. even as these are not 
mandatory. With the increasing awareness of the importance 
C•f fuel quality vis-a-vis emissic•ns/ pollution. tne DENR is 
also closino in on the oil refiners/producers, who:• are also 
the marketers. 

There are laws. rules and regulations, e.g. Batas 
Pambansa Bilang 33 <BP 33), as amended by Presidential 
Decree No. 1865 <PD 1865) that provide for penalties and 
charoes against adulteration, shortselling, and such 
activities inconsistent with fair trade practices. 

5.2 BPS CERTIFICATION PROCESS 

The Bureau of Product Standards certifies companies 
that comply with national or in~ernationa11v acceoted 
standards. It affixes the "PS b'!ualitv Mar•~" c•n pr•:•ducts 
manufactured by said companies, af~er passino rioid 
assessment and product testino requirements. 

5.3 ~UAL/TY CONTROL PRACTICES 

The socialized pricino which results in 
between the prices of o~sol1nes and kerosene1 
encouraaes adulteration. 

5.3.1. Tools 

a disparity 
diesel fuels 

A "test kit" enables the 9overnment inspectors, and 
motorists, petroleum dealers/haulers or anybody to detect 
adulteration with onlv 25 ml of sample. Marker dyes, added 
to likely adulterants kerosene, diesel and reqular gasoline 
CMR) can be detected by a few drops of extractants provided 
in the test kit. However, the extent of adulteration and 

its consequential impacttrthe

2
:~tane ratino have to be 
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confirmed bv full laboratory tests. 

The use of hydrometers for spot checks is also another 
ma.J•::or pra•:t i•:e. 

Another common practice by oovernment is the conduct of 
correlation studies amono the oil companies and the various 
laborat•:•r ies •:•t a,:.vernment aaenc ies as well as the 
a•:cYed i ted PY i vate l ab•:-Yat•:•Y ies. 

The DOE. as part of its 11cens1n9 procedure. reau1res a 
•:ert if icat ion fr•:•m the Bureau of f'rc•dua:t Standards that the 
product proposed for reaistration/license conforms to the 
standards or its own guaranteed spe•: if 1cat i•::on. Fc•r 
manufacturers and blenders of petroleum products. a Quality 
control/assurance laboratory is a reauirement. 

5.3.2. Inspection Si'tes 

The DOE conducts round-the-year spot inspections at 
refineries/ blendina plants. terminals/ bulk plants/ 
warehouses, retail outlets/ oas st~+ions, tankers, baraes, 
pipelines. tank trucks and even import shipments to ensure 
compliance to aovernment requirements as well as conformance 
t•:< the standard. or in its absence. to auaranteed 
specifications of the producer/marketer. 

For l '::1':-14. 
times the 3.000 

the DOE taraets to inspect at least 
retail outlets nationwide. With 

1. 3 
the 

introduction of ULG. the source refineries or bulk plants in 
Metro Manila have been inspected by the DOE. and samples ot 
tne ULG were obtained and submitted for testina. 

Last 
aas-:olines 
recovery 
qasol1ne 
conducted 

year. with the introduction of 
and the corresoondino increase in 

for the low-lead gasoline CLLGJ over 
<HU3) a nationwide inspe•:t ion and 
by the DOE. 

the l c•w l eao 
oi 1 c•:•moanv 

the hi9h-lead 
sampl ino was 

Besides the tarqeted inspection of all retail outlets. 
inspections are also conducted wherever there are complaints 
received. The ins~ections though may not only cover Quality 
checks but also shortsellinQ and overpricinq. 

5.3.3. Inspection and Testing Constraints 

Inspection, samplina and testinQs are constrained bv 
budaet. and on the facilities available for testino. At 
present. only the oil companies have complete tes~ino 

facilities for petroleum. There was a time when most of the 
samples were tes~ed in the 011 comoan1es' laooratories, 
particularly at the National Oil Company. This practice 
raised the evebrows oi competitors. but there was no otner 
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re0: 0: 0urse. be•:ause eou1cments and/or manc•:•wer ot the 
aovernment's labora~or1es. e.a. of ITDI <DOSTJ. FATL <DOE>. 
and the Ect=·s 1..D 1 i ·' are inadeauate. There are commercial 
test1nQ laboratories. e.a. SGS. and research laboratories of 
univers1t1es. e.a. UP and Ateneo. but also incomplete for 
petroleum. So. samoles obtained have to be brought to 
several l ab 0: 0rat•::or ies for c 0:amplete test ina. 

The then regulating body Energy Regulatory Board <ERB> 
has been approved the setting up of petroleum laboratory 
under the WB-ESL. however. the reorganization in the energy 
sector have •:•:-mpl i•:ated the implementation. It may even be 
possible that because of the reorganization, the allocation 
may be realianed to address other needs of the ERB. Should 
the laboratory project materialize. the facilities still 
would not be complete sin•:e the eauipment reQuested for 
acauisition allc•cation did not include non-conventic•nal 
fac1lit1es for unleaded aasol1ne. as ULG was no1: part of the 
proQram three years aao. Further. the aovernment has not 
been keen •:•n al low1na new bu1ld1nas to house the ne•:essary 
eauipment. hence. a full octane testing machine could not be 
a•:au1red. The iiOE is cc•n1:emplatina on an ele•:tr•:-n1•:. 
P•:•rtable F-:ON and MON octane analyzer. 

The ULl.3 spe0:s reou1res n•:in-c.::•nventional fa•:il1ties even 
f·:·r the bia c•il comoan1es. At the moment. we need to have 
c•ur samol es tested in several 1 aboYa1:•:oY ies 1:0 have a ful 1 
analvsis. 

~_.O -1:.~6.I_$1.=ll_T 10!1_5_ 

6.1. OH THE OIL INDUSTRY 

In addition to the qeneral laws of the land. the oil 
indu9try is governed by RA 7638 and EO 172. Both laws have 
as the mother law RA 6173. as amended by PD 1206, PD 1573 
and EO 193. 

The BOI has included the oil refinery construction and 
tankey acau1sition amona its Investment PYioYities Projects 
( IPP). 

6.2. OH THE CAR #llHUFllCTURIH6 INDUSTRY 

Public ut1l1tv buses are also listed in the BLl1's 1~P. 

but onlv 11m1ted to Visavas and Mindanao only. 
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This report was prepared and presented to the Expert Group 
meeting on Consideration of Automotive Fuel Quality Standards and 
their Effect on 11otor Vehicle Elaissions in the Asia-Pacific 
Region, held in Beijing, China, froe 28-31 March 1994. 

11111 I 11111111111111 

by: 

Departm n and Communications 
Offi,:e 
Manila 

ZENAIDA Y. #OHSADA 
Chief, Energy Resources Supply Division 

Department of Energy 
Energy Industry Administration Bureau 

Makati, Metro Manila 
Philippines 

HER~ DOHIH60 
Senior Transportation Development Officer 

Department of Transportation and Communications 
Land Transportation Office 

Quez C•n City, Met r C• Mani l a 
Philippines 
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. PHIL tPPINE NATIONAL STANDltRD PNS 1119:1993 

l="oreword 

This standa-d was oreoared bv the Qureau of Product Standards" 
Technical Committee on Petroleu• Products •nd Lubricants IBPS/TC 
121. 

T~is standard was prepared in view of the ".-orandu• of Aor•••ent 
lttOA1 "between the petroleu• industry CPiliqinas Shell Petroleu• 
Corc,oration.· Petron Corooration. and Calt•• Philippines. Jnc.J 
•nd oovernaent aoencies concern•d <Departaent of Environ .. nt ~nd 
Natural Resource5. Deoart•ent of Enerov. ·and Depart•ent of 
Education. Culture and Soorts> siQned in the oresence of 
President Fid~l v. Ramos. The MOA stipulates the 1.JrQent 
i•olementation of reduced le~d content of oremium oasoline from 
O.b aram per litre to O.J5 aram oer li~re and t~e lead content of 
regular gasoline also t6 the same level. 
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----------------~---------------------------------------------------PNS 111911993 
PHILIPPINE NATIONAL STANDARD 
--------------------------------------------------------------------
Petroleum Products - Low Lead "otor G•soline - Specif icAtion 
--------------------------------------------------------------------

1 Scope 

This standard soecifies the reauire•ent• for Jow lead 
used in soarl~-ionition internal coltbu•tion enoines. 
does not incl~de aviation aasoline •nd blend• of 
oxvaenates. such as alcohols and ethers. 

2 References 

.. otor oaaol ir•• 
Thi• •tandard 
ooaaolin• ""ith 

The titles of the .:.tandards oublications referred to ir. thi& 
standard are listed on the inside back cover. 

3 Def ini tier. 

For the ouroose of this &tandard qasoline is defined as a volatile 
mixture of liouid hvdrocarbons. oenerallv containino small •mounts 
of additives. suitable for use as a fuel in 5park-ionition internal 

combustion enqines. 

4 Classification 

Low lead motor gasoline shall be classified into two orade&: 

4.1 Reqular - Gasoline with a minimum octane number of 91. 

4.2 Premium - Gasoline with a minimum octane numb~r of q3. 

5 Requirements 

Low lead motor ~asoline shall conform to the reQuirements in 

Table 1. 

b SamplinQ 

Low lead motor oasoline shall be 

Ff.IS '399. 
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samoled in accordance with 



PNS 1119:199~ 

Table J - Che•ical ~d Physical Requiret1ents 

--------------------------------------------------------------------
Li•it I , 

--Prooertv 1-------------------1 Hethod of Test 

--------------------------------------------------------------------
Color 

Coooer. Corro5ion. 3 ~ at 
5o•c. aaxi•u• 

Disti 1 lation: 

• • 
: 
: 
I 

I . . 
I 

10 Y. recovered. ••~imu• : . . 

1 

70 

• • 
: 

• . . 
: . . 
I 

I 

Red 

1 

70 

I 

: 
I 

• . . 
I 

I . . 
I . . 

50 7. recovered I 75-121 I 77-121 I 

I 

90 7. recovered. aaxi•u• 1 

: 
185 I 

·I I 

End ooint. maximum 1 22-A I 

I 

2.0 I 
I 

Residue. 7. v.olume. maximu• -s 

E:d s tent Gum. mql 100 mL. 
a.aximum 

Lead Content. otL. maximum 

Octane Number. Research. 
minimum 

R•id Vaoor Pressure. kPa at 
37.e•c. maximum 

Sulfur. Y. m•••· maximum 

: 

: 4 
: : 
: 0.15 I 

: : 
I 
: I 

I I 

I 81 I 

J J 

• 
I B~ 
I 

I 0.2 
I 

I 

I 
I 

I 

I 
I 

I 

185 

221 

2.0 

4 

0.15 

93 

I 

I 

I 

: 
I 

I 

I 

: 
I 

: 
J 

I 

: 

J 

I 

I 

as 1 
I 

0.2 I 
I 

I 

Visual 

PNS 379 

PNS 380 

PNS 381 

PNS 382 and/or 
PNS 383 
PNS 394 
PNS 395 

PNS 386 

PNS 387 

PNS b14 or 
PNS 503 or 
PNS 505 

------------------------------------------------------------~-------
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PNS l l 19: 1993 

References• 

The followino ~t~~d~rds throuoh refer£nce in the te•t form oart of 
thi~ national 5ta~dard. ~t the time of oublication of this PNS. the 
editic .. -.s indicated ~.,e,-e ..-al id: 

PNS 37q:1qqo. Petrol£um Products - Detection of Copper Corrosion 
from Petroleum Products b~ the Copoer Strip Tarnish Test Tesl 

Me~nod 

PNS 380:1qqo. Petrole•)m Products - Method for Distillation 

PNS 391:1q~o. Petroleum Products - E~istent Gum in F~els bv Jet 
E~oooralion - Test M~thod 

PNS 33::: lq~-:i. Petroleum. Productis - Lead 
Chromate Method - Test Method 

in Gasoline, Volumetric 

PNS 38~:1qqo. P£trc?eum Products - Leod in Gasoline( Iodine Mono
~hloridE ~ct~odl - Test Method 

PNS 394:1~QQ. Petroleum Products - Lead in Gasoline bv X-ray Spec

tr~metr~ - T£'=t Method 

r~S 3B5:lqq1. Pet~oleum Product'= - Total Lead in Ga~oline bv Non
[1isoer'=1·.e Y.-r.3. !='l;..i::::.reo;:cence - Test Mett•od 

PMS 306: p;-:;,1. Pc-trolc·'·"' Products - !".nod·. Ct-.aracter-istics of Motor 
Fuel~ t~ Pese~r::::h ~ethod - Test Method 

Ff'IS 397: lQQJ. Petre.le-um P~oduct~ ·-:aoc·r Pressu• e of Petroleu"• 
Products t~eid M£thodl - Test Method 

F'MS 399:\QB';'. Peti-c-leu"• Pre.duct-= - Manual Sa"•Plino of Pet,..oleum and 
Petrc..Jc:11ft'• Products - Prc.ctice 

PtlS '!'··)'~.: lqQ!. P£t1·.:.!c;11., Prod1.1cts - Sulfur ir-· Petrol.:-1.1m Products b•; 
Non-di~Ders1 ,~ x-n~~ ~luorescenc~ SpectroscoP~ - Test Method 

PNS ~!4:1~9~. P~t~~\eu~ Products - Sulfur 
tGene~c.1 So~~ Met~~Jl - Test Me~hc;d 

PS Certification Mark 

in Petroleum Products 

The u .. of the PS C.nification Mark is governed by the provisions of Sc.ndards Administr1tiv• Order No. 20-3 series of 1982, 
Rules 1nd A1gul1tions Providing for chi Mll"king of Goods by tht 8ur11u of Prod~ Standll"dS lfld for Othtr Purposts. This 
mark on • product/cuncaintr cover1d by 1 PS is 1n 1ssuranc1 by the m1nufactur1r/producer c~at che product is in conform· 
1nce to the ,.quir1m1nu of th• stind1td. Details of conditions under which 1 lic1nst to uH th• PS mark may bt 9r1nt1d, art 
obt1inlbl1 from th1 Bur11u of Product St1ndards, Department of Trad• 1nd lndumy, 361 Sen. Gil j_ Puyac Avenue, Mak• 

Ii, M11ro Manila 225 
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--------------------------------~----------------- .~~~·~~~ 
PHILIPPINE IATIOBAL STAHDARD PBS 1131:1994 
------------------------------~----------------------·~~~~ 

Foreword 

This Philippine N1tional Standard Specification for Unleaded 
Motor Gasoline was prepared by the Bureau of Product Standards' 
Technical Committee on Petroleu• Products and Lubricants (BPS/TC 
12). 

This standard was prepared in response to the govern•ent' s 
environmental objective of eliminating pollutal'.ts to safeguard 
the health of our people. 

In the preparation of the standard, American S~ciety for Testing 
and Materials (ASTM) D-4814-91 b, Standard Specification ?or 
Automotive Spark-Ignition Engine Fuel, was considered. 
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-----------------------------------------------------~----------PHILIPPINE NATIONAL STANDARD PBS 1131:1994 
------------------------------------------------------------------
Petroleua Pro~ucts - Unleaded Motor Gasoline - Speci£ication 
----------------------------------------------·----------------

1 Scope 

This standard specifies the requirements for unleaded motor 
gasoline used in spark-ignition internal combustion engines. 
This standard does not include aviation gasoline. 

2 References 

The titles of the standards publications referred to in this 
standard are listed on the inside back cover. 

3 Definition 

For the purpose of this standard, gasoline is defined as a 
volatile mixture of liquid hydrocarbons, generally containing 
small amounts of additives, suitable for use as a fuel in spark
ignition inte~nal combustion engines. 

4 Requirements 

Unleaded motor gasoline shall conform to the chemical and 
physical requirements specified in Table 1. 

5 Sampling 

Unleaded motor gasoline shall be sampled in accordance with PNS 388. 
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PlfS 1131 :1994 

Table 1 - Chemical and Physical Requirements 

Property 

Color 

Copper Corrosion, 3 h at 50°c, max. 

: Distillation: 

. . 

. . 

Temperature, 0 c at: 
10% recovered, max. 
50% recovered 
90% reco1/ered, max. 
End point, max. 
Residue, % volume, max. 

Existent gum, mg/100 mL, max. 

Hydrocarbons:a 

Alcohols ( C:> to C 1. ) , % volume, max. b 
Aromatics, % volume, max. 
Benzene, % volume, max. 

Ethers (e.g. MTBE), % volume, max.b 

Lead content, g/L, max. 

Manganese (e.g. MMT) 
Content, mg/L, max.b 

Octane Number, Research, min. 

Sulfur, % mass, max. 

Vapor Pressure at 37.a0 c, kPa, max. 

: Limit : Method of Test 

. . . . 
: Green :Visual 

1 
: . . 

:PNS 380/AS'IM m6 
: 
: 

: 70 : 
: 75-121: 
:185 : 
:221 : 

. . 

. 

2.0 : 

4 

10 
55 
5 

10 

. . 
:PNS 381/ASTM D.381 . . . . . 
; PNS 1172/ AS'IM D4815 
: PNS 1171 / AS'lM D4420 
:PNS 894/ASTM D3606 
: PNS 1171 /AS'IM D4420 
:PNS 1172/ AS'IM D4815 . . 

;0.013 ;PNS 1173/AS'llot D3116 
: PNS 1212/ AS'IM D3237 
:PNS 1213/AS'IM D5059 . . 

1.32 ;PNS 1208/AS'IM D3831 . . 
; 93 ;PNS 386/AS'IM TY2.ff:f) 

0. 10 ; PNS 502/ AS'IM D1266 
:PNS 504/ASTM D2622 

. . 
: 85 

:PNS 505/AS'IM D4294 

;PNS 1209/AS'IM D4953 
:PNS 1210/ASTM D5190 
:P!iS 1211/AS'IM 05191 

. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . 

. . 

. . 
: 

a Based on certificate from production site. 
The product should not contain methanol and should contain not more 
than 2.7% mass oxygen if it contains ether and/or alcohol. 

b Required only if used as additive. 

NOTES: 
1 MMT is methylcyclopentadienyl manganese tricarbonyl 
2 MTBE is methyl tertiary butyl ether 
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PNS 1131:1994 

References: 

The fallowing standards contain provisions which, through 
reference in the text form part of this national standarJ. At the 
time of publication of this PNS, the editio~s indic~tcd were 
valid: · 
PNS 379:1990, Petroleum Products - Detection of Copper Corrosion 
f~om Petroleum Products by the Copper Strip Tarnish Test - Test 
Method = ASTM D 130-88 

PNS 380:1990, Petroleum Products - Distillation of Petroleum 
Products - Test Method E ASTM D 86-90 

PNS 381:1990, Petroleum Products - Ex;stent Gum jn Fuels by Jet 
Evaporation - Test Method = ASTM D 381-86 

PNS 386:1991, Petroleum Products - Knock Characteristics of Motor 
Fuels by the Resear~h Method - Test Method = ASTM D 2699-88. 

PNS 388:1989, Petroleum Products - Manual Sampling of Petroleum 
and Petroleum Products - Practice = ASTM D 4057-ea 

PNS 502:~989, Petroleum Products - Sulfur in Petroleum Products 
(Lamp Method} - Test Me~hod E ASTM D 1266-91 

PMS 504:1991, Petroleum Products - Sulfur in Petroleum Products 
by X-Ray Spectrometry - Test Method E ASTM Di622-87 

PNS 505: 1991, Pet:..·oleum Products - Sulfur in Petroleum Products 
by Energy Dispersive X-Ray Fluorescence Spectroscopy - Test 
Method = ASTM D 4/94-90 

PllS 894:1993, Petroleum Products Benzene and Toluene in 
Finished Motor and Aviation Gasoline by Gas Chromatography -Test 
Method ~ ASTM D 3606-87 

PNS 1171: 1993, Petroleum Products Aroma tics in Fini shed 
Gasoline by Gas Chromatography - Test Method = ASTM D 4420-89 

--~ @ PS Certification Mark 

The use of the PS Certification Mark is governed by the provisions of St.idards Administretivt Order No. 20-3 Hria of 1982: 
Autos and Regulations Providing for the Marking of Goods by tht Bureau of Product Standards and for Othtr.P~rpoHs. This 
mark on a product/container cnvered by a PS is 1n assurat\ce by the manufacturer/producer that th• product IS in conform· 
ance to th• rwquirements of the sttwldard. Details of conditions under which • license to use the PS mark may be granted, "' 
obtainlble from the Bureau of Product Standards, Department of Trad• and Industry, 361 Stn. Gil J. Puyat Avenue, Mak• 

ti, Mefro Manila 231 



&!-ea& of ''1-odu(·t. St-.,m.a.d 
Depert.ment of l'nlde and Lr .... ~!.:· 

':echnical Com:ittee 12 - Petrole\Jlll Products and fnbricant:.. 

Private Sector: 

1 Whitman L. Uy Hatiao 
Cal tex Phils. , Inc. 

Academe: 

3 Adelaida L. Dago 
De I.a Salle University 

Government Agencies: 

4 Corazon 0. V:JJ.anueva 
Industrial Technology Devr:lopment 

Institute 

5 Zenaida Y. Monsatla 
Ricardo S. Infante 
Ma. Ariel S. Paraiso 
Department of Finergy 

6 Jean N. Rosete 
Fnvironmenta: Management Bureau 

Gove~nt: 

2 Perla F. &.je 
&lreau of Prcduct Standards 

Ma"lllfacturers/Marketers: 

7 Benjamin Bautis+..a 
Allan Albino 
Pilipinas Shell Petroleum 

Corporation 

8 Willy S. Toledo 
Susan Mojica 
Petron Corporation 
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PHILIPPINE NATIONAL STANDARD 
PBS 20:1992 

Foreword 

This second rev1si.on of PNS 20 was prepared by the Technical 
Committee on Petrolaum Products and Lubricants of the Bureau of 
Product Standards, BPS/TC 12. 

This revision was undertaken to reduce the maximum sulfur content 
of diesel fuels from 0.9\ by mass to 0.8\ by aass for health and 
environmental reasons. 

Gas turbines intended for elec~ricity generation by utility firas 
are not covered by this standa~d. 
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~HILIPPINE NATIONAL STANDARD PNS 20:1992 

Petroleum Products - Diesel Fuels - Specification 

1 Scope 

This standard specifies the requirements for diesel fuels 
suitable for various types of diesel engines and other siailar 
types of engines except for gas turbines intended for electx·icity 
generation by utility firms. 

2 References 

The titles of the standards publications referred to in this 
stan~ard are listed on the inside back cover. 

