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I. INTRODUCTION

In accordance with Project Document DP/RAS/89/057 "Regional
Network on Control and Regulatory Measures Concerning Motor Vehicle
Emissions"™ UNDP/UNIDO in cooperation with Directorate General of
Land Transportation, Ministry of Communications, Republic of
Indonesia organized an Expert Group Neeting on Type Approval
Procedures for New Motor Vehicles in the Asia-Pacific Region. The
Meeting was held on June 8 - 10, 1993 in Jakarta.

The Meeting was the second in the series of four meetings to
be held under the project DP/RAS/89/057. This one was devoted to
the subject of establishing standards and procedures related to the
emission control of new motor vehicles.

The main objectives of the meeting were as follows:

1. Development objectives

a) To initiate, develop and promote the cooperation
among countries of the Asia-Pacific Region in the
area of motor vehicle emission control and to set up
the nucleus of the regional network for the
development and promotion of recommendations
concerning emission-related standards and policy
measures,

b) To lay down terms for the introduction of common
standards and control procedures for motor vehicle
emission control for the Region.

2. Immediate objectives

a) To provide a forum for exchange of experience and
information among countries of the Region in the
area of new vehicle emission control,

b) To identify common issues of new vehicle emission
control to be dealt with on regional levels and
specific issues to be dealt with on country levels,

c) To assess options for common test procedures and
common limit values for individual vehicle
categories and to select those which are most
appropriate for the Region,

d) To review the draft "Guidelines for New Motor
Vehicle Emission Control in the Asia-Pacific Region"
and to adopt its terms.

II. AGENDA

The agenda of the meeting is enclosed in Annex 1.




IXII. PARTICIPANTS

Participants were:

- representatives of the following countries which have
declared their participation or their interest in the
project: China, Hongkong, India, Indonesia, Iran,
Republic of Korea, Malaysia, Rhilippines, Singapore,
Sri Lanka, and Thailand,

- UNDP/UNIDO 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 3.

IV. OPENING ADDRESSES

The Meeting was inaugurated by the Secretary General of the
Ministry for Communications, Republic of Indonesia. Introductory
speeches were delivered by the Chairman of the Organizing
committee, the UNDP Deputy Resident Representative and the UNIDO
Country Director.

v. PRESENTATION OF THE CONSULTANT’S PAPER

The UNIDO consultant in Vehicle Exhaust Emission Control
presented a paper based on his draft "Guidelines for New Motor
Vehicle Emission Control in the Asia-Pacific Region®™. The
presentation was composed of two parts.

The first part included:

- the status of new motor vehicle emission control around
the world,

- the status of new motor vehicle emission control in
countries of the Region participating in the project,

- detailed information about emission standards and control
procedures used in countries leading in the area of motor
vehicle emission control: ECE/EC, USA, Japan.

In the second part of his paper, th2 consultant presented:

- an outline of the motor vehicle emission control system
recommended for countries participating in the project,
comprising general description of the system and
functions of its main components, in particular new motor
vehicle control,

- terms for regional cooperation in the area of new motor
vehicle emission control,
- actions to be taken on regional levels including common

emission standards, common type-approval procedure and
reciprocal recognition of type approval granted in
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participating countries,

- actions to be taken on country levels,

- detailed proposals for common emissicn standards for cars
and light-duty vehicles, for diesel mediunm/heavy-duty
vehicles as well as for motorcycles,

- prerequisites for the implementation of new motor vehicle
emission control in the Region based on the proposed
terms, preconditions for the introduction of low-emission
standards and impact of the control on the cost.

STATUS OF NEW MOTOR VEHICLE EMISSION CONTROL
AROUND THE WORLD

Emission control systems for new motor vehicles currently used
around the world are based on standards and procedures developed in
the USA, Japan or Europe. These standards and procedures are
continually modified and amended in order to adopt them to require-
ments of environment protection and development of emission reduc-
tion technologies.

The standards and procedures used around the world differ in
many respects but at the same time have some common points. The
main differences lie in applicability, control procedures, severity
of emission standards and driving cycles. Common points are usually
some elements of test procedures, except driving cycles, e.gq.
analytical methods and equipment, gas sampling systenms.

The current standards lay down requirements with regard to
emissions from all main vehicle sources, i.e:
a) exhaust systems (exhaust emissions), the following pollu-
tants being controlled:
- gaseous emissions (carbon monoxide (CO), total hydro-
carbons (HC) and oxides of nitrogen (NO,)),
- particulate emissions (PM),
- smoke (visible emissions),
b) crankcase (crankcase emissions),
c) fuel system (evaporative emissions or losses).

Exhaust emissions of lead and sulphur compounds are controlled
by limiting lead and sulphur content in fuels.

The current emission standards fall into two broad categories.
They are applicable:
- to new vehicles, or
- for vehicle useful life.

The severity of requirements laid down in individual countries
varies very much. An exact comparison is difficult or even impossi-
ble because of differences in test procedures. It is to note that
the severity of requirements does not depend only on standards.
Other factors play also a very important role, e.g. the manner in
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which the requirements are enforced (control procedure).

The existing control procedures are formed from the following
main elements:

a) vehicle certification or type approval,

b) verification of conformity of production (COP),

¢) recall programme. N

For many years, emission reduction prograemes in the leading
countries concentrated on cars equipped with SI engines. They con-
tributed to very fast advances in emission technologies, which, in
turn, resulted in the considerable reduction of emissions. Since
the end of the seventies the dominant technology for exhaust
emissions has become that of three way catalyst combined with
electronic engine management.

As a result of continual amendments of exhaust emission
legislation in order to adopt it to the progress in technology and
vice versa, a current new "high-tech"™ vehicle eamits on the average
under test conditions only 5-15% of CO, HC and NO, amounts exhausted
to the atmosphere by its uncontrolled predecessor from the sixties.
The progress in terms of the exhaust emission reduction under real
driving conditions is lower, but still spectacular.

While the considerable progress in the field of cars has been
achieved, it has beccme more and more evident that the reduction
from these vehicles alone is not sufficient to solve the air
pollution problems in many areas. Therefore, another main category,
medium/heavy-duty diecel vehicles, has been receiving increased
attention as a significant source of NO, and particulates. Up till
now no dominant technology has emerged for this category.

TERMS FOR REGIONAL COOPERATION IN THE AREA
OF NEW VEHICLE EMISSION CONTROL

Experiences of many countries have shown that the best effi-
ciency of the emission reduction can be achieved if all measures
taken up for this purpose are not conducted separately but form a
comprehensive and uniform motor emission control system. In such a
system the vehicle emission control consists in:

- new vehicle control,

- in-use vehicle inspection,

- fuel quality control.

The system is formed by the following elements:

~- legislation empowering competent authorities to carry out
control and to introduce emission standards,

- standards (requlations) for new-and in-use vehicles, and
standards for fuel quality, specifying limits and test
methods,




- control procedures for new-and in-use vehicles, as well as
for fuel quality,

- network of test centres and inspection stations,

- supportive and enforcing elements.

In the majority of countries participating in the project,
motor vehicle enmission reduction programmes do not include all
required elements. It applies in the first place to the new vehicle
control which is effectively conducted only in a few countries. The
most comprehensive and effective is the programme carried out in
Korea. As a whole, the Korean programme can be held up as a
reference for all countries participating in the project.

It is possible to considerably reduce the emissicns by
upgrading the current programmes. The control system to be aimed at
should be implemented:

a) partly on regionai levels in the framework of the coopera-

tion among countri~ss participating in the project,

b) partly on country levels.

The regional cooperation in the area of new motor vehicle
emission control should be based on the following common elements
of the control programmes:

- common, harmonized emission standards,

- uniform conditions of approval,

- reciprocal recognition of approval granted in other partici-

pating countries.

The cooperation among the participating countries based on the
above terms will have many advantages for the Region as a whole

and for individual countries. In this respect much can be learned
from experiences of ECE. Countries applying ECE Requlations, like
those of the Asia-Pacific Region, differ very much with regard to
conditions affecting emissions. Despite these differences, it has
been possible to set up a harmonized control system, including
common limit values, test procedures and conditions of approval.