3 Definitions 

For the purpose of this standard, diesel fuels shall be defined 
a·• refined 9etroleum di~t.illates which aay contain saall aaounts 
of hydrocarbon or non-hydrocarbon additives to improve ignition 
qualities or other characteristics, suitable for compression 
ignition engines and other suitable types of engines. 

4 Requireaents 

4.1 Composition - Diesel fuels shall be hydrocarbon oils and may 
contain small amounts of hydrocarbons or non-hydrocar.:>0n addi
tives to improve ignition qualicies or other characteristics. 

4. 2 Cheaical anu Physical Characteristics - Diesel fuels shall 
conforaa to the chemical and physical requirements specified in 
Table 1. 

5 Sampling 

Diesel fl.els .lt.all be sampled in accordance wit.h PNS 388/AS'l'M D 
4057. 

6 Test Methods 

Diesel fuels shall be tested in accordance l:lth the methods 
specified in Table 1. 
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PBS 20:1992 

Table 1 - Chemical and Physical Requireaents 

Property 

Calculated Cetan~ Index, 

or C~tane Number, min. 

Carbon Residue on 10\ 
distillation residue, 
\m, max. 

Conradson or 
Ramsbottoins or 
Micro 

Cloud point, or 

CFPP 0 ~, max. 

Flash Point, Pensky
Martens, °C, min. 

Sulfur, \in, max. 

\(~~ : . .., 
Viscosity, Kinematic, 

est at 40°C 

Water and Sediment 
\v, max. 

Limit 

45 

40 

1.0 
(i. 8 
1.0 

20 

17 

52 

o.eo 
0 • .G 

1.7 - 6.0 

0.10 

Test Method 

PNS 705/ASTM D 976 or 
PMS 709/ASTM D 4737 
PNS 653/ASTM D 613 

PBS 40b/ASTM D 189 
PBS 619/ASTM D 524 
PMS 70£/ASTM D 4530 

PMS 706/ASTM D 2500 

PNS 710/IP 309 

PNS 613/ASTM D 93 

PNS 614/ASTM D 129 or 
PNS 505/ASTM D 4294 or 
PNS 503/ASTM D 1552 

PMS 407/ASTM D 445 

PMS 618/ASTM D 1796 or 
PBS 707/ASTM D 2709 
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References 

The following stanuai·ds which. through reference in the text form part of thia 
national st.a11Jard. At t.he t.ime of p1.:blication of thia PNS, the editions 
indir.ated wece valid: 

PNS 388/ASTK D 4057-88, Standard Practice for Manual Sampling of Petroleum and 
Petroleum Products 

PNS 406/ASTH D 189-88, Stan-lard Met.hod for Conradaon carbon Residue of Petroleum 
Products 

• PNS 407/ASTK D 445-88, St.andarc Test Method for Kin~tic Viscosity of Tran•
parent and Opaque Liquids (and the Calculation of Dynaaic Viacoaity) 

PNS 503/ASTK D 1552-90, St.an~ard Teat. Ket.hod for Sulfur in Petroleum Products 
(High-Temperature Met.hod) 

PNS 505/ASTH D 4294-83, Standard Test Method for Sulfur in Petroleum Products 
by Non-disper3ive X-ray r1uorescence Spectrometry 

PNS 613/ASTH D 93-90, Standi!rd TE:at Method for Flash Point by Penaky-Hartena 
Closed Tester 

PNS 614/ASTK D 129-78, Standard Teat Method for Sulfur in Petroleum Products 
(General Bomb Method) 

PNS 618/ASTH D 1796-83, Standard Teat Methatl for Water and Sediment in Fuel Olla 
by the Centrifuge Method (Laboratory Proce<iure) 

PNS 619/ASTH D 524-88, Standard Test Het.hod for Ramsbottom carbon Residue of 
Petroleum Products 

PNS 653/ARTH D 613-86, Standacd Test Method for Ignition Qu~llty of ~iesel !"uela 
by th~ Cet.ane Method 

PNS 705/ASTH D 976-80, Standard Teat Method for calculated Cetane Index of 
Distillate Fuels 

PNS 706/ASTH D 2500-88, Standard Test Method for Cloud Point of Petroleum Oils 

PNS 707/ASTH D 2709-88, Standard Test Method fer Water and Sediment in Diatil
late Fuels by Centrifuge 

PNS 708/ASTH D 4530-85, Standard Test Method for Micro carbon Residue of Petro
leum Product.a 

PNS 709/ASTH D 4737-90, Standard Test Method for Calculated cetano Index by Four 
Variables Equation 

PNS 710/IP 309-83, Standard Test Ket.hod for Cold Filter Plugging Point of 
Distillate Fuels 

Abbreviations 

ASTM 

IP 

PNS 

&~ (Xj 

American Society for Testing and Materials 

Institute of Petroleum 

Philippine National Standard 

PS Certification Mark 

The use of the PS Certification M"rk is governed by the provisions of Stand1rds Admi,.istrativ• Order No. 20-3 series of 1982. 
,Rules 1nd Regul11ions Providing for the M1•k1ng of Goods by the Bureau of Product Standards ind for Other Purposes. This 
mark on 1 product/container covered by 1 PS is an assur1nc1 by the m1nufac:turer/produc1r th1t the product is in conform· 
1nce to the requirements of the stM'ld1rd. 01t1ib of conditions under which a license to use the PS m1rk may be gr1nt1d, '" 
ob11inlbl1 from the BurHu of Produ.:t S1o1nd.rd'. 01p.ar1m1~.o.t. Trlde 1nd lnduHry. 361 Seri. Gil J. Puyat Avenue, M1k• 
ti. M11ro M1nilo1 'I 
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PBS 1131:1994 

PRS 1172:1993, Petroleum Products - Determination of c1 to c4 
Alcohols and MTBE in Gasoline by Gas Chromatography - Test 
Methods = ASTM D 4815-89 

PBS 1173:199), Petroleum Products - Trace Amounts of Lead in 
Gasoline - Test Method = ASTM D 3116-89 

PBS 1208:1993, Petroleum Products - Manganese in Gasoline by 
Atomic Absorption Spectroscopy - Test Method = ASTM D 3831-90 

PBS 1209:1993, Petroleum Products - Vapor Pressure of Gasoline -
Oxygenate Blends (Dry Method) - Test Method = ASTM D 4953-91 

PllS 1210:1993, Petroleum Products - Vapor Pressure of Petroleum 
Products (Automatic Method) - Test Method = ASTM D 5190-91 

PIS 1211 :1993, Petroleum Products - Vapor Pressure of Petroleum 
Products (Mini Method} - Test Method = ASTM D 5191-91 

PIS 1212:1993, Petroleum Products - Lead in Gasoline by Atomic 
Abso~ption Spectroscopy - Test Method = ASTM D 3237-90 

PIS 1213:1993, Petroleum Product - Lead in Gasoline by X-ray 
Spectroscopy - Test Method =- ASTM D 5059-90 
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.. -- --· -·- - - . --·····---- ..... --------------------------------
PNS 236: l 992 

......... - . - --- ----- ---------------- -----------------

Foreword 

Tt.1 s. Phi l i PC• ir.E Nat ic·na l Standard Specification fur Two-Stroke 
C,.c)E Ai.--Cooled Ga!::ool ine Enc;Jine Oil was prepared by the Bure.au 
of Produrt Standards" Technical Committee on Petroleum Products 
and tuhr·1car.ts. BPS.'TC 12. 

This standard was developed to properly classify the minimum 
oual1t\.- levels of motor oils for two-strok! cycle. air-cooled 
gasoline engines. This also serves as a ouide to the correct use 
of two-stroke cycle oils to increase margin of safety and to 
reduce maintenance cost. 

This standard does not include the specifications for smokeless 
two-stroke cycle engine and laroe water-cooled two-stroke cycle 
outboard engine oils. 
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PHll_JPPIK r.iATION~L STANDARD PNS 236:1'192 

PetrolE:U• Products - Gasoline EnQine Oil. Two-Stroke Cycle. Air
Cooled - Specification 
-----·-------------- - --- -- .. -- . - --- ... --- ... ·-·--·-·------ .. ------ ---------

St: ope 

Thi~ stand~rd ~oec1f1es the reovirements for each of the three 
oerforrnance le~els of 2T Ct~o-str~~e c~clel aasoline enqine oil 
blended frQrn ·~irain ~nd!~r re-refined basestoc~s conforminq to 
PtlS 104:Pa·-t 2:lc;"~2 for use in t ... o-stroke cvcle air-cooled 
FrtQirees. 

2 References 

The titles of the ~tand~rds oublications referred to in thi& 
standard are listed on the inside back cover. 

3 D~finitions 

For the ourpc.se of this standard. the fol lowina def ini tior.s shal 1 

ilPPl ~·: 

3.1 2T - A common term for two-stroke cvcle. 

3.2 tMO cycle - A conventional term for two~stroke cvcle. 

3.3 2T or two cycle enoines - Small enqines that are usually 
air-cooled and which ore primarily used in eQuipment such •~ 
•otorbikes. motorcycles. scooters. lawnmowers. oarden tractors, 
to0rtable Qenerators. chainsaws and small outboard motors. This 
lV'PE' of enoine combines the four· stro~es of the Otto cvcle in .;an 
internal co"'bustion enQir.e into onlv t"''o movements - one upward 
c.nd one do .. 1nward. Tt-.e- uD,,,&rd movement combines the compres5ion 
and intake strokes while the downward movement combines the power 
and e~hauat strokes. 

:S.4 additives - Oi 1-sohible chemical comoounds added to • 
Jubricatinq oil to improve its performance characteristics. 

fl 
3.5 virQin basestocks - Refined mineral oils from petroleum 
crudes used as raw materials for the blending of lubricatinQ 
oi 1~. 

3.6 re-refined basestocks - Oils oroduced from anv process or 
~eri~s of orocesses includinq but not limited to distillaticn. 
filtration. a~d che~ical treatment that are aoplied to waste 
lubric~lina oil to r~mo~e oh~~ic~l and chemical c~ntaminantc and 
lo restor~ the uil. with or without the use of additives to, more 
c•r 1 ess. the or i a i na l : ond i t i or •• 

3.7 TSC - An abbre·liation for t"'•o-str-oke eve 1 e. 

:S.B 0Et1 - Ar. at·b•·e·· i.; ti c.ro fc.r oriainal eou i ['omen t manufactL1rers. 

:s _q TCW - ~r, :.bl"·•·e· .. i at l ;:.r, f C•I'" Ti.10-C ·1c le lila ter Cooled EnQi:"le. 

242 

I II I I I ltf IJ II I I I II 11111111111111 11111111 111 I 1111111111111 I 
II 11111111111 111111111111 111111 

I Ill lllllllll llllllll Ill l1111 111 llilllllllll I 111111111 11111 111111111 ii 11111111111111 111 11 llllllll ffllilll lllllllll I I I II 
II I IJll 1111111 1111 11111 111111111 



PNS 2lb 1111•12 

.10 fuel-to-oil ratio.- T'"·E ·-.-~lla.,..etric ri'tio of oasolire to 2T 
il lli.t'r.•-•c.1!··. o·- c.ut.-::,lft.:,t:ic:-211-.· Cb-.; a lube injectic•n svste•lll mi>eed 

t+."? h.•o.:1 t~nr... i:.f -oa t .... Q-·c-.·cl"? enoine. 

Classification 

wo..:strokF-'air-cooled aasoline enQi_ne oils shall be classified as 
011 ows: 

iqnation 

- 1 

2 

Enqine Operatinq 

No destructive 
ore-ignition du~ 
lo deDosits 

Prone ·to ei-.haust 
Svstem blockaqe 

Prone to scuffinQ. 
pre-ionition and 
oower loss Cfr':>m 
co~bustion chamber) 

Moderatel ··1 prone 
to rinq stid:inQ 
at high tempera
tures 

Parameters 

Deterqencv 
Piston 
seizinq 

Deteroencv 
Piston 
seiz.:.no 

Applications 

Mopeds 
Lawn Mower·s 
Small Generators 

Motorscooter& 
Motorcycles 
(opvr;atim;a at 
hioh power 
load factor> 

Chainsaws (up 
to 32:1 fuel 
to oil ratio) 

------------------------------------------------------·---------
Moderatel•1 prone 
to deoosit-in
duced ore-igni
tion damage 

Pr-one to hiot-. 
temperature rirq 
s li ~ ~. ing 

Deterqencv 
Smoke reduct
ion. piston 
seizino. r;ino 
stick in~. 
Piston scuff
ing, plug 
fouling and 
port blocldnq 

Chainsaws 
<>3211 fuel to 
oil ratio> 
Motorcycle5 
Water-cooled 
enoines not 
reQuirino TCW 
auaiity oils 

---------------------------------------------------------------
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S Rt>Quirr.ments 

s • t 1' h: ~T 

: ~ !; !-. ,:; l ! r. :· t 
r'!:·:Ju.i ,-£'ment = 

.:--·3!'"" -·-. ·:~·-=-: l t~ t.i-iat-.t c:<!"'1d clear ir1 ac-t'earc.>nce. 
1-. :O• ·: c:. t. . : .- t: :. ~ .-.c . : ::,._, :::- ;: • .:fc::;.- _..,,d "E i-.a 1 1 con f c·i-m to the 
f._.,. t •.. c.-:.: ... ·1=: .;:-r.:iir.~ :·11~ snecif.ied in Toble 1. 

5.2 A certificaticn shall be t'rovided bv the additive 
manufacturers!~uool.iers statinq the e~uivc;l~nt API TSC classific
ation of the 2T oil. The additive supplier shall likewise 
indicate in the certification the limits of metallic and no~
metallic additives and oertinent chemical properties that Qualify 
the ~Toil. 

b Samplinq 

A representative samole of the 2T oil shall be obtained in 
accordance with PNS 388/ASTM D 4057. 

Table 1 - Physical and Chemical Requirements 

····--------·---- . ---- - - - . - -- ·----·--·· ---·..----- ···------~------------.. 
i Prooert'/ i Limit f Test Methods i 
i Corrosion :--C-u-. _1_0_0-·c---------f··--------4-(-----------~1 
! 3 h. maY.. j 1 j PNS 379/ASTM D 130 
I i i I 
{Flash Point. •c. min. i 200 I PNS 404/~STM D 92 I 
! i I I 
IPentane Insolubles. 'l.m. mav. •. i 0.03 i PNS 409/ASTM D 893 I 
i I I l 
iviscositv at 1oo•c. est. i 

1

1 PNS 407/ASTM D 445 j 
i I 
( min. 9. 3 I I 

r, I max. 12. 4 

(Viscositv Indev. 90 - 130 I PNS 412/ASTM D 22701 

L----···· ~- ··- .... --···----·· ---- I L J 
iNOTE - Metal content Cif oresentl in mass oercent. sulfated ash! 
lin mass oercent and total base number in mg KOH/g value should be 
lturnished bv the additive supplier. I 
L.·-·-····· ·-·-·· ·-··-··----· ··- -....... ·- ... ·- . .. .. .. . .. -·· 

7 Test Methods 

This enqine oil shall be tested in accordance with the test 
methods soec.ified in T~ble 1. 

B Marking and Labellinq 

The 2T enaine oil 
Cle si qna ti C•n. 

=hall be labelled accordinQ to the API 
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References 

The following standards which. through reference in the text form 
part of this national standard. At the time of publication of this 
PNS. the editions indicated were valid: 

PNS 104:Part 2:1992 0 Petroleum Produc~s - Re-refined Oils Part 2 
Automotive Engine Oils Blended from Re-refined Ba5estocks 

Specification 

PNS 379/ASTM 130-83 0 Standard Test Method for ~etr·ction of Copper 
Corrosion form Petroleum products by Copper Strip Tarnish Test 

PNS 388/ASTM D 4057-81. ~tandard Practice for Manual Samplino of 
Petroleum and Petroleum Products 

PNS 404/ASTM D 92-85. Standard Test Method for Flash and Fire 
Points b\.· Cleveland Open Cup 

PNS 407/ASTM D 445-Bb. Standard Test Method for Kine•atic Viscc
sitv of Transparent and Opaque Liquid (and the Calculation of 
Dynamic Viscosity) 

PNS 409/ASTM D 893-85 0 Standard Test Method for Insolubles in 
Used Lubricating Oils 

PNS 412/ASTM D 2270-Bb, Calculatino Viscosity Index from Kine
•atic Viscosity at 4v and 1oo·c 

Abbreviations 

ASTM American Society for TestinQ and Materials 

PNS PhilippinE National Standard 

PS Certification Mark 

The UN of Che PS Certification Mark i1 governed by lhe provisions of Sund•ds Admlnlstratlv• Order No. 2().3 •rl• of 1982, 
Ruin Ind Rttul•tions Providing for the Merking of Goods by Che Bureeu of Produc:i Sund•ds end for Other Purposn. This 
mark on •product/container covered by 1 PS is an usuranc:e by the m1nuf1C1urer/produc-r that th• product Is In conform· 
•nee to th• ,.quiremtnts of the standard. D1t1ils of conditions under which e llcen11 to un th• PS m1rk mey bt lf'lni.d, ere 
obtainlblt from the Bureau of Produ-:t S11nd11'ds, Otpertmtnt of Trldt 1nd lndusuy, 361 Sen. Gil J. ruvet Awnue, Mek• 
ti, Metro M1nila 245 



Breau of Prall:t St:aldards 
OE!partm0"l t of Trade and Ird.Jstry 

Tecrnic.d Ccmni ttee 12 - Petroleua Pn:ll1Jcts and Lulricants 

C-o .... errvnen t: 

1. Corazcn I. Castro 
lLreau of Product Standards 

3. Adelaida L. Sago 
De La Sal le Lhi versi ty 

Assoc: ia ticn: 

4. Napoleon F. Manalo 
Philippine Standards 

Asscxiaticn, Inc. 

5. T£>sie R. Tiu 
Office of Enerc;w Affairs 

6. Z~ida V. Mcnsada 
Ricardo-5. Infante• 
Enerov Regulatory Board 
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Industrial Techiolo;iv 

Developnent Institute 

Tec:hlical Officer 

14. Irene G. Crist~,l 
9.Jreau of Product S tartdards 

• Alternate 
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Private Sect!r: 

2. Wii tman L. UY Matiao 
C.lteM Phils., Inc:. 

Manufacturers/Marketers: 

8. Denjamin G. Faut:ista 
Pi lipinas Sh?ll Pet:rolEUn 

Ccrporat:im 

9. Florello·c. Galindo 
Susan A. l'bjica' 
Petrcn CorporatiD'l 

10. Jcb l'I. t1ara5ioan 
Philippine Petroleum 

Corpcratim 

11. Jenj~llin S. Santos 
Bensan tndustries, Inc • 

Invitees: 

12. Maranq.al B. Daninoo 
Lhicr. Refinery Corporation 

13. Bernadette Raynuldo 
Sea Oil 
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I\) ... 
CJ) 

CLASSIFICAP,IJN 

PRIVATE 

GOVERNMENT 

DIPLOMATIC 

FOR HIRE 

EXEMPT 

T 0 T A L 

~ SHARE TO TOTAL 

~BER OF MOTOR VEHICLES REBlSTERED BV TYPE AND IV CLASBlFlCATlON 
ANNUAL 1993 

TYPE OF MOTOR VEHICLE 
-

CARS UTILITY \I TRUCKS BUSES MC/TC TRAILERS 

498,126 689,406 151,207 J,948 322,944 19, 41t9 

4,843 25,130 4,632 350 12,065 165 

3,239 0 2 0 0 0 

24,047 119, 208 9,232 20,303 212,639 1, 348 

985 424 207 2 7 1, 207 

531,240 834,168 165,280 24,603 547,65:> 22,169 
. 

25.00 39.25 7.78 1. 16 25.77 1. 04 

AD1IDC 5 

T 0 T R L " SllARE 

1,685,0BO 79.29 

lt7, 185 2.22 

3,241 o. 15 

386,777 18.20 

2,832 0.13 

2 125, 11~ 10(1.00 

oo.oo 



N 
~ 
\D 

REBION 

1 

11 

Ill 

IV 

II 

'JI 

VII 

VI II 

I )'j 

x 

XI 

XII 

NCR 

CAR 

TOTRL 

1' SHARE 

NUMBER OF MOTOR VEHICLES REC:r1:~~~vl~~SSTI='ICATION..r8V REGION 

PRIVRTE GOVERNMENT DIPLOMATIC FOR HIRE EXEMPT 

66 9 558 1,792 2 28,536 2 

32,051 2,014 2 17,40:1 0 

176, 711 2,721 0 S0,736 0 

184,61t3 2,693 0 54,272 0 

30,195 2,030 4 15,763 0 

82,362 2, 718 0 22,91t0 0 

118, 476 :;, 185 0 27,264 ·; 

~,6c;9 1, 816 2 7,5.\S 0 

31,735 1, 547 1 10,799 1 

44,689 2, 668 5 11, 039 (I 

80,847 J, 182 0 20,879 0 

24,292 2,206 0 7,144 0 

772,07/t 17,594 3,225 105,390 2,829 

16,818 1,015' 0 6,845 0 

1,685,080 47,185 J,e41 386,777 2,832 
.. 

79.29 2.22 0.15 18.20 0.13 

AHhX 7 

TOTAi " SHARE 

96,890 '9.56 

51,472 2.42 

230,168 1(1. 83 

241,608 11. 37 

47,992 2.26 

100,020 !5. OB 

148,925 7 .1)1 

32,992 l. ~5 

'•"· 083 2.07 

58,421 2.75 

1"4,900 '•· 94 

33,642 1. 58 

901,312 42.41 

2'•, i:;e2 1. 16 

e, 125, 115 100.00 

100.00 



I\) 
V\ 
0 

AREA 

IGUll l 

REGUJI II 

UllJC Ill 

REBlllC IV 

l&Ult 9 

NCR 

CAR 

LUJIJUSLITUTflJ 

llEBUl4 VI 

REBUIC VU 

euM •m 

VlSAYASlUTUTIU 

IOUll II 

RESUit I 

RaiUlt ll 

RE.GllJC Ill 

ltlNIARJIUTOTA.> 

l PHILIPPUESITOTll.I 

tUta CF ICl'Ttft YEHUU1 IUIBTERED1 IY RE011Jf1 BY ll.AS91FlCATllJ4 IN> roDE CF RE81Bll!ATIOO 
AttU1. l99l 

PRIVATE 60VEINENT DlPL[)IATJC FDR HIRE 

t£W REl£\R. tQ RENE\R. t£W RD'9A. ~ RDEll'I. 

9,333 57,22S 66 I, 726 0 2 179 28,357 

4,071 27,980 201 l,813 0 2 3,093 14, 312 

-
19,026 157, 68S 122 2,599 0 0 3,203 47,,33 

3119M 152,6'9 290 2,403 0 0 7,298 46,974 

J, So\5 26,6SO 103 1,927 0 4 694 1',069 

118,7" 653,330 2,.uo 1:5, 164 768 2,457 8,797 96, 793 

567 16, 251 ll8 901 0 0 91 6, 754 

187,270 110911 780 3,330 26, :SJJ 768 2,46' 23,35S 2~792 

9, 145 73,217 182 2,:m 0 0 899 22,00 

19,607 98,869 269 2,916 0 0 -65S 25"~09 

2,8'0 20, 739 56 1, 7~0 0 2 400 7,145 

31,642 192,825 507 7,212 0 2 I, 954 ~,795 

-
4,470 27,265 120 1,427 0 I 6~2 to, 157 

4,475 40,214 IC:& 2,540 0 5 317 .ti>, 742 

9,~ 71, 793 427 2,7~ 0 0 741 20, 138 

11792 ~.soo 193 2,013 0 0 35 7, 109 

"· 791 
161, 772 868 e, m 0 6 I, 735 ~8,1~6 

238,703 1,4.\6,377 l 4,7~ 42,480 769 j 2,473 j 27,f'.l\4 359, 731 j 

A?M:X' •••s:•-s:• 

EXEl'PT 

NEW REtEWAI. 

0 2 

0 0 

0 0 

0 0 

0 0 

348 2, ~81 

0 0 

348 2,~BJ 

·-
0 (I 

-
0 0 __,,_ 
0 

1. •. 0 

-
0 0 

-
(I I 

·-
0 0 

-
0 0 

-
0 0 

·-
0 I 

-·-
348 J ?.,••MI __, 



N 
ui -

llESUlt 

I 

II 

Ill 

1' 

' 
'1 

fll 

1111 

11 

I 

JI 

Ill 

tl:R 

CAR 

TOTll. 

PRIVATE 

MS DIE.Sa 

U,590 l&.360 

17,280 14,o.13 

111,293 '2,~ 

107,099 7',380 

21,.\08 8,675 

51,J>7 24,384 

15,&a 22,088 

tS.160 5,313 
-

26,2'1 5,326 

31,517 12,789 

'8,001 2k073 

17,691 6,518 

56',669 197, 128 

9,'99 1,on 

Ht,tH 482,498 

tUllElt m: MOTOft VElllQ.ES IRlBTUED BY 11£'61tl4 BY a.ASSIFICATlmt Ill IV TIPE (f FtE. UflO 
ltHll. 1993 

FDR-Ill RE 60VERtfENT DlltCl'ATIC EXEll>T T 0 TA L 

6AS DIESEL SAS DIESEL sns DIESEL 009 DIESEL 6A9 DIESEL 

21, 124 7,391 1,330 459 2 0 2 0 70,048 26,210 

14,314 J.038 1,337 671 l l 0 0 32,932 17, 743 

37,n4 12,828 l, 879 836 0 0 0 0 IS01946 76,018 

39,287 14,946 l,894 794 0 0 0 0 148,280 !12, 120 

-···-
10,909 ~,053 l,590 437 2 2 0 0 33, 909 13,~lr~. 

- ........ 
ll,~78 tl, 197 1,855 BSD 0 0 0 0 70,!40 36,439 

' ~ 

19,570 7,592 2,430 750 0 0 0 0 117,068 30,430 

4,733 2, 782 1,288 z 2 0 0 0 P.4, 18~ 8,620 

8,078 2,719 1,2'9 276 0 I 0 I 35,638 8,323 

6,629 4,391 1,920 744 3 2 0 0 40,129 17,926 

12,680 7,953 2,225 9\l 0 0 0 0 72,906 J0,!139 

3,293 3,822 1,368 832 0 0 0 0 22,352 ll, 172 

JJ,593 71, 421 14,~0 J1 4Dl 2,859 366 l, 114 SOB U6,e&5 272,904 

2,791 4,053 648 371 0 0 0 0 13, 138 II, 501 

226,":l 158,986 35,073 ll, 947 2,869 372 l, ll6 509 l,~48,634 654,312 

;\"l?T'IDC g 
==s::=,.. .. -,.. -== 

-
TRAILERS 6Rrfm 'OTnL 

-
632 96.890 

·-
797 51, 472 

·-
J, C:04 230,168 

I, C:08 £~1:600 

ll6 47,!192 .... 
741 108,020 

t,427 148,92:5 

189 32,~9c'? 

122 44,00J 

3~6 58,421 

1,063 m,!loo 

110 33,li~?. 

I?., 143 901,312 

43 2~,662 

'2, 16!1 2, 125, l 15 



I\) 

"' I\) 

PRIMTE 

L 

" 
I 

IN 

lB 

T 

IC/TC 

TA\. 

Tiii 

TRN 

lOlll. 

S SHARE 

I 

7,300 

1, 776 

79 

25,444 

332 

S.88& 

25, 133 

304 

' 
295 

66,_558 

J.95 

II 

., 
2,482 

6'5 

13 

13,087 

166 

&, 1'7 

8, 753 

125 

16 

597 

32,051 

1.90 

III IY y 

26, 999 25,369 3,300 

7,361 5,736 621 

688 221 l6 

95,tn 114,4JJ 10,499 

414 462 234 

16,017 12,247 3,076 

26, 191 25,071 12, 337 

2,439 659 87 

II 8 7 

m m 18 

176, 711 184,643 30, 195 

10.49 10.96 1. 79 

• 

l«>TOR VEMIClES RE61STERED IV IE«MINATUll1 IV AE81114 
lffUl 1'93 

VJ Vil VIII IX x 

12,488 20,333 1,468 1,943 5, 1111 

2,647 3,850 241 232 m 

102 145 15 0 22 

28, 377 33,509 7,JJl 9,704 14,887 

397 179 90 163 m 
-

llt, 372 13,416 2,823 2,837 s, 7ll 

23,308 45,724 11,505 16, 738 17, 507 

64 362 97 67 60 

448 43 4 0 4 

159 915 55 51 259 

82,362 11a,m 23,629 31, 735 44,689 

4.89 7.0J 1.40 1.88 2.65 

XI 

11,'52 

1,425 

37 

21t,356 

527 

10,2~ 

31,535 

177 

J& 

560 

80,847 

4.80 

A'M!a 10 
·-·· l&a• 

XII t(R CAR TOTll. J SKARE 

3, 103 268,687 J, 733 394,225 23.40 

2S8 72,780 831 99, 197 5.89 
-· 

4 J,~26 36 4, 704 0.28 

7,546 2,,,:.95 9,061 689, "°' 40." 

39 !.42 56 3,91t8 0.23 

2,292 5~ .... " 1,682 151,207 8.'7 

10,m 66,; 38 1,377 3221 9U 19. I~ 

46 J,::~() 16 8,(123 (I, 48 

4 !.)3 I 1,094 0.06 

·-
33 6, c 54 25 10,332 Ml 

24,292 772,04 16,818 1,685,080 100.(1(1 

1. 44 45.E.? 1.00 l('IQ.00 



N 
\J\ 
VI 

FOR MIRE 

L 

" 
I 

lN 

Tl 

T 

IJC/TC 

111.. 

TAM 

TRM 

II 

TOTA.. 

j SNARE 

I II 

3 0 

0 0 

0 0 

~446 2,080 

I, 714 684 

260 241 

21, 092 14,347 

0 8 

0 0 

21 45 

0 0 

28,536 17,405 

7.38 4.SO 

Ill 
I 

I 
IV IJ 

6 l 6 

2 6 0 

l I 1 

~,615 10, '" 3,665 

2,735 2,887 l,046 

465 962 160 

37, 758 39,735 10,875 

0 2 0 

0 2 0 

134 35 I 

0 0 3 

so, 736 54,272 15,763 

13.12 14.03 4.08 

• 

tlJTOR \tMllUS AEllSltRED BY llNMltllTlcaf, IY RE81114 
IM«A. 1993 

IJJ IJll VIII ll x 

473 5S2 4 I 387 

688 643 s J I 

I 8 0 0 s 

10,244 7,22:1 1,956 2,449 3,633 

830 l,058 651 588 591 

462 966 232 187 333 

10, 157 15,688 4,667 7,569 6,070 

37 17 7 0 J 

26 I 0 0 0 

2 84 23 2 36 

0 1,020 0 0 0 

2.2,940 27,264 7,545 10,799 11, 059 

5.93 7.05 1.95 2.79 2.86 

• 

XI lll NCR 1" CAR TOT!l. j SHARE 

728 SS 0 492 2,708 o. 70 

143 7 0 239 11 737 o. 45 

0 IS 0 I 39 0.01 

6,532 3,376 48,561 3, 785 119,208 JO, B2 

857 221 6,129 312 20,303 S.25 

l,188 290 3,323 121 9,232 2,J, 

11 1 185 J, 151 28,662 1,683 212,639 54.98 

5 II 0 0 90 0.02 

9 s 0 0 43 0.01 

232 13 586 l 1,21s O.JI 

0 0 18, 329 211 19, 563 5."' 
20,879 7, 144 105,590 6,845 386, 777 100.00 

5.40 I.BS 27.JO I. 77 100.00 



I II lll IV v 

&OVEININT 

L 115 66 162 219 92 

" 20 1119 S2 67 16 

M 0 3 I s 30 

IN 937 909 I, 186 1,215 865 

T8 23 23 IS H 8 

l 200 2SO 3J6 310 176 

' 
IC/TC 494 738 '63 858 840 

: TAI.. 2 I 2 " 3 

HUI 0 0 0 0 0 

lRM I 5 4 I 0 

101A. I, 792 2,014 2, 721 2,~93 2,030 

1. SNARE J.80 4.27 5.77 5, 11 4.30 

• 

"1TOR nMlCLES llE81SltlEI IY ~1MTlll41 IY r.£61114 
IH«R. l993 

YI Yll Ylll u x 

H2 191 39 60 113 

J 58 3 I s 

0 4 I 0 0 

1,290 1,46~ 939 720 11 125 

14 60 16 13 8 

uo 368 183 183 314 
•>--

8~ 1,035 632 ~8 1,099 

0 1 J 1 'l 

0 0 0 0 0 

5 4 0 I 4 

2,718 J, 185 1,816 1, 547 2,668 

5. 76 6.75 3.85 J.28 5.65 

,, 

XI XII t«:A CAR TDTll. 'f, SMARE 

148 69 2, Jsl!i 55 J,SZ9 8.11 

s 12 672 9 942 2.00 

0 0 28 0 72 0.15 

1,226 955 II, 764 535 25, 130 53.26 

& 18 128 4 JSO O.H 

~03 354 I, 016 IOCJ 4,632 "82 

1,350 792 I, 555 307 12, ()(,5 C5.57 I 

0 " I (I 22 0.05 

I 0 3 0 4 0.01 

43 2 69 0 139 o.a 

J, 182 2, 2(16 1715H 11 019 47, 185 100.00 

6. 74 4.&8 37.29 2. 16 I 100.00 

• 



I II Ill IV v 

DIPLOllTIC 

°' " I 0 0 0 ~ 

DC 0 l 0 0 0 

a: 0 0 0 0 (i 

IEY 1 0 0 0 4 

ISF I 0 0 0 0 

I\ I 10111.. ~ 2 0 0 4 . 
\, 

l SHARE O.Oli O.Oli o.oo o.oo o. 12 

lllTOR YEMlll.ES RE81Sltll£D IV DEtDCUllTlllt, IV 11£81114 
fHUl 1993 

VI VII Vlll ll x 

0 0 0 0 0 

0 0 0 I 0 

0 0 0 0 0 
-

0 0 1 0 5 

0 0 I 0 0 

0 0 2 l 5 

o.oo o.oo 0.06 0.03 0.15 

u 

o.oo 

XII NCR CAR TOTll.. ~ SHARE 

0 0 28 0 29 o. 89 

0 0 564 0 566 17. 46 

0 0 JO 0 30 o. 9J 

0 0 1:, ;03 0 2,614 80.65 

0 0 0 0 2 0.06 

0 0 J, !25 0 J,241 100. O<I .. -
o.oo 99. ii o.oo 10(1, (IQ 



I II Ill IV v 

EIEJllT 

l l 0 0 0 0 

II 0 0 0 0 0 

II 0 0 0 0 0 

lN l 0 0 0 0 

Tl 0 0 0 0 0 
l.l 
Tl 
JI T 0 0 0 0 0 

11:/TC 0 0 0 0 0 

TRH 0 0 0 0 0 

TOJit 2 0 0 0 0 

j SHARE 0.07 0.00 o.oo o.oo o.oo 

.. MD TOT 96,890 51,'72 230,168 241,608 47,992 

j SHARE 4.56 2.42 10.aJ 11.37 2.26 

!Cl~ VEMlo.ES 1£61STERED IV DENMU~TUlf, IY RE&llll 
IVNR. 1993 

VI VII VIII IX x XI rn 

0 0 0 0 0 ,,. 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 l 0 0 " 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 I 0 0 0 

0.00 o.oo o.oo 0.04 (1.(10 o.oo o.oo 

108,020 148,925 32,992 44,083 58,421 I 10•,908. 33,642 . 
5.08 7.01 I.SS 2.07 2. 75 4.94 r .. 58 

rl:'I CAR lOTll J SHARE 

70 0 171 6,(1, 

48 0 m cb. ~I 

66 0 " 2.JJ 

22 0 m 14.97 

2 0 2 0.07 

i:07 0 ~7 7.31 

7 0 7 O.c~ 

l, i:07 0 1,207 •2.62 

2,£29 0 2,832 100.00 

99.89 o.oo 100.00 

~Ol,.Jl2 ?%,582 c:, 125, llS 

~.41 1.16 100.00 



N 
\J'I 
-l 

~ 

IEBllll 

I 

II 

Ill 

II 

' 
II 

Ill 

•m 
II 

I 

II 

Ill 

N:R 

CM 

TOTAL 

DUIS 

1119 DIESEL 

9,205 90 

J.159 ll 

34,661 604 

J1,m 424 

J.,S.,, l~ 

lS.660 8M 

2:5.17' 929 

1, 736 41 

2,22S 15 

6,405 ~ 

14,049 3'9 

J.394 129 

3", 191 26,198 

S.234 373 

500,tol 30,332 

llMIER IF llJl1llt YEllla.EI riarmre, IY 1181[1\ IV m IF"" IN> T'ffl£ IF F\El. llED 
lltUL 1913 

lN 111W<S 8l.ISES ft/TC 

ms DIEE. GAS DIESEL 009 DIESEL &AS DIESEL 

13,fJS& 171 P?C) 345 6,002 15 2,~ 461525 m 

5,173 10,2'11 m 6,413 16 857 231649 1.8!1 

50.m 5!.802 787 16,051 11 3,083 64,'34 478 

~11,682 74,607 686 12,833 42 J.321 6', 72!1 93:1 

5,&e 9,144 12!1 3,283 ll l,277 23,92!1 123 

18,:IU 21,400 2,593 12,691 1:1 1,226 34,061 238 

27,516 14,&82 1,242 13,510 197 11 100 &2,238 209 

5,Jll 4,909 328 2,9ll :I ~ 16,797 7 

8,158 4, 716 ~ 2,867 :n 7~ 24,87:1 0 

8,9.?IJ 10,716 228 &,130 26 920 24,'41 l.J:I 

14, 120 17,99' 1,058 10, 765 49 1,m 43,630 "o 
5,445 6,432 239 2,697 10 268 13,264 1,m 

169,675 186, 267 5,675 53,340 148 &,653 96,'76 446 

4,505 8,876 55 1,857 11 361 J,333 34 

390,~ 4'3,618 13,930 1!11, .J:IO 665 23,938 542. 581 51 074 

a 'Plll1l!Y JI ......... ___ _ 
1 D T AL 

TRAILERS ~ GRAHD 10111. 
ens DIESEL 

632 70,049 26,210 %,890 

717 &IJJ2 l7, 743 51,472 

~.204' l:S0,.946 
I' 

76,018 230, 1'1! 

l,208 149,280 92, 120 241,608 

ll6 33,909 13,967 47,992 

m 70,MO 36,43' 108,020 

1,427 117,068 JO,ltJO 148, 925 

189 24, 183 &,&20 32,992 

122 35,638 ll,J2J 44,083 

366 40,12' 17,!126 511,421 

l,063 72,906 J0,93' 104, 908 

118 22,352 u, 172 33,642 

12, l4J 616,£6:1 272,904 9(11, 312 

43 13, 138 l l, :SOI 24,682 

22, 169 1, 44a, 634 I 6:14,312 2,l~, 115 



N 
Vl 
CX> 

DEQ 

PRIVATE 

L 6 
D 

6 
D 

M 6 
D 

IN 6 
D 

TB 6 
D 

T 6 
I> 

fl[/ 6 
-~ D 

Tiil 

TAM 

TAK 

TOTA. 

I 

7,296 
4 

l, 708 
68 ' 

73 i 
6 

13, 261 
12, 183 

4 
328 

309 
5,577 

24, 939 
m 

Jolt 

9 

295 

66,558 

II Ill JV 

2,460 26,948 25,283 
22 51 26 

612 6,832 5,371 
S3 529 3&5 

·-
11 669 196 
2 19 25 

5,236 S0,032 S0,906 - • 11, \5,945 63,527 
- ·-r 

i; ' 67 II . 
~ .. · ~ \7 451 

' ....._ __ .. 
coa. 1JS 457 

51 'HS 1 '.~,262 11, 790 

a, ru 25,990 24,875 
0 201 196 

i25 2,439 659 

" 11 8 

597 614 m 

32,051 176, 711 m,u3 

ltl>TDR IJEMla.ES REtllSlilU IY DEtO!INRTlllf1 IY R£811Jf IHI IY TYP£ IF FOO. USED 
A'HR. 1993 

v Vl \'II VIII lX x XI 

3,258 12,477 20,326 1,462 1,940 51 109 11, 950 
42 11 7 6 3 9 12 

547 21 ltOO 3,562 214 224 763 1,217 
74 187 288 27 8 II 208 

13 93 136 14 0 21 32 
3 9 9 I 0 l 5 

5, l73 lli,557 24,153 4,651 7,056 8,056 12,318 
S,326 11, 820 9,356 2,680 2,648 6,831 12,0JS 

7 9 27 I 27 25 19 
227 388 152 89 136 322 508 

82 2,545 1, 140 m 306 m 980 
2, 994 11,827 12,276 2,509 2,531 5,497 9,252 

12,328 23,166 45,724 11,504 16, 738 17,389 31,485 
9 142 0 I 0 118 so 

87 64 362 97 67 60 177 

7 448 43 .4 0 4 36 

18 159 915 55 51 259 560 

30,195 82,362 118, 476 ~~1 6R9 31,735 -44,689 80,847 

ANNEX 12.. ........ __ 
XII NCR CAR SUB TOTAL TOTAL 

3,063 268,637 3,733 393, 942 
40 50 0 283 394, 225 

m 61,60 772 86, 150 
34 11, 136 59 13,047 99, 197 

3 2,495 34 3, 790 
1 831 2 914 4, 704 

4, 135 159, 986 3, 766 365, 286 
J,411 IJS,209 5,295 324, 120 669,4(16 

1 92 4 300 
38 450 52 3,648 J,948 

222 5,463 40 13,029 
2,070 49,006 1,642 138, 178 151,207 

10, OU 66,352 1,350 320,636 
924 HG 27 21308 32219H 

46 3,520 16 8,023 B,02J 

4 51.13 I 1,094 1,094 

33 6,2'/4 25 10,332 10,332 

24,292 772,0 4 16,818 1,685,080 



N 
\Tl 
\D 

llEJQ 

FOR MIRE 

L 6 
II 

-
6 
D 

" 6 
D 

UV 6 
D 

Tl 6 
D 

T 6 
D 

rc.1 6 
II 

111. 

TAM 

TRll 

11 6 
D 

TDTll. 

I 

J 
0 

0 
0 

0 
0 

29 
5,417 

0 
l, 714 

0 
260 

21,092 
0 

0 

0 

21 

0 
0 

28,536 

II Ill IV 

0 ' I 
0 0 0 

0 I 6 
0 l 0 

0 l l 
0 0 0 

IJ8 273 87 
1,942 9,342 l0, 554 

2 8 26 
682 2,727 2,861 

l1 4 170 
230 481 792 

14, 163 37,481 JB,m 
184 277 739 

8 0 2 

0 0 2 

45 m JS 

0 0 0 
0 0 0 

17,405 50, 736 54,272 

lfJTOll V£MUUS R£61SU:R£D IV DEtOONATI~, IV 11£81~ IHI IV TVJlE IF Fln USED 
AttUl 1993 

y VI VII Ylll IX I XI 

l m 540 2 I 387 636 
5 9 12 2 0 0 92 

0 28 39 I 0 l " 0 660 604 4 J 0 82 

5 I 4 0 0 5 0 
2 0 4 0 0 0 0 

101 l, l 12 2,254 ~6 499 175 1,m 
J,564 9, 132 4, 971 1,890 l,950 3,458 5,448 

·-· 
3 2 170 2 4 I 27 

l,043 828 888 m 584 51)0 830 

£') 6 67 l 5 7 50 
131 U6 901 231 182 326 l, 138 

10,768 10,065 15,m 4,661 7,~9 6,053 10,822 
107 92 209 6 0 17 363 

0 37 17 7 0 J 5 

0 26 I 0 0 0 9 

l ! 84 23 2 J6 232 

2 0 1,017 0 0 0 0 
1 0 3 0 0 0 0 

15, 763 22,940 27,264 7,545 10,799 ll,059 20,879 

m NCI I CAR I SUB TOTll I TOTll I 
22 0 m 2,552 
JJ 0 3 156 2,708 

I 0 13 151 
6 0 226 1,586 1,737 

I 0 I 19 
14 0 0 ,0 39 

708 137 m 7, 177 
2,668 48,374 3,321 112,031 119,208 . -

I 48 7 JOI 
220 6,01n 305 20,002 21),J(IJ 

10 7 ' 373 
280 J, 316 115 8,859 9,232 

2,550 28,662 t,683 210,044 
601 0 0 2,595 212,'39 

11 0 0 90 90 

5 0 0 43 4J 

13 586 l l,215 t,215 

0 4,679 128 5,826 
0 13, 650 83 IJ, 737 1,,563 

7,14'1 105,590 6,845 386, 777 



N 

°' 0 

OEtOI 

60VEIH£NT 

l 6 
D 

6 
D 

II 6 
D 

UV 6 
D 

ll 6 
D 

T 6 
D 

ti:/ & 
D 

111.. 