The actions on country levels include the following elements:

- conformity of production verification,

- control of vehicles which are not subject to type-approval,

- other elements if their application is deemed necessary for
the reduction of emissions in individual countries.

Two kinds of common standards differing in terms of severity
are recommended for the first phase of implementation of regional
cooperation:

a) reduced-emission standards,

b) low-emission standards.

The ultimate goal is, however, to introduce low-emission standards
for vehicle categories which account for the considerable share of
emission in a given country at earliest convenience.
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ACTIONS ON REGIONAL AND COUNTRY LEVELS

Irrespective of differences in vehicle population, scope of
coverage of current standards etc. prioritv in all countries
participating in the project should be given to the control with
regard to emissions from the following categories:

a) vehicles equipped with SI engines:

- cars,
- light-duty,
b) diesel vehicles:
- light-duty,
- medium/heavy-duty.

Moreover, common standards for motorcycles are of interest for a
small group of countries as well.

The Region should not develop its own standards, but use
existing ones. It is recommended to adopt the following standards:

Reduced-emissjion level

- cars and light-duty vehicles: ECE Regulation 83/01 Approval
A or US 1973 standards,

- diesel medium/heavy-duty vehicles: ECE Regulation 49/01,

Low-emission level

- cars and light-duty vehicles: ECE Regulation 83/01 Approval
B and C or current US standards,

- diesel medium/heavy~-duty vehicles: ECE Regulation 49/02,

- motorcvcles: current Swiss standards (test method specified
in ECE Regulation 40/01) or current US standards.

The following common conditions of type approval in the Region
are recommended. The vehicle manufacturer or his representative
apply to the competent authority (administrative department) for
the approval of a vehicle type with regard to 1limitation of
emissions. The technical service prepares a test report and, if all
the requirements, both formal and technical, are met, the competent
authority grants the type approval and issues an approval
certificate. Every modification of the vehicle type should bkLe
notified by the holder of type approval to the authority which
approved the type.

The cornerstomne of the recommended new vehicle control is that
the vehicle should be physically tested in accordance with the
agreed procedure in one of the participating countries. The
competent authority of such a country communicates the approval (or
refusal of approval) to the concerned authorities in all other
countries participating in the cooperation. The approval of
modifications or the extension of approval should also be
communicated in a similar way. Any country participating in the
cooperation should not refuse the registration, permit for sale or
entry into service of new vehicles on grounds relating to their

6
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emission levels if they are covered by a valid certificate of
approval issued in another participating country.

The type approval procedure alone is insufficient to ensure
that vehicles entering into traffic comply with the construction
requirements. Therefore, all countries are recommended to conduct
the verification of conformity of vehicles with the approved type.
The procedure specified in ECE Regulations is recommended for this

purpose.

PREREQUISITES FOR THE IMPLEMENTATION OF NEW MOTOR
VEHICLE EMISSION CONTROL

To implement the effective control of emissions from new motor
vehicles, irrespective of whether they are reduced- or low-emission
ones, it will be necessary for the majority of countries of the
Region to develop:

-~ administrative services,

- technical services (test centres).

The number one precondition for the introduction of the state
of the art emission technologies is the availability of suitable
fuels, in particular, but not only, unleaded petrol. This problem
will be presented in separate guidelines and reviewed at the next
meeting.

Experience with low-emission vehicles collected up till now
shows that the potential of the state of the art technology is
taken full advantage of if the enhanced in-use inspection is
introduced parallelly with the introduction of such vehicles into
service. The enhanced inspection is particularly important in the
transition period when two grades of petrol, leaded and unleaded,
are parallelly available in the market.

~ The cost of implementation of the new vehicle emission control
in line with the recommendations of the present "Guidelines"
results from:
a) the setting up and operation of the control structure,
b) increase of fuel production cost,
c) increase of vehicle production cost.