TliR 

TRH 

TOTA. 

I 

105 
10 

18 
2 

0 
0 

~67 

270 

ll 
12 

35 
us 

49' 
0 

2 

0 

l 

1, 792 

II Ill IV 

65 1'l 2l4 
l I 5 

18 '9 64 
l 3 3 

2 l s 
l 0 0 

499 671 689 
410 515 526 

8 6 5 
IS ' 9 

12 28 59 
238 308 251 

733 963 858 
s 0 0 

1 2 4 

0 0 0 

5 4 l 

2,0H 2,721 2,693 

l«ITOR VEHll1£9 llBISTERED IV DeOllmTJ~ IV llBUJf Ml IV m£ If F\l\. USU 
AttUl. 1993 

-

v VI VII um ll J II 

92 m 190 38 60 Ill 148 
0 8 l l 0 2 0 

H 3 58 3 t 5 5 
2 0 0 0 0 0 0 

21 0 J l 0 0 0 
9 0 l 0 0 0 0 

611 8~ l,109 600 603 698 718 
254 m 355 339 ll7 427 508 

1 4 0 2 8 0 3 
7 10 60 14 5 8 3 

18 42 35 12 29 7 28 
~ 388 333 171 154 307 ws 

833 830 11035 632 568 1,099 l,323 
7 4 0 0 0 0 27 

3 0 l 3 1 0 0 

0 0 0 0 0 0 I 

0 s 4 0 1 4 43 

2,030 2, 718 3,185 1,816 1,547 2,668 J, 182 

m N'1 CAR SUB TOTll. TOHl. 
-

69 2,i 18 55 J, 760 
0 •O 0 69 J,829 

II l 12 9 900 
I JO 0 42 m 

0 16 0 49 
0 12 0 23 72 

602 9,~15 275 17,899 
353 2,4~9 260 7,231 25, 131) 

8 B 0 h 
10 l~O 4 286 J~ 

7 186 ' 507 
347 ~JO 100 4, l~ 4,6.12 

671 1 1 5~ JOO 11,894 
121 0 7 171 12,065 

4 I 0 22 22 

0 3 0 4 4 

2 69 0 139 m 

2,20fi 17, 594 1,019 47, 185 



N 
0\ 
.,& 

llEJOI 

DlPlCllUJC 

°' & 
D 

& 
D 

Ct 6 
0 

cu 6 
D 

USIF 6 
D 

JOTll. 

l 

0 
0 

0 
0 

0 
0 

l 
0 

I 
0 

2 

II Ill IV 

0 0 0 
l 0 0 

I 0 0 
0 0 0 

0 0 0 
0 0 0 

0 0 0 
0 0 0 

0 0 0 
0 0 0 

a 0 0 

lllTOR VEKUll1 REllSltRED BY IEOINATI~, BY lbltlf llG> BY TYPE IF FlE\. USED 
INlA. 1993 

v VI IJIJ V111 IX x u 
-

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

0 0 0 0 0 0 0 
0 0 0 0 I 0 0 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

2 0 0 I 0 3 0 
2 0 0 0 0 2 0 

(I 0 0 1 0 0 0 
0 0 0 0 0 0 0 

4 0 0 2 I 5 0 

XII ~R cnR SUB TOTll. TOTAL I 
I 
' 

0 27 0 27 
0 I 0 2 2' 

0 5112 0 5%3 
0 22 () 23 566 

0 28 0 28 
0 2 0 2 JO 

0 2,262 0 2,269 
0 ~I 0 345 2,614 

0 0 0 2 
0 0 0 0 2 

0 J,225 0 3,2H 



N 

°' I\) 

D9D 

EIEJl>T 

L 6 
D 

6 
D 

II 6 
D 

UV 6 
D 

Tl 6 
D 

T 6 
D 

'f/C/ 6 
D 

TRH 

TOTA. 

6IRfJ 101 

1 

I 
0 

0 
0 

0 
0 

I 
0 

0 
0 

0 
0 

0 
0 

0 

2 

91i,890 

11 Ill IV 

0 0 0 
0 0 0 

0 0 0 
0 0 0 

0 0 0 
0 0 0 

0 0 0 
0 0 0 

0 0 0 
0 0 0 

0 0 0 
0 0 0 

0 0 0 
0 0 0 

0 0 0 

0 0 0 

Sl,U2 230, 168 241,&08 

ll>TOll VEHlt\.E1 IEGISltlED IV llUOtlMATllJl1 IY IDllJI IM IY TYPE IF FlS. U&EJ)· 
llffR. 1993 

v YI Yll Ylll u l XI 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

0 0 0 0 0 0 0 
0 0 0 0 I 0 0 

0 0 0 0 0 0 0 
0 0 0 0 0 0 ~ 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

-
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 1 0 0 

0,992 108, 020 148, 92S 32, 992 44,083 sa,421 104, 908 

. 
XII NCR CAR SUB TOlll lOlll 

0 170 (I 171 
0 0 0 0 171 

0 701 II 701 
0 H 0 47 748 

0 30 0 JO 
0 J6 0 36 66 

0 187 0 188 
0 235 0 236 424 

0 0 0 0 
0 2 0 2 2 

0 19 0 19 
0 188 0 188 201 

0 1 0 1 
0 0 0 (I 1 

0 I, !01 0 1,207 I, 207 

0 2, 129 0 2,632 

33,&42 901, 112 24,&82 2, !CS, 115 



N 
0\ 
~ 

R E G l 0 N 

I 

II 

Ill 

IV 

v 

VI 

VII 

\Ill I 

IX 

x 

XI 

XII 

NCR 

CAR 

T 0 T A L 

NUMBER OF MOTOR VEHICLES RE&ISTERED AND nEGlBTRATlON a\SE8 HANDLED BV REBl~ 
C[)tlU)ARATllJE 1991 - 1993 

ANNUAL 1993 lNHEr 1.a -----
MOTOR VEHICLES REGISTERED REGISTRATION CASES HANDLED 

1992 1993 " INC <DEC> 1992 1993 " INC <DEC> 

86,641\ 96,890 11. 83 109,op 130,918 20.07 

41\,493 51,472 15.69 66,987· 77,975 16.40 

208,985 230,168 10. tit 256,887 292,101 13.71 

206,619 241,608 16.93 257,655 305, 116 18.42 

43,147 47,992 11. 23 92,309 102,220 10.74 

97,176 108,020 11. 16 167,025 243,711 45, 91 

126,793 148,92'5 17. 46 161, 198 196,821 22.10 

29,313 32,992 12.55 33,517 38,209 14.24 

39,891 44,083 10.51 93, Sltlt 106, ::i66 13. 56 

54,062 58,421 8.06 67,836 69,371 2.26 

89,21t5 104, 908 17.55 178,00S 233,155 30.98 

31,470 33,642 6.90 45, 149 45,527 0.84 

799,754 901,312 12.70 989,591 1, 115, 857 12.76 

21, 971 24,682 "· 34 26,310 29,987 13.98 
I 

I 

1, 879, 563 2, 125, 115 13.06 2,545,346 2,987,614 17.38 

• 



I\) 

°' ~ 

NUMBER OF MOTOR VEHICLES REGISTERED BY tLASSIFICATlON AND MODE OF REBIBTRRTION 
ANNUAL 1993 

ANKEX 14----==--· 
CLASSIFICRTION MODE OF REGISTRATION 1'~2 19!1'~ ~ l~~ERSE<DECREASE> 

NEW 204,842 238,703 J6.53 
PRIVATE 

RENEWAL 1,313,9~ 1,446,377 10.08 

NEW 4,406 lt,70:5 6.79 
GOVERNMENT 

RENEWAL 38,957 42,480 9.04 

NEW 941 768 ( 18. 38) 
DIPLOMATIC 

RENEWAL 2,286 2,473 A. 18 

NEW 19,319 27,044 39.99 
FOR HIRE 

RENEWRL £88 1 568 359,733 24.66 

NEW 768 348 ( 54.69) 
EXEMPT 

RENFWN_ 5,551 ~,I\~ ( :15125) 

NEW 230,276 E:7l, 560 17, 93 
T 0 T A l 

fl ENE WAL l,61t'J,287 l, 853, 547 12.38 

GRAND T 0 T A L 1,879,563 2, 123, 115 l 3. 06 



I\) 
~ 

" 

' j '-~ \' . 

RES 

I 

II 

:t 

IV 

v 

VI 
,__ 

Vll 

VIII 

11 

l 

~ 
~ 

.. 

XII 

K:R 

CAR 

lLIH't. 

tEW 

3B3 

22 

1,328 

!, 125 

71 

51}3 
i 

2, 408 

3 

41 

96 

t, 076 

17 

41, 367 

21 

~il. 551 

't 
~.· 

rn::s UV 

Rfil:wt. IE\I RE.lfilll. 

8, 912 1, 712 JO, 116 

3,228 1, 110 14,%6 

.:u. 944 10, 136 96,642 

30,4~ 23,909 102,380 

~.024 649 14, 38(1 

15, 9~1 3'°011 3&,9w 

24,396 4, 691 37,507 

1, 774 388 9,838 

2,200 - 1,185 11, 689 

6,334 861 18, 78\ 

13w 372 2,357 29, 7S7 

3,506 434 11, 4~3 

~,022 ~3,538 312,~0\ 

5,586 522 12, 859 

492,689 9~,~3 739,665 
-

.1 
•.f. ; ,.,.. 

~' . 4\ ( 

."••I\ 

•' 

~rn Cf l«lmR VEHllllS ~£GtSTEr6, ~Ra~, BY RE!U~, BY TYl'E ex: MV 
)~ ~~-> 1~~3 •.... AlfflEX ,. 

·= .. ------
l RUCKS IJUSES W.:/TC TROILERS T 0 T n L 

IEJ RE.llllit tf.\.I Rfl~Wfll NEW 

34 6,313 120 l, 9~1 7,312 

175 6,463 BS 7BS 5; 913 

301 16,537 185 2,979 10,175 

3.16 13,183 1,79 2,BM 13, ~14 

8.1 3,329 92 1,m 3,442 

404 t.\, 6!l0 272 %9 5,926 

4,058 10,694 111 I, 186 8, ~'54 

65 3,li4 96 '•, .. 661 ,. . 2, 790~ 

m 3,028 96 668 3,712 

110 6,248 200 7~6 3,;45 
. . . 

~3 11, ~00 118 t, 272 6, 392 

132 2,80~ ~I 237 1, 373 

13, 7/il 45,?.74 1,047 5,754 29,4~7 

-
7 l, 90'.\ 2(i 3~6 21'1(1 

19,M8 t~s. ~32 2,979 21,E.·~ 102,915 

'11·'"' 
.... •1." .~ .. ·• 

R£tlEllft. 

~,407 

17, 925 

54,?37 

52,050 

20,610 

2!l, 373 

5]1 493 

14, Ol't 
1. 

21, 163 

"" 21,031 ,. ·-·· . 
37,&78 

13,537 

&7,555 

3, 167 

44~,740 

; ... . ~ ....... 

~ 

~ 

57 

?.26 

109 

5 

20 

309 

4 

19 

8 

56 

23 

1, ~27 

0 

2,:;.J2 

. . ••"'' .'t, ....... 

GRP.:ID TOTAL 
REnn!Al IE!I RfNEWt. 

~23 9,578 87,312 96,890 
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EXPERT GROUP MEETING ON CONSIDERATION OF AUTOMOTIVE FUEL QUALITY 
ST AND ARDS AND THEIR EFFECT ON MOTOR VEHICLE EMISSIONS 

29 - 31 Mar 94. Beijing 

Singapore Country Report 

INTRODUCTION 

1 . 1 Singapore consists of the main island of Singapore and some 58 islets within 
its territorial waters. It is approximately 140 km north of the equator and has a total land 
area of about 640 sq km. The population of Singapore is about 2.8 million as at end of 

1992. 

1.2 As a result of economic growth, Singapore's vehicle population has 
increased correspondingly. The vehicle population as at Dec 92 is 557,584. an increase 

of about 17% over the last decade. The vehicle population growth from 1983 to 1992 is 
shown in Annex 1. More roads were added annually to cope with the demand from more 
motor vehicl~s. As at 1992, there are 2.883 km of public roads comprising expressways 
and major arterial roads. 

1.3 The vehicle population would probably have been greater had the 
government not discouraged the use of private motor vehicles through the various 
measures introduced under the Land Transport Policy. The Mass Rapid Transit rail system 
was one of the important infrastructure introduced in 1987 to enhance pub!ic 
transportation in Singapore. 

1 .4 Singaporeans have a relatively wide range of makes and models of vehicles 
for their lransport needs There is no import restriction and the vehicles in Singapore are 
mainly imported from Europe, Japan, Korea and Malaysia. All vehicles must be registered 
with the Registry of Vehicles (RQV) before they can be used on the roads. For this 
purpose. they must comply with certain rules and regulations and meet technical 
requirements which are set out and aaministered by the ROV. 

1.5 The main purpose of the rules and regulations is to ensure that all vehicles 
are built to acceptable international standards and are safe for use on the roads. In 
addition, it also requires vehicles be designed to comply with exhaust emission standards 
to maintain the good t'ir quality. 

PRESENT STATE OF AIR QUALITY IN SINGAPORE 

2 In Singapore. as in any highly urbanised city, motor vehicle emission is a 
significant source of air pollution. Despite the growth in vehicle population and 
industrialisation, levels of pollutants in the air are generally low and well within the long
term goals of the World Health Organisation (WHO) and the primary air quality standards 
of the United States Environmental Protection Agency (USEPA). These standards are used 
as guidelines to assess the ambient air quality in Singapore. 
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MEASURES TO CONTROL VEHICLE EXHAUST EMISSION 

3 The Ministry of the Environment (ENV) and the ROV work closely to control 
vehicle exhaust emissions in Singapore. The measures adopted are as follows :-

(a} Improving fuel quality; 

(bl Setting of emission standards for type-approval to ensure that only low
emission vehicles can be registered for use: 

(c) On the road enforcement on smoky vehicles: and 

(d) Mandatory periodic inspection for in-use vehicles. 

TYPES AND QUALITIES OF AUTOMOTIVE FUEL 

4.1 At present, there are five oil refineries in Singapore. Their combined output 
has made Singapore one of the biggest oil refining centre in the world. Due to the limited 
size of the domestic market. tlie bulk of the products are exported to the region. The 
refining process and distribution logistics are therefore heavily dependent on t~e fuel 

qualities set by the different countries in the region. 

4.2 There are only two types of automotive fuel used in Singapore. namely petrol 
and diesel. About 82% of the vehicle population (excluding motorcycles and scooters) run 
on petrol while the remaining 18% are diesel-driven vehicles. The sale of automotive fuel. 
however. are about 50% (by volume) for each type of fuel. All taxis in Singapore are 
diesel-driven whilst almost all passenger cars are petrol-driven. The distribution of vehicles 
by type of fuel is given in Annex 2. 

4.3 The fuel specifications differ marginally from one oil company to another. 
All the specifications meet international guidelines on fuel qualities. The oil companies have 
to keep ENV informed of any proposed changes in the fuel specification and additives to 

be used. 

UNLEADED PETROL 

5. 1 Singapore chose to reduce ambient lead concentrations by a gradual 
reduction of lead in petrol with the long-term goal that all petrol be unleaded. Between 
1980 and 1987, the government gradually reduced the lead content in petrol from 0.84 

grams per litre to 0.15 grams per litre. 
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5.2 The government then took steps to encourage the use of unleaded petrol in 
Feb 91. Unleaded petrol was promoted both through an intensive public education 
campaign and by restructuring the taxes on leaded and unleaded petrol that made unleaded 
petrol 10 cents per litre cheaper than leaded petrol. Legislation was made to require all 
petrol vehicles registered from 1 Jul 91 to be able to use unleaded petrol. By the end of 
1993, ur.leaded petrol's share of the total petrol sales was 58.3%. compared to -42% 
when it was first launched. See Annex 3. As a result of the increasing use of unleaded 
petrol. ambient lead levels recorded between 1991 and 1993 were lower than those 
registered in 1990. The ambient lead levels monitored from 1981 to 1993 are given in 
Annex 4. 

5.3 Two grades of unleaded petrol were made available, namely 97/98 Research 
Octane Number (RON) and 92 RON. The maximum lead content permissible is 0.013 
grams per litre. Only one grade. i.e. 97/98 RON, was available for leaded petrol. The 
availability of the 97 /98 RON grade of unleaded petrol had allowed all vehicles which can 
run on unleaded petrol to do so. 

5.4 With the availability of unleaded petrol. the government then introduced 
stricter emission standards for petrol-driven vehicles which requires the use of catalytic 
converters. From 1 Jul 92, all petrol-driven vehicles (except motorcycles and scooters) 
imported must comply with either the United Nations Economic Commission for Europe 
Regulation No. 83 (UN/ECE R 83l or the Japanese emission standards (Article 31 of Safety 
Regulations for Road Vehicles) before they can be registered. The only way many of the 
new petrol-driven vehicles can comply with these standards is through the use of catalytic 
converters. From 1 Jul 94. Singapore will replace the UN/ECE R 83 with the Consolidated 
Emissions Directive (CED) currently adopted in the EC countries. The CED is more stringent 
than the UN/ECE R 83. The Japanese standard will remain since it is as stringent as the 
CED. With these standards. all petrol vehicles will have to use 3-way closed-loop catalytic 
converters in order to comply with the lower emission limits given the present level of 
technology. 

5.5 In addition, from 1 Jul 92, vehicles equipped with catalytic converters are 
required to be fitted with fuel tanks that only accept unleaded petrol dispensers which 
have smaller nozzles than leaded petrol dispensers to prevent rnisfuelling. 

OTHER CHARACTERISTICS OF PETROL 

6 Aside from controlling the lead content. ENV also required that the benzene 
level be capped at 5.0% by volume. Other characteristics are as follows :-

Description 

Sulphur. % mass 
Distillation. 90% evaporated. °C 
Density @ 15°C. kg/I 
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CHARACTERISTICS OF AUTOMOTIVE DIESEL 

7. 1 The government has reQuired the permissible sulphur level in diesel to be 
reduced from the current 0.5% to 0.3% by weight from 1 Jul 96. The move to lower 
sulphur level in diesel would reduce particulate emissions from diesel vehicles and also 
pave the way for the introduction of stricter emission standards for diesel vehicles in 
future. The current emission standard for diesel vehicles is the United Nations Economic 
Commissions for Europe Regulation Number (UN/ECE> R24.03 which essentially isa smoke 
emission standard. Singapore had adopted this emission standard since 1991. 

7.2 Other important characteristics of automotive diesel used in Singapore are 
as follows :-

Description 

Cetane Index 
Viscosity. est @ 40°C 
Density @ 1 5°C. kgn 
Ash content, % mass 

USE OF 2-STROKE MOTORCYCLE ENGINE OIL 

Typical limits 

48 - 52 min 
1.9- 5.5 
0.82 - 0.87 
0.01 max 

8. 1 The emission of white smoke from motorcycles/scooters is of great concern 
to the government. Two-stroke engine motorcycles/scooters are the main culprits because 
of the excessive addition of engine oil to the fuel. The registration of new 2-stroke engine 
motorcycles/scooters have been reduced significantly when the government required all 
newly-imported motorcycles and scooters to comply with the U.S. Code of Federal 
Regulation 86.410-80 emission standard before they can be registered and used in 
Singapore from 1 Oct 91 . 

8.2 Both standard and low-smoke 2-stroke motorcycle engine oil were available 
in the market. There was no regulation to reQuire the use of low-smoke engine oil. 
However, enforcement was carried out on motorcycles/scooters which emit excessive 
white smoke. The onus therefore lies with the motorcyclists to maintain their engines and 
to use the suitable type of engine oil. 

CONCLUSION 

9 Although Singapore already s.;ossesses a sound mobile source pollution 
control and traffic management programme, the government continues to look ahead at 
ways to improve. The present strategies will be reviewed periodically to keep abreast with 
world developments and the changing local scenario. With more vehicles on the road, fuel 
quality as well as engine technology would need to be improved in tandem to pre-empt any 
deterioration in the air quality. 
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Annex 1 

MOTOR VEHICLE POPULATION 1983 - 1992 

. , . -

Item nu 1914. 1985 19!6 1917 1981 1919 1990 1991 1992 

I (AU 
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•I (()lnOlny c•r\ & \!J!IOl1 w.agon\ I 6.992 18.248 I 8. IOS 

"'l Tuotionc.ar\&\Utionw.agon\ 1.090 I.OBS 1.104 

rvl Pnv.at' turH.Jr\ & \tJUon w.agon\ 4.168 4.1 S9 4.030 
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287.£112 

i) Moc~ Mid SCOOltr\ 
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J.597 

2.S7l 

UH 

779 
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S9.940 S7.9tS 

38.c 36 39_2c;e 
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111 .}77 109.70S 

3.S30 
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Source: ROV Annual Report 1992 

272 

111111 I 11111 
lilllll II Ill II I 11111111 11111 11111111 Ill I II 

I 11111111111 111111 111111 
1111111 II 111111 11 Ill II 

11 I II 1111111111 1111 II 1111 I 1111 I 111 II 1111 llll 

II I 11111111111111 1111111 



Annex 2 

MOTOR VEHICLES BY TYPE OF FUEL USED 1983 - 1992 

CARS BUSES COCOS & OTHER VEHICUS 
I 

YEAR PETROL DIESEL P~OL DIESEl. PETROL DIESEL 

.1987 
,;' .. 

·-~19'8 
~ --

·1989 

. 1990 

1991 

-~.- . 
·' 

204,365 
... ~ 

219,362 

223.269 

221,943 

223.454 

238,980 

m.m 

272,474 

285,294 

.. ~ -:·.). 
5 671 

3 819 

2 948 

2 996 

2 1,060 

4 1,159 

2 1,252 

1.350 

4 1,398 

7,169 67l60 ---~;.~~{ 
7,285 70,117 ·.41.260. 

7,589 68,552 41,153 

7,477 66.222 39,540 

7,523 65.447 39,601 

7,629 66,346 42.235 

7,743 67,549 46.224 

7,948 67,872 49,772 

7,944 67,952 52,850 
i 
I 
I 

1992 287,608 4 1,419 8,085 66,440 55,569_J 

Nort. bcl11dt mororcyclls. rous Ofld 101 trtmprtd vth1clts 

Source: ROV Annual Report 1992 
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LEFID LEVEL 
(81 TO 93) 

Annex 4 
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ON 

AUTOMOTIVE FUEL QUALITY STANDARDS 
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(l) Sri Lanka has progressed to a great extent during the last two years with regard 
to the control and regulatory measures conccrni ng Motor Vehicle cmmissions. 
The vehicle emmission control compaign is promorcd by tht• following 
ministries and organisations. 

Ministry of Transport and Highways 
Metropolitian En\'ironmemal Improvement programme. 
Ceylon Institute of scientific and !ndustrial Research 
Minisrry of En\'ironmental and parlimcntary affairs. 
Central En\'ironmental Authority 
Department of Motor Traffic 
Police Department 
Ceylon Petrolium Corporation 

The vehicle population has increased three fold during the last twelve years. 
The present statistics indicate that there an~ more than one million of 
Motor Vehicles registered in Sri Lanka. Out of this more than half arc 
Motor Cycles. All the registrations of Motor Vehicles arc done in the 
Department of Motor Traffic Colombo. Most of the vehicles running on 
the highways are re-conditioned ones. The reconditioned Motor cars imported 
to the country arc under three years and commercial vehicles under five 
years. The annexure indicate the statistics of the vehicle population in Sri Lanka 

The fuel quality is a very important factor in the control of Vehicle emmissions. 
The type of fuel in Sri Lanka are the folJowing:-

Super Petrol 
Ordinary Petrol 
Auto Diesel 

Sapugaskanda refinery is the only refinery in Sri Lanka. Crude oil is refined at 
this place. The sulfur level is maintained below 0.1 percent. Tetracthyl lead is 
added on to this in order to increase the octane count of 83 and 90 respectively. 
The Motor cycles used in Sri Lanka are mainly Japa11csc Motor Cycles brought 
down as used vehicles. The Motor tricycles used in Sri Lanka arc mainly of Indian, 
make and they are brought as brand new vehicles. These vehicles are mainly with 
two stroke engines. The SJ. engines in gasoline vehicles are without 
catalytic convertors. The subject of importing vehicles with catalytic covertors 
have been discussed and action has been taken to have a clean air programme for 
the year 2000. The feasibility of producing non leaded petrol had been studied 
and action has been taken to implement this programme in the future. It is a 
multi million project and the refinery has tote converted to produce non leaded 
petrol. By the year 1997 Sri Lanka would be able to produce non leaded petrol and 
the new vehicles imported could be with catalytic convertors. However the used 
vehicles in Sri Lanka would have no allternative but to use leaded petrol. The 
refinery at Sapugaskanda would be able to produce part of the required petrol 
when the lea.:! content is reduced. 

The fuel used in C I enginers is the normal diesel suppHed by the only refinery at 
Sapugaskanda. The properties that influence emmission control is the viscocity 
of oil used in the vehicle. The particulates and smoke have to be controlled. The 
diesel fuel could be with less sulfur. The type of engine also contribute greatl~' 
for the control of emmission. The direct injection diesel engine is better than 
other types of diesel engines. The two stroke engine in Motor Cycles and Motor 
tricycles shc.uld be discouraged. The two stroke petrol engine emits smoke from 
the unburnt two strokt oil on normal engine oil mixed with the petrol. This emits 
CO, HC, smoke and particulates than the four stroke engine. The only way to 
control this cmmission is br introducing a better quality oil additive to be mixed 
with perol. 
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The key properties with S I engine arc 

Lead Content 
Benzene Content 
Density 
Volability 

Vehicles equipped with CI engines are 
Ignition quality 
Density 
back end volability 
Viscolity 
Sulfur Content 

At the last . Expen Group Meeting held in Indonesia on type Approval procedures for New 
Vehicles it was decided to have desicive action irrespective of diff erencess to the vehicle 
population in the participating countries in the Region. Priority should given to the control 
and Regulatory Measures with regards to emmission from the two main 
categories equipped with spark Ignation vehicles and diesel Vehicles. Type Approval 
procedures alone is insufficent to ensure that Motor vehicle enimissions would 
be contolled It was also discussed that it is necessary to develop the Technical Services by 
way of setting up Vehicle testing centeres to minimise pollution due to Motor Vehicles 
operated on the roads. there are many acrjons that could be taken which need participations 
from all concerned with regards to Motor Vehicles. 

It was realised that inspection of Motor Vehicles cenainly play an imponant role as one 
of the measures to cope with the problems related to Air pollution. Therefore all Motor 
Vehicles should be tested for road wonhiness which include emmission related checks for 
carbon monoxide and Hydrocarbons in S I engines and smoke in diesel vehicles. 
Guidelines for New Motor Vehicles emmission control should be very desireable for all 
participating countries. It was felt that it is not an easy thing to implement therefore 
to harmonize the control system of new vehicles in the Asia Pacefic Region. Local 
conditions should be considered when decisions are arrived at. 

Sri Lanka is presently concerned about the Vehicle emmissions. The Govenment of 
Sri Lanka provided sixty five smoke meters brought down from Sweden. Arrangements 
are being made to train the personnel to opperate these meters. 
The standards are now being studied by a Technical Committee in 
order to lay down the limits of the new instrument. Our country is more concerned 
about controlling the diesel emmissions, rather than prosecuting the owners of 
Motor Vehicles in Coun. 

Action is being taken by the Government of Sri Lanka to establish a fully automatic Vehicle 
testing centre in the vicinity of the Capital City, Colombo, and to have such centres in 
all the Major cities susequently for the purpose of inspecting Vehicles. with 
moderr equipment including smoke testing equipment. Acording io present 
regulations a vehicle should be "ree of grit and smoke. Regid regulations would be 
laid down after the installauon of the testing centres. Annexure of the draft 
regulations for smoke meters given. 
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I 

SUGGESTED .&PIEBlJllElr?S 'fO TSE MO'l'OR 'l'IW'PIC ..lC'1'. 

It is •ugge•t•d that th• uendment• to tha Motor 'l'rattic .let 
eboulcl inolucle the !olloving iD order to aitipte the pollution 
oau•ecl b,r whicle u:b3'18t tumea. 

l. S'l'.ANDABDS J'OK EXHAUST EMISSICITS FOR EXISTING DIESEL DRIVBll 
VEHICLES. 

Exhauat eai••iona froa all clie••l dri'fWll motor Tehiole• 
ahould oCDfora to apeoUiecl •tandarU. 
Theae atan~ ooul~ be made b;r ngulaticm/b;r order, etc. 
under th• Motor Trattio Act. 
The atandarda liq' be made e.t'feotin trom a apecifiecl date 
or upon )Rlblioation. 

2. STJBD&Rm 1'0R EJIUlJSlf EMISSICE POR BXISTDTG PETB.OL DRIVER 
VDICLES. 

bhaut eaiHion• troa all petrol driven motor TehiolH 
• ahoulcl ocm!ora to apeGifio •tand.arda. 

'ftlese atand&rds could be ma4e by repl.ation/b;y order, etc. 
under the Motor 'tr&!.t'ic Act. 
'l'be •tand&rda 11111' be ..U effective from a 11peci.t'ied date 
or upon publicatioD. 

3. STANDARJS FOR EXHAUST EMISSIOllJS J'Oll EllSTDG MOTOR ClCLES 
SCOO'?ERS .AND TBBD-wanr·DS. 

Exb&uat eai.Hicma troa eve~ 110tor 070le, aooot'-~ or three
vbeeler ahoulcl oontora to apeoifio •tancl&rcla. 
These •tall4arcla oould be made b7 regulati<m/b;r order, etc. 
under the Motor 'l'rattio Jct. 
'!'he atandarcl9 aq be made ettectin from a apeci!ied date 
or upon publioa.tian. 

4. l'IIES raa ICIT-COMPLI.UTC& WI'!B llllAlJS!' EMISSICIJ STARJWUS. 

The appropriate authorit7/Dlpartment ot Motor ~tic, 
'l'ra.ttio Police/Central EDTioimlamDtal Authorit7 •houlcl be 
ampowred to apeoit,y and .impo•• f iDH for non-ooapliana. 
vith the atandarc18 for •~..au.at eai••ion• b,y motor vehicle• 
aa iDclioated under l, 2, and ' aboTe. 

5. S'l'AND.UWi FOR EXHAUST IMISSICll POR PITROL DRIVD 'VEHICLES 
'l'O l£ BGIS'l'ERED POR TBB 1µ51' TIME DJ SBI Lilli. 

a) All petrol driven motor nhicl .. to be ngi•tered 
for th• tir•t tille iD Sri Lanka llhould bt ll&U to 
co11pl7 with relevant atmd&ra tor uballst u.iHiaaa 
apecitied under the .Motor Trat!io J.ct. 
'l'be •tanda.rda could bt u.de by niulatiOD/bJ order,etc. 
and ma,y be made e!!ective !roa a apeci~i•d d&te 
or upon fl"blication. 

2/ 
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5. b) Applications for registration of petrol driven 
vehicles should be approYed only after the Depart
ment of Motor 'l'raffic has been satisfied that the 
petrol driven motor vehicle has been teated for 
coapl1ance with the specified atanda.rda. 
A certificate iaeued by the Planu.f'acturer of the 
vehicle or by a regi•t•red Garage in Sri Laruta 
should be made acceptable for this purpose. 

6. STAN.D.UUS FOR EXHAUST EMISSICll FOR DIESEL DRnEH MOTOR 
VEHICLES '1'0 llE REGIS'l'ERED '90R TBE FIRST Di SRI LANKA. 

a) All diesel dri·nn motor nhicle• to be regiatered 
for the firat time in Sri Lanita should be aade to 
comply vith relevant standard.a for e.xhauat emissions 
specified under the Motor Traffic Act. 
The standards could be made by regulation/by order, 
etc. and may be made effective from a apecilied date 
or upon publication. 

b) Applicationa tor registration o! dieael clriTtrn 
vehiolH ahould be approved only atter the .Departunt 
of Motor 'l'ra£f1c baa been aatia!ied that the diesel 
driven motor Tehicle ha8 been tested tor coaplianc• 
vith the specified atand&rda. 
A certi!ioa.te iaaued by the ManUfacturer of the 
Yehicle or by a registered C&rage in Sri Lanka should 
be made acceptable for thio purpose. 

7. ST.ANDAROO J'OR EIBAUS1' EMISSI3 J'OR MOTOR ClCLES ANI> 
SCOOTERS TO llE BEGIS~RED J'Oll 'l'BE FIRST TDIE Di SRI LANKA. 

a) All motor cycles, scooters and three-Weeler• to be 
regiatered tor the 1."irat time in Sri Lanka should be 
made to comply vith relevant atand&rda tor exhau1t 
emi11ion• apeci!ied under the Motor Traffic ~ot. 
The standard• could be made by regulation/by order, etc. 
ana ~ be made effective from a specified date or 
up0Z1 publicaticm. 

b) Applications for registration of all motor c,'Oles, 
scooters and three-vheelera ahould be approved onlT 
a.!ter the Department ot Motor Traffic ha• bee 
sati•!ied that the petrol driven motor vehicl• ~ 
te•t•d for cospliazlce vitb the specified •tandarda. 
~ certi!icate iHued by the Manu!a.cturer o! the 
vehicle or by a registered Ga.rage in Sri Lanka should 
be made acceptable for tbi1 purpose. 

a) All petrol driven motor vehicle• to be registered tor 
the first time in Sri Lanka should be capable of ruzmi.Jl&' 
on unleaded petrol vitb effect from A specified date. 
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Since aoke--t•r• tor.th• ~t ot 11110k• lllliHicma hoa 
diesel nhiolea are alroaq in th• prooe•• ot bei.Dc pure.baaed 
ve mq alao Guette t!i• llegulationa ander th• Motor Trat!ic Act 
for thia pirpoae. J. clraf't ia 4hen below I 

IBGUI.£!'IOllS 1lllZll !BB ~ll 'l'RAWIC JCf ~ 
sm DISSICllS 1RC11 xrmm, UllICI.BS. 

1. J:q ottioer lllOt 'belov the r8llk or Sub-Iupector ot 
Police, vbo bu nucm to belieft that a "ftbi.ole is 
emitting e:roeaaiY• or other pollutant• vhioh are likel.J' 
to C&UH etJYiroaMlat&l polluticn, mdangering the health 
or saf'et7 o! &117 other uer of tile road or th• public, 
~ direct the drinr of ~ other peracn in cbarp of the 
fthicle, to nlDit th• fthiele tor 1111cl8rgo1Dg a ten 
to meuun the standard of black aok.e or the •tandard 
Of ~ f:! the other pollutant• apecif'ied. b,r tbeH 
replaticma. 

2e !be moke leftl ~U troll clieMl ftbiolea ab&ll be 
carried oat br a · • • • • • • • * bT aeana ot a lllloke meter 
approYed for that parpoH by' the Department o! Motor 
Traf'tic and. the Central bTirclam.eDtal J.uthorit7. 

'· Th• drin.r or ~ per.cm in charge ot tbe nhicle ahall 
upon 4e•an4 bJ' uo- officer :re1"erred to in (l) abon, 
nlait the nbiole tor tenJ.nc tor tile pu.rpoae ot •anring 
the atand&rd ot aolc• or tb• lffeltl of other polllltmta or 
both. 

4. Smoke danait7 tor all di•••l clriftD Yebi.ol•• mball be aa 
tollon 1 

1111 lllll j1l 11i1I 1111 I llllllllll 
1 

Method ot hat 

1nnn·:ne with tree 
acoeleraticn method from 
idle •PM4 to 60 per·oent 
o! the •1xt •m rotatinf 
speed. 

* To be apecilie4 1Z1 comultatian vith the Commia•icmer ot 
Motor 'fr&ttio aod Direotor/'?rat!io, Police Beadquartera. 
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AUTOMOTIVE FUEL QUALITY STANDARD 

IN THAILAND 

INTRODUCTION 

The problem of air pollution in Thailand has been gradually deteriorating, 

especially in Bangkok and the major cities, due mainly to both automotive 

and industrial fuel combustion. The Thai government has made every effort 

to continuously improve the air quality in the country, both by upgrading 

the quality of fuels and setting emission standards for new vehicles. 

Significant measures have been introduced by the government including 

the reduction of lead content in gasoline, the introduction of unleaded 

gasoline, the reduction of 90% distillation temperature, the reduction 

of sulphur in diesel fuel and the introduction of low-smoke, two-stroke 

engine oil for motorcycles, etc. The major objectives are to reduce 

and eventually eliminate toxic elements such as lead content in 

gasoline as well as gaseous pollutants, most significant of which 

are CO (Carbonmonoxide), HC (Hydrocarbon), NO (Nitrogenoxide) as 
x 

well as particulates. 

LEADED AND UNLEADED GASOLINE 

Measures already enforced include: 

1. Establishment of the specification of unleaded 

gasoline, another type of gasoline, for use in cars 

equipped with catalytic converters, which h3ve been 

marketed in Thailand since May 1, 1991. 
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2. Reduction in the level of lead content in gasoline 

from 0.40 grams/litre to 0.15 grams/litre from 

January 1, 1992. 

3. Upgrading in the quality of unleaded gasoline to 

solve the problem of acceleration and engine knocking 

by making the following requirements on the traders: 

3.1 Increase the front eno octane number to 87 RON 

3.2 Limit the increase in aromatic content to not 

more than 50~ by volume 

3.3 Meet the required Motor Octane Number (MON) of 

84 RON. (This measure is introduced on a 

voluntary basis in the initial phase). 

4. Adjustment of the maximum distillation profile tomake 

the fuel lighter, thereby reducing the emission of 

toxic elements and hydrocarbons from January 1, 1993 

5. Establishment of a limit in the level of oxygenates 

in gasoline, especially MTBE, at 5.5 - 10.0% by 

volume in order to reduce CO (Carbonmonoxide) from 

January 1, 1993. 

6. Red.uction in the level of Benzene form 5.0'7. to 3.5i'. 

by volume in order reduce carcinogenic elements from 

January 1, 1993. 

7. Requirement for the blending of PFI/IVDC detergent 

in gasoline fuel to clean the engine and reduce 

tailpipe emissions 
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8. Promotion of unleaded gasoline marketing by: 

8.1 Imposing less excise tax on unleaded gasoline 

than leaded gasoline by 0.70 - 1.00 Baht/Litre 

from May 1, 1991. 

8.2 Providing 0.20 Baht/Litre government subsidy 

for gasoline blended with K'l'BE. 

Further measures to be implemented are as follows: 

1. Limitation of the aromatic content in premium leaded 

and premium unleaded gasoline at a ~i.JDum of 50~ 

by volume from January 1, 1994 and 35~ from January 

1, 2000 in order to reduce toxic elements 

2. Shortening of the time frame for the switch from 

regular, leaded gasoline to regular, unleaded 

gasoline from the original schedule of January 1 , 

1995, to June 1, 1994 in order to solve the present 

problem of finding unleaded gasoline for cars 

equipped with catalytic converters in certain areas 

3. Complete phase out of premium gasoline by the end 

of the 7th National Economic and Social Developnent 

Plan, before January 1, 1997 in order to reduce 

environmental problems caused by lead pollution 

11le Department of Commercial Registration is 

presently studying the effect of complete phase 

out of premium leaded ga1oline and the problem of 

cars with soft valve seats 
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HIGH-SPEED DIESEL 

Measures already enforced include: 

1. Upgrading in the quality of High-Speed Diesel to 

make it lighter in order to reduce the problem of 

black smoke and lover the level of sulphur for use 

in diesel vehicles equipped vith catalytic converters 

in the future 

2. Establishment of the specification of a nev type of 

High-Speed Diesel (Type II) vith the 90"7. distillation 

temperature by volume at 357• C and sulphur content 

at 0.5"7. by weight in order to reduce black smoke and 

so2 (Sulphurdioxide) from March 11, 1992. Traders 

are allowed to mix this new type of High-Speed Diesel 

(Type II) with the original High-Speed Diesel (Type I) 

which has the distillation temperature of 370• C and 

sulphur content of 1.0"7. by weight in the same tank. 

3. Identification of the areas in Bangkok, Nonthaburi, 

Pathumthani and Samutprakarn where the use of High 

Speed Diesel (Type II), as specified under Item 2 

above, is compulsory. 

4. Reduction of the 90"7. distillation temperature, by 

volume, of the High-Speed Diesel with 1.0"7. sulphur 

content by weight, from 370• C to 357• C in order 

to reduce black smoke and polyaromatic Hydrocarbon 

from September 1, 1992 
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5. Expansion of the areas where the use of High-Speed 

'])ieeel (Type II) is compuleory to Samutsakorn, 

Suautsongkram, Phuket, Cholburi, Makornpatbom and 

Chacheongeao from January 1, 1993 ae these are 

large citie• with heavy traffic congestion 

6. aeduction in the level of specific gravity fram 

0.82 - 0.90 to 0.81 - 0.87 and reduction in the 

level of viscosity from 1.8 - 5.0 cSt to 1.8 -

4.1 cSt in order to reduce black smoke and 

Polyaromatic Hydrocarbon frae January 1, 1993 

7. Requirement for detergent additive to be blended 

in the diesel fuel for more complete combustion 

which help• to keep the engine clean, reduce 

exhaust gas and black smoke from January 1, 199) 

8. Complete phase out of High-Speed Diesel (Type I) 

(reduction of sulphur content from l.<n by weight 

to 0.51. by weight in order to reduce the level of 

so
2 

(Sulphurdioxide) and particulates from September 

1, 1993 

9. Compulsory use of High-Speed Diesel, 901. distillation 

temperature at 338• C, provided by the Petroleum 

Authority of Thailand (PTT), in BMTA (Bangkok Ma•• 
Transit Authority) buses. 'nli• seasure has been 

enforced since January 1, 1993 due to the poor 

maintenance of buses in Bangkok which is partly 

re8ponsible for the environmental pollution caused 

by the emission of black s.oke 
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Further measures to be implemented are aa follows: 

1. The reduction of sulphur from 0.5i by weight to 

0.25~ by weight from January 1, 1996 and a further 

reduction to 0.05~ from January 1, 2000 in order to 

reduce so
2 

(Sulphurdioxide) and pa~ticulates 
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llEASUUS 'IO SOLVE All POLLUTIOH PROBLEM FllOM FUELS 

1. Launch premium unleaded 

gasoline prior to the 

effective date of the 

Ministry's announcement 

on July 8 1991. 

2. Reduction of lead 

content in gasoline 

from 0.40 grams/litre 

to 0.15 grams/litre 

3. Reduction of the 

distillation temperature: 

• At ioi distillation 

temperature: 

From 75• C to 10• C 

• At 50'7. dietllation 

temperature: 

From 125• c to 110• c 

GASOLD.E 

IMPLEMEllTATIOR 

SCBEDULE 

1 May 1991 

1 Janu3ry 1992 

1 January 1993 

289 

JUSTIFICATIOR 

To promote nationwide 

utilization as soon as 

possible and to make 

premium unleaded gasoline 

available for new cars 

equipped with catalytic 

converters 

To reduce air pollution 

caused by lead which is 

used for boosting the 

octane number of gasoline 

To reduce hydrocarbon 

emissions 

' 
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• At 90~ distillation 

temperature: 

From 190• C to 170• C 

• At end point: 

From 215• C to 200• C 

4. Increase in oxidation 

stability from 240 minutes 

to 360 minutes 

5. Reduction of gum from 

0.005 gm&/100 ml to 

0.004 gms./ 100 ml 

6. Voluntary use of 

oxygenates at 5.5 - 10.0 

by volume 

7. Specify the Motor Octane 

Number 

8. Compulaory uae of 

PFE/IVDC additive for 

engine cleanlin~ss 

- 8 -

!Y.Pi..IYD:Tl~'I'IOH 

SCHIJ>ULI: 

1 January 1993 

1 January 1993 

1 January 1993 

1 January 1993 

1 January 1993 

290 

JUSTIFICl..I'IOI\ 

To maintain its quality 

and stability 

To maintain its quality 

and stability 

To reduce carbonmonoxide 

from engine combustion 

HON also has an important 

effect o~ the ~ngine. 