In spite of low-emissicn technological advances, many count-
ries in the world have only been able to make limited progress in
reducing vehicle emission. The main reason for it is the high cost
of such technologies. The cost increase is dependent on the initial
technological state of a given vehicle. It is to note that in order
to meet the current low-emission standards for petrol vehicles, not
only the introduction of catalytic converter and A-probe, but also
modifications of the engine itself (e.g. the replacement of
carburetors with electronic fuel injection, electronic engine
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managerent) and sometimes even a modification to vehicle body are
required. On the average, the introduction of the state of the art
technology adds about 5 - 15% to the production cost of vehicles
depending on their size. On the other hand, however, the above
modifications not only reduce emissions, but give better overall
vehicle performances, lower fuel consumption included, better
reliability and higher durability of components and vehicle as a
whole.

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

VI. PRESENTATION OF THE COUNTRY PAPERS

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

- current status of particular countries with regard to new
vehicle emission control and future plans in this area,

- traffic conditions in their countries and representative-
ness of existing driving/operating cycles,

- views on regional cooperation in the area of new vehicle
emission control, its advantages and precondition for
implementation.

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

1. China

Title:
The Vehicle Emission Control in China.

Presented by:
Mr. Song Nai Yang
Beijing Automotive Research Institute.

(Annex 4)

2. Hong Kong

Title:
Vehicle Emission Control in Hong Kong

Presented by:

Mr. Kong Ha

Vehicle Emission Control Section

Hong Kong Environmental Protection Department.

(Annex 5)




Malaysia

Presented by:

Radzuan Nong

Assistant Director

Technical Division

Road Transport Development .

(Annex 6)

Korea

Presented by:

Mr. Ju-Sop Cho

Deputy General Manager
Engineering Center
Ssangyong Motor Company

(Annex 7;

Philippines

Presented by:
Mr. Juan A. Magarro Jr.
Executive Director, LTO Region V

(Annex 8)

Singapore

Title:
Vehicular Exhaust Emission Standards
and Certification System in Singapore.

Presented by:

Mr. Ng Yook Koong

Head, Vehicle Engineering Division
Registry of Vehicles

(Annex 9)

Sri Lanka

Presented by:

T.L. Peiris

Assistant Commissioner

of Motor Traffic Sri Lanka

(Annex 10)




10.

11.

India

Presen.ed by:

Mr. N. Bagchi

Director, Ministry of Environment Government of India
New Delhi

A Y

(Annex 11)

Iran

Title:

General View of Motor Vehicle Inspection for Emission
Control in Teheran/Iran.

Presented by:

Ms. P. Hasteh

Pollution Control Division

Teheran Traffic Control Center

(Annex 12)

Thailand

Presented by:

Mr. Suvidh Voravisuthikul

Director, Transport Engineering Division
Land Transport Department

(Annex 13)

Indonesia

Presented by:

Mr. Sutarno Djojo

Head of Sub Directorate General of Land Transportation
Ministry of Communications

(Annex 14)

VII. DISCUSSIONG ON SELECTED TOPICS

The Meeting selected for discussion the following topics

concerning the new motor vehicle emission control:

1. Operating cycles and test procedures for diesel
medium/heavy-duty vehicles applied around the world and
their suitability for the Asia-Pacific Region.

2. Driving cycles and test procedures for cars and light-
duty vehicles applied around the world and their
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suitability for the Asia-Pacific Region.

3. Conditions of motor vehicle type approval with regard to
emissions and reciprocal recognition of type approval on
the basis of bilateral and multilateral agreements.

It was generally agreed that countries of the Region should
adopt one of the existing operatingAdriving cycles and test
procedures and should not develop special ones as any cycle can not
fully represent the real driving conditions. A view was shared that
the harmonization of emission standards for new vehicles has many
advantages for participating countries. The common standards for
the above mentioned vehicle categories were identified as the
cornerstone for regional cooperation in the area of motor vehicle
emission control.

The outcome of the discussions was used for the review of the
draft "Guidelines for New Motor Vehicles Emission Control in the
Asia-Pacific Region".

VIII. REVIEW OF THE DRAFT "GUIDELINES' AND ADOPTION OF ITS TERMSB

The Meeting reviewed in great detail the draft "Guidelines for
New Motor Vehicle Emission Control in the Asia-Pacific Region"
prepared under the project. The particular attention was paid to
the following topics:
- terms for the regional cooperation in the area of new
motor vehicle emission control,
- actions to be taken on regional and country levels,
- proposals for common emission standards for different
vehicle categories,
- prerequisites for the implementation of comprehensive new
motor vehicle emission control in the Region.