RON is n~t the only factor 

to determine the octane 

number 

To reduce emiasiona from 

old cars unequipped with 

catalytic converters 



ITEK 

9. Reduction in the level 

level of Benzene from 

5.0'7. to 3.5'7. by volume 

10. Expedite the replace

ment of regular, leaded 

gasoline with regular 

unleaded gasoline 

11. Limit the aromatic 

content in gasoline: 

• Not higher than 50~ 

By volume and 

gradually decreasing 

• not hfgher than 35~ 

by volume 

- 9 -

IMPL~"TJ.TIOK 

SCBIJ>ULE 

1 January 1993 

From original 

schedule of 

1 January 1995 

to 1 June 1994 

t January 199!+ 

1 January 2000 
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JUSTI!lCl..TION 

Benzene is carcinogenic 

To reduce air pollution 

from lead content and 

·to make unleaded gasoline 

available nationwide. 

It is also a solution 

to the probler.a cf finding 

premium, unleaded gasc-line 

for cars equipped wi~h 

catalytic converters in 

some areas due to the 

unavailability at the 

service statio~s. 

Aromatic is carcinogenic 

If the level of aromatic 

can be reduced, benzene 

will also be lower 



Itu. 

12. Specify front-End 

Octane Number (FEON) at 

not less than 87 RON 

13. Complete lead phase 

out in premium gasoline 

by the end of th 7th 

National Economic and 

Social Development Plan 

- 10 -

IMPUY.0:'.:l.':IOK 

SCHD>Ul.I: 

Inspect all 

oil traders 

Prior to 

1 January 1997 

292 

JUSTIFlCIJION 

If the Front - End 

Octane Number (FEON) 

of premium unleaded 

gasoline is too low, 

it may cause start

up or acceleration 

problems 

To reduce air pollution 

from lead c~ntent, study 

the effect of lead phase 

out in premiUlll unleaded 

gasoline and provide 

solutions for cars with 

soft valve seats 
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MEASURES TO SUPPORT OIL TRADERS IN PRODUCING OR IMPORTING 

UNLEADED, PREMIUM GASOLINE 

1. Impose less excise tax on unleaded gasoline than leaded 

gasoline by 0.70 - 1.00 Bath/Litre (January 1, 1992) 

2. Reduca tax on MTBE which is used in the production of 

unleaded gasoline from 30~ down to l~ (September 25, 1991) 

3. Reduce the contribution to oil Fund for the Unleaded Gasoline 

from 0.12 Baht/Litre to 0.10 Baht/Litre which is the same as 

the contribution to Leaded Gasoline in accordance with the 

resolution of the Sub-Co11111ittee on Petroleum Policy. This 

measure became effective on October 31, 1991 • 
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1. Specify the quality of 

the new type of High-Speed 

Diesel (Type 2) with 0.5"£ 

sulphur by weight and 90"£ 

distillation temperature 

at 357• C 

2. Compulsory use of High

Speed Diesel as specified 

in Item 1 only in Bangkok, 

Nontaburi, Pathumthani 

and Samutprakarn 

3. Reduction in the 90t 

distillation temperature 

by volume of the High-Speed 

Diesel - Type 1 (Sulphur 

l.Ot by weight) from 370• C 

to 357• C 

- 12 -

BICB-SPEED DIESEL 

IMPI.™DITJ.'!'ION 

SCHEDULE 

11 March 1992 

3 April 1992 

1 September 1992 

294 

JUSTIFICl..TION 

To promote the utilization 

of the new type of High

Speed Diesel which can 

reduce black ;smoke and 

so
2 

and can also be 

put in the same tank as 

the other type of High

Speed Diesel 

The problem of air 

pollution from so2 and 

black smoke is deteriorating 

To reduce black smoke 

and polyaromatic 

hydrocarbon 
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4. Increase in the total 

number of areas where the 

compulsory use of High-

Speed Diesel (Type 2) is 

enforced to 6 areas 

Samutsakorn, 

Samutsongkram, 

Phuket, Cholburi, 

Nakornpathom and 

Chacheongsao 

5. Reduction of specific 

gravity from 0.82 - 0.90 

to 0.81 - 0.87 

6. Reduction in the 

viscosity from 1.8 - 5.0 

cSt to 1.8 - 4.1 cSt 

7. Compulsory use of 

detergent additive 

- 13 -

IMPL~'TLTIOK 

SCHEDULE 

1 January 1993 

1 January 1993 

1 January 1993 

1 January 1993 
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JUSTIFICL.TION 

These provinces are 

experiencing rapid 

and high economic 

growL.. following 

Bangkok and the 

peripheral areas 

To reduce black smoke 

and Polyaromatic 

Hydrocarbon 

To reduce black smoke 

and Polyaromatic 

Hydrocarbon 

To reduce so
2 

and 

particulates 

To reduce gaseous 

pollutants (CO, HC 

and ·NO ) and black 
·x 

smoke 



ITEK 

8. Reduction in the level 

of sulphur (~ by weight) 

8.1 From 1.0 to 0.5 

Hight-Speed 

Diesel (Type 1) 

becomes obsolete 

and use of High-

Speed diesel 

(Type 2) is made 

compulsory 

8.2 From 0.5 to 0.25 

8.3 From 0.25 to 0.05 

9. Recrirement for BMTA 

buses to use High-Speed 

Diesel with 90~ distillation 

temperature at 338• C provided 

by the Petroleum Authority of 

Thailand (PTT) 

- 14 -

IM!'LE!-Xl:.L/.TION 

SCBD>ULE 

1 September 1993 

;J fJ.MA}.,0.X y 
l Sept.eRel' 1996 

1 January 1993 
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JUS!IFICLTIOR 

To reduce S°i and 

particulates 

To reduce so2 and 

particulates 

Poor maintenance of 

BMTA buses is the major 

cause of the problem 

of black smoke and 

particulates from 

the exhaust pipe 
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UNIT : M..UTR.BS. 

1983 1984 1985 1986 1987 1988 1989 1990 1991 1m 1993 
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- - - - - - - - 273.7 .514.9 880.5 
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8,026.8 

3,447.3 3,162.6 2,280.B 2,410.2 2,395.7 2,7151.4 3,635.3 5,210.4 6,106 . .5 7,271.0 
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o Gasoline + Diesel ¢ Fuel A LPG 
UNIT : M.LITR.&~. 

1983 1984 1985 1986 1987 1988 1989 1990 1991 1m 1993 

2,069.3 2,109.2 2,089.4 2,268.9 2,596.1 2,922.9 3,321. 7 3,686.9 3,890.2 '4,332.9 4,911.8 

4,317.0 5,175..3 5,441.1 5,666.1 6,335.S 7,181.4 8,520.2 9,810.0 9,808.7 10,190. 7 11,833.7 
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1.6 

1.4 
1.2 

1 
0.8 
0.6 
0.4 
0.2 

0 1993 
1983 1985 

1984 . 1986 
1987 I 1989 

1988 1990 
1991 

1992 

D IMPORTED ~ PRODUCTION ~ MAAl<ET SALES 
UNIT: M.LITRES. 

1983 198, 1985 1986 1987 1988 1989 1990 1991 1992 

1,3 46.7 1,189.9 1,193.4 1,320.0 1,418.3 1,443.9 1,601.1 1,777.2 1,911.0 2,270.6 

- 39.1 35.2 4.7 101.6 195.4 206.9 180.3 10.5.2 71.2 

1,322.2 1,271.0 1,237.6 1,336.2 1,483.B 1,623.4 1,795.B 1,940.6 2,005.0 2,116.3 

199) 
2,442.2 

109.3 

2,163.9 
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PRODUCTION IMPORTED AND MARKET SALES 
PREMIUM MOTOR GASOLINE 

o.2l W ~~~~~~SF 
0 

198) 1985 1987 1989 1991 1993 
1981' 1986 1988 1990 1992 

o 1MPORfEo r~ PRooucr10N ~~ MAAKEr SAL.Es 

UNIT : M.LlTRBS. 

1913 198 .. 1985 1986 1987 1988 1989 1990 1991 1992 

747.4 818.9 834.9 925.4 1,006.9 1,089.6 1,15.5.8 1,267.7 1,180.8 1,331.9 

- 27.1 3.7 3.1 121.6 179.B 406.1 472.4 396.7 607.3 

747.0 838.2 8Sl.8 932.B 1,112.9 1,299.5 1,525.9 1,746.3 1,611.5 1,701.6 

4 

1993 
1,707.7 

370.0 

1,867.4 
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0.1 

0 
1983 

PRODUCTION IMPORTED AND MARKET SALES 
ULG 

1985 
1987 1991 

1989 
19a• 1986 1988 1990. 

D IMPORTED ~ p RODUCTION ~ MARl<ET SALES 

1983 198• 1985 1986 1987 1988 1989 

s 

1993 
1992 

UNIT : M.LITRBS. 

1990 1991. 1992 199' 
3.9 UB.7 452.B 

300 . .5 380.3 459.6 

273.7 514.9 881>., 
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PRODUCTION IMPORTED AND MARKET SALES 
AUTOMOTIVE DIESEL OIL 

13r-~~~~~~~~~~~~~~~~~~~~~---

12 
11 
10 

9 

8 

7 
6 
5 
4 

3 
2 

1 I ~':1 ~ ~ ~ ~ ~- -0 r>q> r=xp1 ~ ~ ~ ~-..''.'-~ ~ ~ ~ t'r 'Yf'.'! I 

1989 I 1991 I 1993 
198) 1985 I 1987 

1986 1988 1990 1992 
198~ 

D IMPORTED ~ PRODUCTION ~ MARKET SALES 
UNIT : M.LITRES. 

19~) 19~.\ 1985 1986 1987 1988 1989 1990. 1991 1992 

2,968.1 2,681.0 3,289.4 3,.588.1 3,642.1 3,366.6 4,07.5.0 4,303.6 4,6.51.3 .5,861.1 

1,189.9 2,544.9 2,127.4 2,1.50.4 2,678 . .5 3, 763.4 4,309.6 5,589.0 .5,161.5 4,294.7 

4,317.0 5,17.5.3 5,441.l 5,666.7 6,335.S 7,187.4 8,520.2 9,810.0 9,811.1 10,190. 7 

(; 

1993 

7,023.B 

.5,382.6 

11,833. 7 
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• • DEC 27, 1993 

PRODUCT I EX-Jl.EFI.H I TAX I OIL Ftn.'"D CONS. F WHOLESALE TAT Ws&VAT KAllOTUIC SUBSIDY I VAT RETAIL 

I KARCI.H I FOR. LPC: I I PRICE 

(AVG) B/LITllE I B/LlTllE B/LlTllE PRICE(AVC:)I 

---- I I I 1 
I I o. 7662 I 

~ C:P 98 R; 0.15 gl. 

I 
3.4654 

I 
3.3550 0.0300 0.0700 6.9204 

I 
0.4844 T.4048 - I 0.0537! 8.22 

= C:? 97 R; 0.15 gl. 3.2445 3.3550 0.0300 0.0700 1).6995 0.4690 7.1685 I 0;9871 : I 0.0691 I 8.22 

I 
i 

I -

- GP 95 R; 0.15 gt. I 3 .1243 3.3550 0.0300 0.0700 6.5793 i 0.4604 7.0399 l.1073 i 0.0775 8.22 I ! -
I I ; 

lTLC 97 R; tn.'L I 3.6528 I 2.5850 I 0.0300 0.0700 6.3378 0.4436 6.7814 l.0641 - 0.0745 7, 92 I 

I 
I 

lTLC 92 R; tn.'L I 
I 0.0700 

7. 7 2 ! 
3.1111 ' 2.5850 I 0.0300 5. 7961 0.4057 6.2018 i l.4169 : - 0.0993 

I i I 
I 

7. 72 I ' I I 

REG-GAS; 87 RON I 2. 7451 3.3550 i 0.0300 0.0700 6. 2011 0.4340 6.6341 I 1.0149 • - 0.0710 

i 
I 

UROSt:O."E ' 3. 75 72 ' 3.;\00C 0.0300 0.0700 7.1572' 0.5010 7.658:! 1.0764 - 0.0754 8.81 I 
I I I 

- lI-DitSF.1.; ltS i 3.6064 2.3100 I 0.0300 0.0700 6.0164 ' 0,11211 

I 
6.4375 I 0.9556 o.C66Ci j 7. t..6 

I 
I -

I 
I 

I 

' II-DIESEL; 0.51.S I 3.6764 ! 2.2000 I 0.0700 0.0700 6.01611 0.4211 6.4375 I 
0.9556 i - 0.0669 7 .46 : 

I 
I I 

L-DIESEL I 3.3777 I 2.3100 I 0.0300 0.0700 5. 7877 0.4051 6.1928 

I 
l. 2590 : - 0.0882 7. 54 l 

- FUEL 600 (1) I l. 9897 i 0.4305 I 0.0300 0.0700 2.5202 0.1764 2.6966 0.45181 - 0.0316 3 .18 l 
I 

FUEL 1500 (2) ' I 
I o.4673 I 

I l. 7907 I 0.3616 I 0.0300 0.0700 2.2523 0.1577 2.4100 - 0.0327 2, 91 I 

I i 
I 

I FUEL 2900 (3) i 1.6872 . I 0.3655 0.0300 0.0700 2.1527 0.1507 2.30)/o 

o. -~'.O I ! I I ~ FUEL 2500 (4) ' 1.5496 I 0.3Dl I 0.0300 0.0700 1.9627 0.1374 2.1001 -
I 

0,03791 2.68 
I 

I 
' 

FUEL (5) I 1.8338 I 0.3279 I 0.0300 0.0700 2.2617 0.1583 2.4200 o.2430 I - 0.0110 I 2.68 

I 

I ~ I I 
LPG-UP.GE(B/i.G) 6. 7149 I 2.3870 - 1.4118 0.0000 7.6901 0,,383 8.2284 2.3566 0.0000 0.1650 I 10.75 

LPG-SKALL(B/i.C) I 6. 7149 2. 3870 - 1.4118 0.0000 7.'i90l 0.5383 8.2284 2.3~66 0.0000 0.1650 10.H 

LPG-CARS(B/J:.C) I 6. 7149 I 2.3870 - 1.4118 0.0000 7.6901 0.5383 8.2284 l. 3843 I - 0.0969 I 9. 71 
I 

i 
1959. ~914 I li37 .1714 I 4405. oo 

BlllOO:N(B/TON) I 21s1.2314 I 0.0000 I 0.0000 0.0000 2157.2314 151.0062 !2308.2376 -

SOURCE NATIONAL ENERGY POLICY OFFICE (NE.PO) 



- PllODliCT 

~p 9S R; 0.15 gl. 

CP 97 R; 0.15 gl. 

CP 95 R; 0.15 gl. 

VlG 97 !!.; l."NL 

IJL:J 9 z R ; u~n. 

R!G-CAS; a 7 RO!l 

~!lOSE~":: 

I I-t>U:S:::L : 11.S 

lI-DlES~L : ry.sts 

L-'DU:S!L 

nr::t 600 ( l) 

nm. lSCO (2) 

nm. 2000 0) 

ron. 2soo <'·> 
FU!:L (5) 

LPG-!.\.'l!.CE( B/J:.C) 

LPC-S~..U.L(B/J.C) 

UG-C.A.'1!.S(B/J.C) 

oa'Olt.T 

PR.ICE 

J.3385 

3. ll 79 

2.9553 

) • 5037 

2. 8161 

2.5195 

J.5911 

J,495S 

J. 5!.0'• 

3.2459 

1. 7602 

1.5359 

1.4792 

l .11218 

1.4218 

4.8378 

4.8378 

4.8378 

...,., ....... .,,_ '""" • _,., • ..,.,.. .. ..,,.. • """'"'"'"-' lW41\.l.W • h .. V .. 

TAX - , OtL rv.:-1cOKS • .,;:;,r-;;;:~sT.;r 
•iLITlE 8/LllV. I l/Ltn.E I UICE(•••>I . .. 

. I I l 
).4200 

).4200 

3.4200 

2.6500 

2.6500 

3.4200 

3 .JS50 

2.3;5c, 

0.0300 

0.'.))00 

0.0300 

0.0300 

0.0300 

0.0300 

0.0300 

O,QjCO 

0.0700 

I 0.0100 

I 0.0700 

O.Oi'OO 

0.0700 

I 0.0700 

0.0700 

O.OiCO 

i O.OiCIO 

6.8912 0.4824 

6.6~05 0.4669 

6,5080 0.4556 

6.2864 0.4400 

S.598!1 o. 3919 

6.072?. 0.4251 

7.0iS9 0.49SS 

6.0033 0.44.02 

6 .0033 0.4202 2.2650 

2. 3 750 

0.0700 

0.0300 I 0.0700 S. i.53S 

I 
I 

O.l.028. I 
O.l.!.OS 

I 
0.371S j 

I 
I 

0.3755 i 
·I 

0.3231 

0.0300 

0.0300 

0.0300 

0.0300 

o.o;oo 0.3379 

2.3860 I 0.4643 

0.0700 

0.0700 

0.0700 

0.0700 

0.0700 

0.0000 

2.333!. 0, 1633 I 

2.0403 0.1428 

1.9874 0.1391 

1.8777 0.13111 

1.8924 0.1325 

7. 6901 0.3383 

2.3850 0.4 0.0000 ! o.4643 I 0.0000 I 7.6901 I o.5383 

2.3850 I 0.4643 0.0000 7.6901 o.5383 

vu 
·---- I - ....... -- -

\lS&'7AT I t<AUETIHCI: SO'BSIDY 

7. 3 7 36 

7.1376 

6.9S36 

6.7265 

s.~907 
I 

6 .t.973 I 
7.57441 

,, ,4235 

6 .t.235 I 
6.lS541 

I 
2.t.HS 

2.1cn 

2.l26S 

2. 0091 

2 .0249 

8.2284 

8.2284 

8.2284 

K.UClN FOR. .LPC 

0.7954 

l.0160 

l.1796 

l.1155 

l.061 

l.1427 

l.1547 

0.9687 

0.9697 

l. 2931 

0.6385 

0.6794 

0.0000 

0.6270 

0.6122 

2. 3.S66 

2.3566 

1.3848 

'": 

0.0000 

0.0000 

0.0557 

0.0711 

0.0825 

0.0781 

O.llll 

o.csco 

o.osos 

O.CS73 

O.CS73 

0.090S 

O.C!.47 

0.0476 

0.0439 

0.0429 

0.16~0 

0 .1650 

0.096~ 

R.ETA IL 

PRICE 

a. 2 2 

8.22 

S.22 

'.92 
'. 72 

7. 72 

8.81 

7, 1.S 

7. !.S 

7. 5 !. 

3.18 

2. 91 

2. 68 

2.68 

10. 7500 

10. 7500 

9. 7100 

- BlroXtN(B/TOH) I 2157.2341 110.0000 ! 0.0000 0.0000 2167.2314 151. 7062J 2318.9376 1959.5914 - 136.4714 ! l.1;05.0000 

_______ __:..• ___ ..___!.•---_J . J_ l 
VI 

~ SOURCE : NATIONAL ENERGY POLICY OFFICE (lrnPO) 

• 
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SPECIFICATION FOR AUTOMOTIVE GASOLXNE 

PREJIIlM GASOLINE 

TEST ITENS LIMITS RB:iULAA l.EADEO tl4Lf.ADED TEST METIIX> 

G.'ISOLI f'l"'E TYPE I TYPE II TYPE I T\'PE I! ASn.l 

I . OCT M'E ill\NlER 

RESEARCH OCTA"'E Ntlt8ER D 2699 

PRODUCER MIN S7.0 95.0 95.0 95.0 95.0 

Rf:l"AILER MIN S6.6 94.6 94.6 94.6 94.6 

K1l'OR OCTANE N\J4BER D 2700 

PRODOCER MIN 76.0 S4.0 S4.0 84.0 84.0 

Rf:l"All..ER MIN 75.6 S3.6 S3.6 33.6 83.6 

2. LEAD OO'il'ENf, &fl D :i341 

1/ 1/ 1/ 
DEFORE l J.l\N. 1995 .. IA..'i: 0.15 O. l!i 0.15 0.013 o.on D 3116 

1/ 1/ 1/ 
SINCE l JAN. 1995 M.~'( 0.013 0.15 0.15 o.ob 0.013 

3. SULPHUR CONTENT, ~t. MA.'i: 0.15 0.15 0.15 o. ~o 0.10 D 1266 

!I Z/ 
4 • PHOSPHORUS CONI'ENT, g/ l M.\.'i: 0.0013 o.oofJ D 3231 

5.COPPER STRIP a>RROSION, nuabcr MAX 1 D 130 

6.0XJDATION ST"81LJTY, •ins. MA.'i: 360 360 360 360 360 D 525 

7 • EXI STENr G\Jol, &/100 1111 MAX 0.004 0.004 0.004 0.004 0.004 D 381 

S.DISTlLLATION, Oc· D 36 

10 ~vol.EVAPORATED MA.X 70 70 70 70 70 

50 ~ YO I. t."'V l\&"°l()RJl.'!'ED MIN 70 70 70 70 70 

MA.X 110 110 110 110 110 

9C ~ vol. EVAPOO.-.TED MAX 170 170 170 170 170 

f'BP, 0 c MA.'< 200 200 200 200 200 

RESIDUE, ~vol. MA.X 2.0 2.0 2.0 2.0 2.0 

9.REID VAPOUR PRfSSUREft37.8 °c,kPa 

NON-OXVGf.NATt UL.ENOS MAX ()2 62 u2 62 62 0 :113 

0)."YGEJIATE Ou.NOS MA.'\ 62 6:? 62 62 62 D 49SJ 

10.DE.~ZENE, ~vol. MAX 3.S J.S 3.S J.S 3.S D 3606 



- 2 -

PRDClllC G.-.SOLl~'E 

lEST ITecs LIMITS RfljlJL~ LEADED ~1.E.~ED resT MCTllOO . 
G..\SOLlNE TYPE I I n'Pt::: I I TYPE I lnl'E 

I 
ii • .\!>"TI: 

11.~-\TIC. ":;vol. 

I 
D 44::?0 . 

SINCE I JN'. 1994 ~ .... "\ - 50 50 50 50 .. 

SI~ I J.~. 2000 MA."\ - 35 35 35 35 

12.COLOUR 
JI •I •I 51 ii 

HUE 
RED- PALE:- PALE:- GREEN GREEN (1) VISUAL INSPE 

YELLOW \'EU.OW (2) D 2392 

DYE CQrTf.NI'' 11611 MIN 10.0 - - 4.0 4.0 

Itn"ENSITY NIN - 0.5 0.5 - - (3) D 1500 

MAX - 1.0 1.0 - -

13. WATER, :Wt. 

NON-OXYGENATE BLENCS MAX NIL NIL NIL NIL NIL VISUAL INSPECT 

O:X"\'GENATE BLENDS MA."\ .0.7 0.7 0.7 0.7 0.7 E :?OJ 

!I !I 
I 4 • O~"YGENATED COMPOUNDS, ";;vol MIN - - 5.5 - 5.5 D 4Sl5 

!/ !I y !I !I 
MA."\ 10.0 10.0 10.0 rn.o 10.0 

15.rFl/IVDC ADDITIVE 
II II 11 11 

DEFCRE 1 J~. 1995 MIN - x x x x OCR 

11 II 11 11 II 
SINCE 1 J~. 1995 MIN x x x x x REQU I Rl')(ENl" 

·. 6. APPFAIWiCE llRIGIIT l\.~D CLEAR VISUAL INSPECT 

~: 

11 TEST Mt.11100 fOl~ UNLEADED PIIDIIUM GASOLINE AND UNLL:.o\DeD IU:GUL.o\R GASOLI:\'E 

'J,.I CONDUCT Tiit TEST \\'Hal HAVING PllOSt>llORUS IN nm t\DDlTI\'E 

11 USE ~YL DEl\IVl\TIVE COMPOUNDS OF AZOm:NZF.NE-4-t\ZO-::?-N1\PIITllOL :\ND USE TEST 

J.!t.11100 (I) OR (::?) 

if USE TEST Mel"llOD ( J) 

306 
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'U USE 1.-i-DIAU."\'L.~INO Nm!MQUINC».'E CONPC>ll-'DS /\.'m l..l-r.ENZENEDIOL,2,4-BlS 

( (1\U."11.Pl~1.) hZO-) ~OS lN nn:: 1'. .. Tlo '):" :\NO USE TE!>"T. METilOD (l) OR (:?) 

'ii MA."\lMlN eotrreIT OF MEilLo\NOL 01.END IS J.O ~ BY VOLUME · 

y X IS !\ PFI/IVOC ADDITIVE WllIOl OIL TlV\OER IN PURSU.:\.lllCT OF SECTION 6 MUST SUBNIT 

TIIE TI'PE,QU/INTITY AND IJM\\' JlSl TE!>i ING CEh."TI FI CATE ."\S Pf\ESO~IDEO I~ 1UE ATT.\Ot 

FOll>.t TEN D.-\YS DEFORE DISTRIDUrIOfoi. TIIB OL~ISG OF X MUST INFORM TIIE DEP.'\RnlENT OF 

~CIAL RB:iI!>T&t.\10.'-: IN llDVNlCT.. 

DEPAR1'MENT OF CCMtERCIAL RmISTRATION 

MINISTRY OF CCJ.IMERCE 

ll!1NGKOK, TifAILAND 

AOOUST :?S , 1992 



SPECTF'IC"T.ION FOR 1-D:Gll SPEED DIESEL 

l"ltOPERTIES 

1.SPE~IFIC GRAVITY 

AT 15.6/15.6 °c 

2.CETANE NtiIDER OR 

CALCULATED CETANE INDEX 

).VISCOSITY AT 40 °c, est 

4. POUR POINT, 0 c 

5. SULPHUR CONTENT, % wt. 

DEt"ORE SEPTDIDER 1 , 1993 

SINCE SEPTEMBER 1, 1993 

SINCE JANUARY 1, 1996 

SINCE JANUARY 1, 2000 

6.COPPER STRIP CORROSION,NltffiER 

7.C/JWON RESIDUE, %wt. 

::UtATER ANO SEDIMENT, %vol. 

9 • ASH, %wt. 

10.FLASll POINT, 0 c 

11 .DISTILLATION 

90 % RECOVERED, ° C 

12.COLOUR 

13.DETERCEHT ADDITIVE 

r~,et HO~Z., r=.:::. 
I 0.87 0.87 

LIHil"S 

MAX 

I 
I 

I 
I 

I 

I 
I 

MIN 

HIN 

MAI 

MA.~ 

MAX 

MAX 

w.x 

MIN 

MAX 

~IAX 

I 47 47 ASTM D 613 
I 

1.8 1.8 

:. . t 4.1 

10 10 

1.0 0.5 

0.5 

0.25 

0.05 

i 
0.05 i 0.05 

I 
I 

0.05 ! 0.05 

I 

0.01 l 0.01 
I 
I· 

-? I :>-

357 

4.0 

x 

; 
! 
I 
I 

I 
I 

52 

357 

:..o 

x 

ASTM D 976 

ASnl D 445 

ASTM D 97 

ASTM D 129 OR 

EQUIVALENT 

ASTM D 130 

ASTM D 189 

ASTM D 2709 

ASnt D 482 

ASTM D 93 

ASTM D 86 

ASTM D 1500 

OCR REQUIRMENT 

~: X IS A DETERGENT ADDITIVE WHICH OIL TRADER IN PURSUANCE OF SECTION 6 

MUST SUDHIT TIIE TYPE,QUMITITY AND TESTING Cl~llTU'ICATE 1\S PRESCRIBED IN 

TllE ATTACll FORM TEN D/\YS DEFORE DISTHrnUTION. 11m Cll:\NGING OF x MUST INFORM 

TIIE OEPARTilENT OF COMMERCIAL REGISTRATION IN 1\DV1\NCE. 

f1EPAH1'HEN1' 01; C~IMERCIAL REGISTRATION 

,08 MINISTRY OF COMMERCE 
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TWO-STROKE ENGINE OIL IN THAILAND 
TRENDS IN QUALITY AND DEVELOPMENT 

Sawaeng Boonyasuwat 
PTT R & D Executive Director 

I. INTRODUCTION 

The two-stroke aotorcycle aarket in Thailand has undergone a 
dynaaic change over the past 5 years in every respect. The 
aotorcycle population has increased fro• 4 .1 ailU.on in 1989 to 
7. 2 •ill ion in 1993, thereby increasing the production of the 
two-stroke engine oil fro• 50 aillion litres to 100 aillion 
litres over the saae period. The rapid increase in car 
population including aotorcycles in this short period of tiae has 
aggravated the traffic situation up to point which is 
considered critical at present and has led to the problea of air 
pollution froa vehicle eaissions. 

The governaent has aade every effort to solve both the traffic 
and the environaental problea at the saae tiae. Sever~l Acts 
governing eaission control have been issued. Reg\•.lations 
governing the aarketing of two-stroke engine oil in the country 
have been enforced. Since 1991, all two-strokP engine oil 
aarketed in Thailand has been required to pass the established 
TISI 1040-1991 standard (Attachaent 1) and aeet all the required 
specifications especially with regard to the level of white saoke. 

The Petroleum Authority of Thailand, as the national oil coapany 
and one of the four aajor oil coapanies in the country, has a 
dual function: firstly, to serve as the governaent aechanis• for 
the control the quality and price of petroleua products in the 
country for the aaxiaua benefit of the consuaers and secondly, to 
conduct petroleum business in coapetition with the other aajor 
oil companies. Both functions call for an active role in 
research and developaent t.o maintain leadership in product 
quality and environaent and assuring a reasonablr. price for all 
consumers. 

II. TRENDS IN QUALITY AND DEVELOPMENT 

Prior to the year 1991, there was hardly any aoveaent to develop 
the quality or formulation of two-stroke engine oil and 
doaestic regulations governing quality standards were not 
available. The API standard (TB a&nd TC) was used as the 
reference standard for quality and inspection. Inspection work, 
however, was conducted periodical!~ and only as a field test with 
the priae emphasis given to lubricity only. 

In terms of formulation, two-stroke engine oil produced and 
marketing during that period was entirely mineral oil based and 
with the emphasis being on lubricity, approxi•ately 5%-8% Bright 
Stock was blended in the engine oil. The ~roblea of white smoke 
occurs when this high level of Bright Stock is aixed with only a 
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saall amount of additive, especially low quality additive. Two 
other significant problems related to the quality of two-stroke 
engine oil which were also overlooked at that tiae were power 
loss due to the exhaust port and auffler blocking and engine 
stalling or misfiring due to spark plug fouling. 

The enforceaent of the TISI 1040-1991 standard was the starting 
point of the two-stroke engine oil quality developaent in every 
aspect, especially the reaction energy of the coaponent which is 
the indicator of the white smoke level froa the exhaust pipe. 
Developments in the technology of f oraulation during this period 
completely changed the conventional foraulation. The decision 
not to use Bright Stock was the starting point of reducing the 
problem of white saoke as well as the probleas of spark plug 
fouling and exbaust systea blocking. PIB was accepted as the 
component with excellent quality in reducing white smoke (low 
reaction energy) which has higher lubricity quality than that of 
mineral oil and only slightly lower than that of bright stock. At 
present, PIB of high molecular weight is therefore selected as 
one of the components of the two-stroke engine oil in Thailand 
which may have to be blended up to 30X in order to pass the TISI 
1040-1991 standard. 

The movement in developing global specification and the 
introduction of the JASO standard in 1992 (Attachment 2) forced 
the engine oil traders in Thailand to revise and develop their 
formulation once again. Most companies started to differentiate 
their product into 2 quality grades i.e. the lower quality 
grade at an economical price for the lower market and the higher 
quality grade or the high performance,low smoke type for the 
upper market.This movement also helps in building up the iaage of 
the two-stroke engine oil in Thailand because the JASO standard 
has obviously pointed out that the quality of smoke s~ecif ied in 
Thailand's TISI standard, when compared with the Japanese 
standard, is actually of medium standard or equivalent to JASO-FB 
grade only. The addition of PIB by more than 30X will 
unnecessarily increase the Production cost. 

In the future, competition in the two-stroke engine oil in the 
lower market will be in terms of price while in the upper market, 
competition will be in terms of performance and high quality, 
synthetic oil will start to find its place in the market. Some 
motorcycle manufacturers have introduced a computer system to 
control oil injection in several high performance, sport type 
two-stroke engines which evidently gives better lubricity and are 
more economical besides contributing effectively towards the 
reduction of white smoke (as high as 50X). 

With regard to standards, changes in the future may involve the 
revision of the 1181 1040-1991 standard to make it more stringent 
on the level of white smoke emission by upgradJng the TISI 
standard to the equivalent JASO-FC or even higher. Thailand may 
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also move in the direction of using the JASO standard if it is 
eventually accepted as the global standard. The decision will be 
based on the comparative study of the advantages and 
disadvantages of both standards in which the Petroleum Authority 
of Thailand, as the national oil company, is also involved. 

III. PTT' S ROLE IN THE DEVELOPMENT OF LOW EMISSION, TWO-STROKE 
ENGlNE OIL & STANDARDS 

As the leading organization in the production and supply of low
saoke, two-stroke or 2T engine oil in Thailand with the pool of 
expertise available in its Research and Developaent Center, the 
Petroleum Authority of Thailand (PTT) has continuously played a 
significant role in setting the trends and directions for the 
develop•ent of low-smoke 2T engine oil in Thailand which can be 
highlighted by the following activities: 

a) PTT has continuously developed the quality of its two
stroke oil in the market, especially with regard to 
white smoke. The quality of PTT 2T engine oil is 
ranked very high under the JASO concept as shown in 
the following figure: 

PTT -2'!' PRODUCT SM01'B INDEX (JASO CONCBP'l') 

160 

100 
60 

o~-----"--
2 3 4 

PTT-2T PRODUCTS 

1. PTT 2T (Obsolete 1990) 

102 
126 

6 7 

2. PTT- High Speed 2T (Obsolete 1990) 
3. Average Commercial 2T 
4. PTT Low-Smoke, High Speed 2T-Fl (Obsolete 1992) 
5. PTT Low-Smoke High Speed 2T (Harket) 
6. PTT THUNDER (Market) 
7. PTT GAHHA (New Product - Fully Synthetic Type) 
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b) PTT conducted research work to deteraine the 
appropriate level of PIB which is the aajor coaponent 
used for the reduction of white saoke in two-stroke 
engine oil and subaitted a proposal to the Custoas 
Departaent for consideration in reducing iaport tax on 
PIB froa 40X to 5X. The effort was a success and 
contributed significantly towards the governaent 
effort in reducing environaental pollution froa white 
saoke • 

c) The PTT Research and Developaent Center was assigned 
by TISI (The Thai Industrial Standards Institute) to 
be the certified engine laboratory for conducting 
tests on both the physical and cheaical properties of 
the 2T engine oil aarketed in the country as well as 
engine perforaance in accordance with the TISI 1040-
1991 standard. Data and inforaation were collected 
during the period of the testing and loop-holes in the 
TISI standard as well as the testing aethod were 
studied in preparation of the proposal for the 
revision of this standard which can be expected in 
1994. 

d) PTT has continuously conducted studies on the 
composition of white smoke and its toxicity. As white 
smoke eaission is chain reaction coabustion by 
product which is unrelated to other types of eaission 
gas in the exhaust pipe and there are very few reports 
on its toxicity for exaaple irritation in the mucous 
aembrane systeas including the eyes and the 
respiratory system, the PTT Research and Developaent 
Center, in cooperation with the Environmental Science 
Faculty, Asian Institute of Technolog~ (AIT), are 
therefore conducting a study on the composition and 
toxicity of white saoke which is expected to be 
completed by 1995. 

e) After 2 years of consistent research work on the 
quality of the 2T engine oil with regard to white 
smoke and the effect of PIB on the voluae of white 
smoke emission as well as other related engine 
performances for use as reference in the revision and 
upgrading of the TISI standard, the PTT Research and 
Development Center has developed a pool of information 
on the quality of 2T engine oil marketed in Thailand 
as well as loop-holes in the present TISI standard, 
particularly with regard to white smoke eaission as 
follows: 

nlAI COMMRRCIAL 2T-011.S-93 

'2 2001"0 116 112 104 
0 = 69 74 68 71 71 
I i 11.11.m •• ~ - 1~ II 

' ~ ., 
A B c D B p G H 

SAMPl.&8 
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- 90 
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0 70 
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9 Coaaercial brands of 2T engine oil have • 
passed the saoke test in accordance with the TISI 
1040-1991 standard which indicates that aore than SOX 
of the product aarketed in Thailand is lower than the 
JASO-FC standard in teras of saoke level. 

In using PIB as the co•ponent for the reduction of 
white saoke, it is essential to study the appropriate 
aolecular weight and voluae of PIB used a.s well as 
the effect of PIB on the other properties of the 2T 
engine oil. The PTT Research and Developaent Center 
is therefore conducting a detailed study in this 
respect by coaparing differences in the properties of 
2T engine oil, when blended with PIB in various 
proportions, in a total of 9 saaples (other 
co•ponents e.g. additive and base oil reaain the 
saae). After conducting tests in accordance with 
the JASO standard concept, the results can be 
suaaarized as follows: 

UJBRIC'IT TBST llBSULTS DBRTBRGBNCT TBST 11BSULTS 

99 100 H 101 96 

1 3 6 7 t 

SAMPLE No. 

ftlOD TUT RBSUL TS 

::~ 
0 .... 0 .. 0 ... 

t; 

~ llC 

e ~ - 60 

m 0 Q 

99 111 118 

3 6 7 t 

SAMPI..E No. 

Hain coaponent 
of the samples: 

1. Base Oil without 
Bright Stock 

2. Dearomatic Solvent 
3. PIB of High Molecular 

Weight (5% Different 
P-ach Formulation) 

L 
PIB CON'TENT (1io) ___ ___, 

4. High Performance 
Additive Package 
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According to the study, PIB of high aolecular weight 
has the saae lubricity quality as that of Base Oil. 
However, when blended with aore than 20S PIB, 
the detergency quality in the engine oil becoaes 
evidently reaarkable and the level of whi~e saoke 
eaission substantially reduced. The PTT Research and 
Developaent Center will subait the result of this 
study together with other infor•ation and data to 
TISI for consideration in revising the TISI 1040-1991 
standard by 1994. 

IV. CONCLUSION 

The Petroleua Authority of Thailand (PTT) has played a 
significant role in the developaent of the two-stroke engine oil 
in Thailand. Although further changes can be expected, the 
developaent of the two-stroke engine oil in Thailand will, 
undoubtedly, be heading towards higher quality in every respect, 
especially with regard to white saoke, which is due to the 
expected revision of the TISI 1040-1991 standard. Thailand aay 
also move to adopt the global standard which has its origin fro• 
the JASO standard in the future. With regard to aotorcycle 
technology, the present governaent regulation restricts the 
cylinder voluae of motorcycles aanufactured in the country 
to not aore than 150 cc. but the current technology has aade it 
possible to manufacture motorcycles with as high as 34 
horsepower. This new technology may be a problea when the 
government enforces the aotorcycle eaission standard, Level 1, in 
1993. In the future, when aore severe eaission standards (Level 
2 and 3) are introduced, it is likely that the technology of 
catalytic converter will be applied. In all circumstances, the 
Petroleum Authority of Thailand stands side by side with the 
governaent for optimum quality, standard and environment for the 
benefit of the nation and the people as a whole. 
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Attachaent 1 

THAI INDUSTRIAL STANDARD FOR TWO STROKE ENGINE OIL 
(TISI 1040-1991) 

1. STANDARD ENGINE : KAWASAKI KH 125 H 
PERFORMANC' ~~QUIREMENTS 2. CRITERIA : 

TEST ITEM EVALUATION LIMIT 

RING STICKING HIN 8 
STEP 1 ( 5 HR.) PISTON CLEANLINESS HIN 48 

EXHAUST PORT BLOCKING 0 s 
DETERGENCY 

RING STICKING HIN 8 
STEP 2 ( 3 HR.) PISTON CLEANLINESS HIN 35 

EXHAUST PORT BLOCKING MAX 10 S 

LUBRICITY PISTON • RING SCUFFI~G NONE 

SMOKE SMOKE LEVEL MAX 30 S 
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Attachaent 2 

JASO TWO STROKE ENGINE OIL STANDARD 

1. STANDARD ENGINE 
-----------------------------------------------------------------

TEST ITEM TEST ENGINE 
-----------------------------------------------------------------

LUBRICITY 
DETERGENCY HONDA AF27 

------------------------------------------------------------------
EXHAUST SMOKE 
EXHAUST SYSTEM BLOCKING SUZUKI GENERATOR SX 

800 R 

-----------------------------------------------------------------
2. CRITERIA : PERFORMANCE REQUIREMENTS 
-----------------------------------------------------------------
EVALUATING ITEMS CLASSICIFICATION JATRE-1 

FA FB FC 
-----------------------------------------------------------------
LUBRICITY MIN 90 MIN 95 MIN 95 100 

DETERGENCY MIN 80 MIN 85 MIN 95 100 
EXHAUST SMOKE MIN 40 MIN 45 MIN 85 100 

EXHAUST SYSTEM BLOCKING HIN 30 HIN 45 HIN 90 100 

-----------------------------------------------------------··-----
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Annex 17 

COUNTRY PAPER OF VIETNAM 

Ladies and GenUemen. 
First of a_ll I'd like to introduce myself. I'm Ha, engineer from Vietnam. I'm now 
working in the Hanoi office for Standardization, Measurement and Quality Control. 
I'd like to thank UNiDO and the Chinese Communication Minitry for giving me the 
chance to be present here today to discuss \r\ith my colleagues problems of our 
common concern. 
As you know, Vietnam's economy has just entered a new phase of development 
from a still backward economy; so the quality problems are not so strictly required. 
However, Vietnam has introduced a system of quality standards. Here I shall 
discuss automotive fuel standards. Vietnam standards for leaded motor gasoline and 
diesel are given in table 1 and table 2. 

Vietnam has begun to exploit and export crude oil but we have not got any oil 
refl~ry .so most of aut.:>moti\·e fuels and lubricants have to be imported. Before 1990, 
our main source of oil surplies came from the former Soviet Union. so Vietnam 
standard (TCVN) we! e mainly built on the basis of those of the former Soviet Union 
(GOST). But nowada~·s. automotive fuels are mainly imported from Asiatic < ountries. 
such as Singapore and the Philipines so Vietnam's General Company of petroleum 
and lubricant (Petrolimex) has defined (by regulations) that the norms set for 
imported automotive fuels ar.d lubricants must be higher than Vietnam standards. 
J.\nd test methods are to be decided upon TCVN or ASTM in accordance with the 
conditions of equipment. -.-t-e general requirements for imported gasoline, diesel 
and kerosene are given ir. tables 3 ; 4 ; 5 ; 6. 

Most of the imported fuels and lubricants are products of Shell, Castro!, BP, Apolo ... 
Recently SAE 40 X M lubricant has been produced in Vietnam from mater:ats and 
on formulas of Shell and its ,p1 service classification is SG/CD. In Vietnam SAE 
(Society of Automotive Engineers) and API {American Petroleum lnstittute) are now 
being introduced to users. 
However, modem world's trend !oday is that the quality of petroleum products must 
meet the strict requirement for environmental protection. So suitable standards are 
now being set in Vietnam in acco!'dance with the tr and of development in order that 
Vietnam petroleum products can be sold on the international commercial market. 
Forecasts of target require:;; .ant for automotive fuel are given in table 7. 

Qualities of Vietnam µatrolel!;-n products will be developed as follows : 
- For gasoline : Octane ?.-:rti:?x :;hould meet the requirement o~ generations of 
modern engines, lc.1d and aromati..:s content should b~ reduced to satisfy the 
standards of environm~;ital proiection. 
- For kerosene : the sulfur ;::or~tent will be retiuced tr> the minimum and the smoke 
point is kept to a minimum. 
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- For diesel : the sulfur content should be reduced and the Cetane index increases 
in order to satisfy the requirements of environment and engine. 
- For lubricant : Due to the allsideciness and the competition on the lubricant market, 

-· such qualities of lubricant as visconsity and Ieng life must be higher. 

And as you know, the degree of environmental pollution does not only depend on 
the quality of the fuel but on the kind of engine that uses it as well. In Vietnam most 
of the vehicles were made:: before 1970 and do not have any form of pollution control 
equipment fitted and they use leaded gasoline, diesel, mazout and even kerosene, 

which has ~eft us a great deal of environmental problems to solve. 
The quality of fuels and the type of engines affect the consumption of fuels. The 
consumption of diesel fuel is considerably higher than that of gasoline. Due to 
insufficient data, we can only give here an overall forecast of fuel consumption in 

Vietnam from 1993 to 2000 in table 10. 
Current fuel and lubricant prices, taxes are given in table 11. 
But intact the system of quality control of imported fuels is not yet well regulated so 
low quality and cheap fuels such as gasoline of high sulfur and lead content, even 

mixture of naphta and product of petroleum have been imported and,_ sold to 
customers. This has badly <affected the environment. 
In order to solve the problem, Vietnam Petrolimex has defined statute of fuel quality 
control: This statute relies on the following references : 
- Branch standard TCN 16-SO. Liquid fuel and lubricants. Quality management. 