The Meeting recommended to introduce to the draft "Guidelines"
several amendments of editorial character. Morecver. some countries
(Korea, Thailand, Malaysia) updated informetion concerning their
standards. The Meeting adopted the amended version of "Guidelines".

IX. VENUE OF THE NEXT MEETING

The next meeting to be held under the project will be devoted
to motor fuel and lubricant specifications for low emissions. This
Meeting was informed that the possibility of hosting the next
meeting in Beijing in March 1994 is now under consideration at the
national focal point for China. The venue of the next meeting will
be confirmed at a later date.

The Meeting was informed that in order to strengthen the
cooperation within the regional network on motor vehicle emission
control set up in the framework of the project, the main focal
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point, Korea Institute of Science and Technology (KIST), would
issue a newsletter devoted to activities in the Region in the area
covered by the project. In this connection, all national focal
points are requested to inform KIST about activities in their
respective countries with regard to motor vehicle emission control,
e.g. changes in regulations, new standards for new- and in-use
vehicles or for fuels, new test methads, works on alternative
fuels, setting up of emission laboratories, new equipment for
emission measurement, changes in vehicle taxation, incentives for
the introduction of low-emission vehicles etc.

X. RECOMMENDATIONS

1. The "Guidelines for New Motor Vehicle Emission Control
in the Asia-Pacific Region” prepared under the project
should form a basis for the implementation of increa-
singly stringent new motor vehicle emission standards and
comprehensive control procedures in the Asia-Pacific
Region.

2. It is desirable to considerably reduce the emissions by
upgrading new vehicle emission control. To this end, the
regional cooperation in the area is required. The corner-
stone of the cooperation should be common, harmonized
emission standards.

3. A number of technical centers capable of full type
approval testing should be upgraded to act as centers of
excellence for the training and proliferation of
expertise in the area of motor vehicle emission control.

4. Communication within the regional network between the
main focal point and individual national focal points as
well as between the national institutions dealing with
motor vehicle emission control should be strengthened.

12




Annex 1

AGENDA OF EXPERT GROUP MEETING
. ON_TYPE APPROVAL PROC FOR NEW VEH ES

Tuesday

June 8, 1993 1. Registration
2. Opening Session

a. Introductory speech by National
Organizer,
Mr. M. Yusuf.

b. Address of UNDP Deputy Resident
Representative,
Mr. Anders O. Frismark.

¢c. Address of UNIDO Country Director,
Mr. Fernando Z. Vicente.

d. Inauguration of the Meeting
by the Secretary General
for the Ministry of Communicatior,
Mr. Muchtarudin Siregar.
3. a. Election of Chairman and Raporteur
b. Adoption of Agenda

4. Presentation of draft “Guidelines™ by
UNIDO Consultant

Part 1 : Status of new motor vehicle
emission control.

Part 11 : New motor vehicle emission
control system for the region.

5. Presentation of country papers by
participants
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Wednesday

June 9, 1

Thursday

June 10,

993

1993

of Country papers by -
{cont'd)

Presentation
participants

Discussion on selected topics.

~ -

Review of the draft guidelines and adoption
of their terms.

Venue of the next expert group meeting and
its agenda.

Review of recommendations and conclusions
for the final report of the meeting.

Technical visit

Visit to motor vehicle inspection center,
Bekasi - Indonesia

Closing session

Closing Remarks by :

- Chairman of the meeting.
Mr. Hans Seidel

=~ UNIDO Country Director,
Mr. Fernando Vicente

- Director General for Land Transport,
represented by Director of Land
Transport Safety and Means Engineering,
Mr. Muhammad Yusuf

14
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OF PART PANT

Annex 2

CHI1INA

HONG KONG

INDTIA

(1)

(2)

(3)

(4)

(5)

(6)

Mr. Xu Bamin

Deputy Chief Engineers of

China Automotive Technology and
Research Center

P.0. Box. 59 Tianjin

P. R. China 300162

Mr. Wen Zhen Gang

Highway Research Institute
48 Bei San Huang Zhong Rd.
Beijing 100088, P. R. China

Mr. Song Nai Yang

Director, Research Department
Beijing Automotive Research Institute.
c/0 UNDP China

Mr. Hin-wing Hung

Environment Protection Officer
Vehicle Emission Control Section
33/F, Wanchai Tower 3

5 Gloucester Road

wanchai, Hong Kong

Mr. Kong Ha

Sen. Environment Protection Oificer
Head of Vehicle Emission Control
Section.