- Branch standard TC N 14-90. liquid fuel and lubricants. Regulation on delivery. 

- Laws on quality of goods. Hanoi 1991 
- Standards for quality of petrol products and lubricant. 
- TCN 1-1994. Draft TCN worked out by the Ministry of Commerce on security 
against poison on contact with leaded gasolines 

The statute consists of : 
- Regulation on imported and exported fuels and their circulation in Vietnam. 

- Regulation of fuel quality pr:>cedures : Regular test, sampling, requirement and test 

method, analytic method. 

- Regulation on transport, contain and preservation of liquid petroleum products. 
- Regulation to deliver and receive. 
- Regulation to settle bad quality fuels. 
- Discharged and reprocessed oil. 

- Direction on use of petrol. 
- Management procedures. 
Nowadays, apart froni small private "oil-selling spots" over 1000 filling stations have 
been opened by Petrolimex offering State-Standard quality petrol of TNsonable prices 

and quick service. A netwo· ~·: of quality control laboratories has also been set up, of 
which two have been recog; 1i;~ed to be of State level. 
With this, I'd li!<e to end my report on the subject : Automotive fuel qua.lit;· standards 
and their efff~ct on Motor Vehicle Emission in Vietnam. 
Thank you for your attention-. 
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Table 1. LEADED MOTOR GASOLINE FOR VIETNAM (TCVN 5690-92) 

No Property limiting vaiues Test method 

TCVN 

ReQular Premium Super 

1 2 3 4 5 6 

1 Octane number 

- Research octane number. RON 83 92 98 2703-78 

- Motor octane number, MON 76 83 -83 89 2702-78 

2 Lead, g Pb/I, max 0,15 0,4 0,4 4274-86 -

3 Distillation 2689 - 78 

- First boiling point. 0 c. min 40 40 35 

-10% VOL, 0 c. max 75 75 ' 70 

- 50% VOL, 0 c. max 120 120 115 

- 90% VOL. 0 c. max 185 185 180 

- FBP, 0 c. max 205 205 195 

- Residue. % VOL. max 1.5 1,5 1,5 

- Residue and loss, % VOL. max 4 4 4 

4 Copper strip corrosion, (3h at N-1 N-1 N-1 2694 - 78 

so0 C). class. 

5 Gum (solvent washed). 3178 - 79 

mg/100ml, max 

- For import 4 4 4 

- For use 10 7,0 7,C• 

6 Vapour pressure at 37 ,e0 c, kPa 67 67 74 3790 - 78 

7 Sulfur content % (m/m), max 0, 15 0,15 0,10 2708 - 78 

8 Acid number, mg KOH/100ml, 3 3 3 2695 - 78 

max 

9 Sediment and water. % (m/m) None None None 2706 - 78 

10 Oxidation stability, min, min 480 480 480 3791 -83 

11 Densitv at 20°c. a/cn13 3893 - 84 
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Table 2. AUTOMOTIVa:= DIESEL FUELS FOR VIETNAM (TCVN 5689 - 92) 

No 

1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Property 

2 

Cetane index. min 

Distillation ter11perature. 0 c. max 

-50% VOL 

-90% VOL 

Kin_ Viscosity at 20°c. mm2/s 

Flash point. 0 c. min 

- For regular 

- For super 

Pour point 

- In Winter (Northern Province) 

from 1st October to 31st March 

- In Summer from 1st April to 30th 

April 

Ash. % (m/m). max 

Sediment, % (m/m} 

Water. % (m/m) 

Gum (solvent 

mg/1 OOml. max. 

washed). 

Total sulfur.% (m/m). max 

Sulfur in MeT\Captan. % (m/m) 

Ramsbottom carbon residue on 

10% distillation residue, % mass. 

max 

Copper strip corrosion (3h at 

50°C), max 

Acid number. mg KOH/100ml 

Density at 20°c. g/cm3 

Test method 

TCVN 

5 

3180-79 

2698 - 78 

3171 - 79 

2693 - 78 

3753 - 83 

2690 - 78 

2706 - 78 

2692 - 78 

3178 - 79 

2708 - 78 

2685 - 78 

2704 - 78 

2694 - 78 

2695 - 78 

3893 - 84 
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Limiting values 

Regular 

3 

45 

290 

370 

3,5 -6,0 

50 

65 

-5 

-5 

0.02 

None 

None 

50 

1,0 

0.01 

0.30 

N - 1 

10 

0.86 

Premium 

4 

50 

290 

370 

4,5 - 8.0 

65 

70 

-5 

-5 

0,02 

None 

None 

50 

1.0 

0.01 

0,30 

N - 1 

10 

0.86 
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Table 3_ REQUIREMENTS FOR IMPORTED LEADED MOTOR GASOLINE 

No Property Test method Limits 
ASTM 

1 2 3 4 

1 Octane number I • 
- Motor octane number (MON) D 2700 min 76 
- Researc.h octane number (RON) 02966 min 83 

2 Lead_ g Pb/I D 2547 max 0.13 
3 Distillation temperature, 0 c D 86 

- First boiling point min 35 
-10% VOL max 75 
-50% VOL max 120 

-90% VOL max 185 

- Final boiling point max 200 
I -Residue.% VOL max 1.5 
I -Residue and loss. % VOL max 4,0 

4 Copper strip corrosion (3h at S0°C). D 130 max N - 1 
class 

5 Gum (solvent washed) mg/100ml D 381 max 4,0 
6 Vapour pressure at 37 .8°c. kPa D 323 max 40 
7- Sulfur content,% (m/m) 01266 I max 0, 1 

8 Acid number, mg KOH/ 100 ml D 974 I max 3.0 
9 Sediment and water,% (m/m) D 2709 

I 
None 

10 Oxidation stability, min 0525 min 400 
11 Density at 15°c. g/cm3 D 1298 max 0,74 

Table 4- REQUIREMENTS FOR IMPORTED DIESEL 

No Property Test method Limits 
ASTM 

1 2 3 4 

1 Cetane number min 48 

2 Distillation temperature. 0 c D 86 max 
-50% VOL 290 
-90% VOL 370 

3 Kin Viscosity at 20°c. mm21s D 445 min '2.7 
max 5.0 

4 Flash point. 0 c D 93 min 50 

5 Pour point 0 c D 97 max -9 

6 Ash.% (m/m) D 482 max 0.02 

7 Sediment, % (m/m) D 2709 Nom'! 

8 Water. % (m/m) D 95 0.05 
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-.. 2 - 3 4 I 

9 Gum (solvent washed). mg/100ml D 381 max 50 

10 Sulfur content. % (m/m) D 1551 max 1,0 

11 Sulfur_in Meheaptan. % (m/m) - D 3223 max 0.01 

• 12 Ramsb.:>ttom carbon residue on 10% D 189 ! max 0.3 
I 

distillation residue. % mass I 13 Copper strip corrosion (3h at S0°C) D 130 max N - 1 

I 14 Acid number, mg KOH/100ml D 3242 max 10 

15 Density .::t 1 s0 c. g/cm3 D 1293 

I 
max O.B4 

16 Colour, ASTM D 1500 max N-2 

Table 5 REQUIREMENTS FOR !MPORTED KEROSENE 

No Property limit Test method 

ASTM 

1 2 3 4 

1 Density at 15°C. g/cm3
• max 0,815 D 1298 

2 Distillation 086 
- First boiling point. 0 c. min 150 
- Final boiling point. 0 c. max 300 

3 Flash point. 0 c 40 I D 93 

4 Sulfur content. % (m/m). max 0,1 D 129 
5 Smoke point. mm 20-25 D 1322 

Table 6. REQUIREMENTS FOR IMPORTED MAZOUT 

No Property Limit Test method 

ASTM 

1 2 3 4 

1 Kinematic viscosity 0445 
- At S0°C. est 120 - 160 

2 Flash point. Tag closed tester. 0 c. min 85 D 93 

3 Sulfur content. % (m/m), max 2.5 D 129 

4 Water, % (m/m) 0,5- 1,0 D 95 

5 Pour point. 0 c. max + 10 D 97 

6 Density at 1 s0 c. g/cm3 0,95 - 0,98 D 1298 

7 Ash. % (m/m). max 0.1 D 482 

8 Carbon residue. % (m/m). max 12 D 189 

9 Caloricity, kcal/kg. min 10200 D 240 

10 Sediment. % (m/m) 0,25 D 473 .. 

323 

111 Ill 111111 I 111111111111111 I 11 11111 11 111 111 11 1111111111111111111 Ill I 1111111111111111 II 111 I 11 1111 
11 I 111111111 I 11 I I I 11 11 111 11 11 111 111 II 11111111 11111 I 11111111111 II I Ill 1111 111 



I No 

i 
! 

i 
1 

1 

2 
3 

4 

5 

6 

No. 

1 

1 

2 

3 
4 

5 

Table 7. FORECASTING QUALITY STANDARD FOR LEADED 

MOTOR GASOLINE 

Property UnOs i Test method Premium Regul~r -
ASTM 

2000-2005 2005-2010 2000-2005 2005-2010 

2 3 4 5 6 7 8 

Research octane number. min 02966 93 95 SS I 87 

RON I Lead. max gil 0 2547 None 0.15 None 

Vapour pressure at 37.J3°C mBar D 323 600 550 600 550 
I 

(RVP) max 

I Sulfur content o/o I D 1266 0.15 None 0.15 None 

(mfm) 

max 

Benzene % D 4420 3,5 2,0 - -
VOL 

max 
Aromatics ~~ 

i 
D 4420 50 35 - -

VOL I I max 

Table 8. FORECASTING QUALITY STANDARD FOR KEROSENE 

No Property Unit Test method 2000- 2005 i 2005 - 2010 
ASTM I 

1 Sulfur content I % 04294 0,15 I 
0.10 

(m/m) i 
I 
' max 

2 Flash point oc. 093 40 \ 40 

! 
min ' 

3 Smoke point I mm D 1322 23 ?"1 _.., 
4 Gum (solvent washed) mg/ D 381 1,0 I 1.0 

100ml 
! 

5 Colour, SAYBOL T min 0156 + 16 I + 16 
I 
l 

Table 9. FORECASTING QUALITY STANDARD FOR DIESEL 

Property Units I Test method 2000 - 2005 2005. 2010 
ASTM 

01 02 01 I 02 
2 3 4 5 6 7 I 8 

Cetane index min l D 976 45 50 48 I 55 
Sulfur content % (m/m) D 1551 0,3 0.3 

! 
0.05 I 0.05 

I max I Pour point oc D 97 () 0 0 I 0 
Flash points 0c.min 093 60 60 GO I 60 
Density ail D 1298 0.81. 0.89 0.81 - 0.89 0.81 . 0.89 I 0.81 - o.89 
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Table 10. FORECASTING CONSUMPT:ON OF FUELS 

-
, Years Gasoline Kerosene Diesel Diesel 

(103ton) (103ton) (103ton) (193ton) 

1993 800,91 288,83 1323,95 65.38 
1994 844,27 241,22 1395,63 68,92 

1995 902,83 257,95 1492.43 73.70 

1996 971.43 277,55 1605,83 79,30 

1997 1049,58 299,88 1735.02 85,68 

1998 1130, 19 322,91 1868,27 92.26 

1999 1232,35 352, 10 2037, 15 100.60 
2000 1349,95 385,70 2231,55 110,20 

Table 11. TAXES AND PRICES 

No Individual items Prices Taxes(%) 

1 Car petroleum 40 
- Mogas 83 2600 d/I 

- Mogas 93 2900 d/I 

2 Diesel oils 2200 d/I 13 

3 Mazout 6 

4 Kerosene 2700 d/I 4 

5 Lubricant for diesel and 4 
petroleum engines 

- Shell 85000d I 51 (can) 

14000d/0,71 (can) 
19000d/I( can) 

- Castrol 85000d/51 (can) 

125000d/0, 71(can) 

- BP 20000d/I (can) 

-AK 6000d/I( can) 

-Apolo 12000d/I (can) 

I - SAE 40 W (VIDAMO) 17500d/I 
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Table 1. LEADED MOTOR GASOLINE FOR VIETNAM (TCVN 5690-92) 

No Pr~perty Limiting values Test method 

TCVN 

Regular Premium Super 

1 2 3 4 5 6 

1 Octane number 

- Research octane number, RON 83 92 98 2703-78 

- Motor octane number, MON 76 83-83 89 2702-78 

2 Lead, g Pb/I, max 0,15 0,4 0,4 4274 - 86 -
3 Distillation 2689 - 78 

- First boiling point , 0 c. min 40 40 35 

- 10% VOL, 0 c, max 75 75 70 

- 50% VOL, 0 c, max 120 120 115 

- 90% VOL, 0 c, max 185 185 180 

- FBP, 0 c, max 205 205 195 

- Residue, % VOL. max 1,5 1,5 1,5 

- Residue and loss, % VOL, max 4 4 4 

4 CoppP.r strip corrosion, (3h at N-1 N-1 N-1 2694 - 78 

50°C). class. 

5 Gum {solvent washed), 3178 - 79 

mg/1 OOml, max 

- For import 4 4 4 

- For use 10 7,0 7,0 

6 Vapour pressure at 37,8°C, kPa 67 67 74 3790 - 78 

7 Sulfur content % {m/m), max 0,15 0,15 
I 

0,10 2708 - 78 

8 Acid number, mg KOH/100ml, 3 3 3 2695 - 78 

max 

9 Sediment and water, % (m/m) None None None 2706 - 78 

10 Oxidation stability, min, min 480 480 480 3791 - 83 

11 Density at 20°c. g/cm3 3893 - 84 
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Table 2- AUTOMOTIVE DIESEL FUELS FOR VIETNAM (TCVN 5689 - 92) 

- I 
I -

} No Property Test method Limiting values 

TCVN 

... ReQular Premium 

1 2 5 3 4 

1 Cetane index. min 3180-79 45 50 

2 Distillation ternperature, 0 c. max 2698 - 78 

-50% VOL 290 290 

-90% VOL 370 370 

3 Kin_ Viscosity at 20°c. mm2/s 3171 - 79 3.5 -6.0 4.5 - 8.0 

4 Flash point, 0 c. min 2693- 78 

- For regular 50 65 

- For super 65 70 

5 Pour point 3753 - 83 

- In Winter (Northern Province) -5 -5 

from 1st October to 31st March 

I - In Summer from 1st April to 30th -5 -5 

April 
-

6 Ash. % (m/m), max 2690- 78 0,02 0.02 I 
7 Sediment, % (m/m) 2706 - 78 None None 

8 Water, % (m/m) 2692 - 78 None None 

9 Gum (solvent washed), 3178 - 79 50 50 

mg/100ml, max, 

10 Total sulfur, % (m/m). max 2708 - 78 1,0 1.0 

11 Sulfur in Mencaptan. % (m/m) 2685 - 78 0,01 0.01 

12 Ramsbottom carbon residue on 2704 - 78 0.30 0.30 

10% distillation residue, % mass, 

max 

13 Copper strip corrosion (3h at 2694 - 78 N - 1 N - 1 

so0 q, max 

14 Acid number. mg KOH/1 OOml 2695 - 78 10 10 

15 Density at 20°c. a/cm3 3893 - 84 0.86 0.86 
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TableJ. REQUIREMENTS FOR IMPORTED LEADED MOTOR GASOLINE 

No I Property ! Test method I limits 
I I I ASTM ! 

1 2 I 3 I 4 
1 Octane number I I 

I - Motor octane number (f'..10N) l D 2700 min 76 
- Research octane number (RON) 02966 min 83 

2 Lead. g Pb/I D 2547 max 0.13 
3 Distillation temperature. 0 c 0 86 I - First boiling point min 35 

- 10% VOL max 75 
-50% VOL max 120 
-90% VOL max 185 
- Final boiling point max 200 
- Residue, % VOL max 1,5 
- Residue and loss, % VOL max 4,0 

4 Copper strip corrosion (3h at S0°C). 0 130 max N - 1 
class 

5 Gum (solvent washed) mg/1 OOml D 381 max 4,0 
6 Vapour pre3sure at 37,8°c. kPa D 323 max 40 
7· Sulfur content. % (m/m) 01266 

I 
max 0,1 

8 Acid number, mg KOH I 100 ml D 974 max 3,0 
9 Sediment and water,% (m/m) D 2709 None 
10 Oxidation stability. min 0525 min 400 
11 Density at 1 s0 c. g/cm3 D 1298 max 0.74 

Table 4. REQUIREMENTS FOR IMPORTED DIESEL 

No Property Test method Limits 
ASTM 

1 2 3 4 
1 Cetane number min 48 
2 Distillation temperature. 0 c 0 86 max 

- 50% VOL 290 
- 90% VOL 370 

3 Kin Viscosity at 20°c. mm2 ·s 0 445 min 2.7 
max 5.0 

4 Flash point. 0 c D 93 min 50 
5 Pour point 0 c D 97 max -9 
6 Ash,% (m/m) D 482 max 0.02 

I' 

7 Sediment. % (m/m) D 2709 None 

8 Water. % (m/m) D 95 0.05 
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·~ " 
3 I 4 I ~ 

g Gum (solvent washed). mg/tOOml 0 381 I max 50 
10 Sulfur content. % ( mirnJ 

i 
0 1551 I max 1,0 

11 Sulfur. in Mehcaptan. %i (m!m) - I 0 3223 I 
max 0.01 I 

i 
) 12 Ramsb0ttom carbon residue on 10% i 0 189 ; max 0.3 

distillation residue. % mass I 

13 Copper strip corrosion (3h at so0 q 0130 max N- 1 
14 Acid number. mg KOH/100ml 0 3242 max 10 
15 Density at 1 s0 c. gtcm3 0 1293 max 0,84 
16 1 Colour. ASTM 01500 max N-2 

Table 5. REQUIREMENTS FOR !MPORTED KEROSENE 

No Property limit Test method 

ASTM 

1 2 3 4 

1 Density at 15°C. g/cm3
. max 0,815 D 1298 

2 Distillation D 86 
- First boiling point. 0 c. min 150 
- Final boiling point. 0 c. max 300 

3 Flash point. 0 c 40 D 93 

4 Sulfur content. % (m/m). max 0,1 D 129 
5 Smoke point. mm 20-25 D 1322 

Table 6. REQUIREMENTS FOR IMPORTED MAZOUT 

No Property Limit Test method 

ASTM 
1 2 3 4 

1 Kinematic viscosity D 445 
- At so0 c. est 120 - 160 

2 Flash point. Tag closed tester. 0 c. min 85 0 93 
3 Sulfur content. % (m/m). max 2.5 D 129 

4 Water. % (m/m) 0,5 - 1,0 0 95 

5 Pour point. 0 c. max +10 D 97 

6 Density at 1 s0 c. g/cm3 0.95 - 0,98 D 1298 

' 
7 Ash. % (m/m). max 0,1 

I 
D 482 

8 Carbon residue.% (mim). max 12 D 189 

9 Caloncity. kcal/kg. min 10200 D 240 

10 Sediment. % (mlm) 0.25 0 473 
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Table 7. 

Property 

FORECASTING QUALITY STANDARD FOR LEADED 

MOTOR GASOLINE 

I Unns Test melhod Premium i Regul~r I 
I 

! ' ASTM 
. 

! 

2000-2005 I 2005-2010 i 2000-2005 2005-2010 

2 I 3 4 5 6 I 7 8 
Research 

I 
02~66 ! 93 I 95 

I 
SS 87 octane number. I min 

RON I I I I 

Lead. max j gtl 02547 I None 

I 
0.15 None 

Vapour pressure at 37.13°C I mBar D 323 600 550 600 550 

{RVP) max 

Sulfur content Of 
•0 D 1266 0.15 None 0.15 None 

!rrum) 

I max 
Benzene 0/o 04420 3,5 2.0 - -

I VOL 
max 

Aromatics or .o 04420 50 35 - -
VOL 
max I 

Table 8. FORECASTING QUALITY STANDARD FOR KEROSENE 

No Property Unit Test method 2000 - 2005 I 2005 - 2010 
ASTM j 

1 Sulfur content t % 04294 0,15 ' 0.10 
I (mim) ' 

i I 
I 

I Flash poITTI 

max 

2 I oc. 093 40 ' 40 ! 
I 

min : I 

3 

1 

Smoke point : mm 01322 23 23 i 

4 Gum (solvent washed) 
I 

mg/ D 381 1.0 1.0 
i I 

100ml 
I 

I 
i 5 Colour. SA YBOL T i min 0156 + 16 + 16 

i : 
' 

Table 9. FORECASTING QUALITY STANDARD FOR DIESEL 

·-
Property Umts I Test method 2000 - 2005 2005 - 2010 

! ASTM ' 

I 01 02 01 02 

2 3 j 5 6 7 B 
Cetane index min D 976 45 50 48 i 55 i I 

Sulfur content %(mim) c 1551 0.3 0.3 0.05 l 0.05 
max I 

Pour point oc I D 97 0 0 
I 

0 0 
Flash points 0 c. min I D 93 60 60 ')Q 60 i I o e1 . o.89 Density 9/1 I D 1298 0.81 - 0.89 0.81 - 0.89 0.81 - 0.89 
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Table 10. FORECASTING CONSUMPTION OF FUELS 

I - I I I , Years Gasoline Kerosene 

I 
Diesel Diesel 

! (103ton) ( 103ton) ( 103ton) I ( 103ton) 

1993 i 800.91 288,83 1323.95 I 65,38 

1994 844.27 241,22 1395,63 68,92 

1995 902.83 257,95 1492,43 73.70 

1996 971.43 277,55 1605,83 I 79,30 

1997 I 1049,58 299,88 1735.02 85,68 I 
1998 I 1130, 19 322,91 1868,27 I 92,26 

1999 1232,35 352,10 2037.15 100,60 
I 

2000 1349,95 385,70 2231,55 I 110,20 

Table 11. TAXES ANO PRICES 

No Individual items Prices i Taxes(%) 

1 Car petroleum I 40 
- Mogas 83 2600 d/1 I 
- Mogas 93 2900 d/1 I I 

2 Diesel oils 2200 d/I I 13 

3 Mazout 6 

4 Kerosene 2700 d/I 4 

5 Lubricant for diesel and 4 

petroleum engines 

- Shell 85000d I 51 (can) 
14000d/O, 71 (can) 

I 
19000d/1( can) 

- Castrol 85000d/51 (can) 

125000d/O, 71( can) 

-BP I 20000d/I (can) 

-AK 6000d/l( can) 

-Apolo 12000d/1 (can) 

- SAE 40 W (VIDAMO) 17500d/I 
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