33/F, wWanchai Tower 3

5 Gloucester Road

wanchai, Hong Kong

Mr. N. Bagchi

Director,

Min. of Environment and Forests
703 Paryavaran Bhavan

C.G.0. Complex,

"8” Block, Lodhi Rd.

New Delhi
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IRAN (7) Mr. Mojtaba Ghasemi -
Mayor 13TH District of Tehran
c/o UNDP

Tehran, Rep. of IRAN

(8) Mr. Mohammad Ali Aalami
Managing Director
Tehran Vehicles Technical Inspection
Bureau
Behest St. Tehran
Municipality Central Bldg
Tehran lran
Tel : (21) 5608176
Fax : (21) 5636027
P.0. Box 11365-9169

(9) Ms. P. Hasteh
Head of Pollution Control Division
Tehran Traffic Control Co.
Management Bldg
No. 37, Mehrdad St.
Ostad Motahani Ave.,
Tehran 15759
Tel : (9821) 8804285 - 7
Fax : (9821) 8809701

K O R E A, REPUBLIC OF (10) Mr. Kyu-Hong Ahn
Senior Researcher,
Environment Research Center
KIST
39-1 Hawolgok-Dong,
Sungbuk-Gu, Seoul
Rep. of Korea.

(11) M™Mr. Ju-Sop CHO
Leader of Homologation Team
Ssangyong Motor Company
Engineering Center
448-2, Togok-dong, Kangnam-gu
Seoul, Rp. of Korea.
Tel : (02) 526-1480
Fax : (02) 592-4538

(12) Mr. Ki~Won KOH
Manager of Vehicle Certification
Department, Daewoo Motor Co. .
199 Chung Chun Dong
Pukku Inchom, Korea
Tel : 32-520-2440
Fax : 32-524-8245 ‘
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MALAYSIA

PHILIPPINES

SINGAPORE

(13)

(14)

(15)

(16)

(17)

(18)

Dr. Kang-Rae Cho

Director, Motor Vehicle Emission
Research Laboratory,

National Institute of Environmental
Research.

280-19 Bulkwang-dong

Eunpycno-gu, Seoul, Korea

Tel : 822-389-8926

Fax 822-524-8245

Mr. Marzuki Mokhatar
Environmental Control Officer
Dept. of Environment

Ministry of Science, Technology
and Environment.

12th + 13th floors

Wisma Sime Darby

Jalan Raja Laut

50662 Kuala Lumpur.

Mr. Radzuan Nong

Asst. Director

Technical Division,

Road Transport Department.
c/o UNDP Malaysia

Mr. Juan A. Magarro, Jr.
Executive Director, LTO Region V,
Legaspy City.

Land Transportation Office,

DOTC East Areme Quezon City
Manila, Philippines

Tel : 921-9073

Fax : 921-0293

Mr. Heriberta C. Domingo

Sr. Transportation Dev. Officer
Land Transportation Office

East Avenue, Quezon City
Manila, Philippines.

Mr. Lee Kheng Seng

Executive Engineer

Strategic Planning and Research
Department.

Ministry Of Environment
Environment 81dg 11th

Storey, 40 Scotts Rd.
Singapore.

17




SRI LANKA

THAILAND

(19)

(20)

(21)

(22)

(23)

Mr. Ng Yook Xoong

Head, Vehicle Engineering Div.
Registry of Vehicles.

Sin Ming Drive

Singapore 2057

Mr. D.D.J. Wijesundara
Commissioner of Motor Traffic.
Ministry of Transport and Highway
Dept. of Motor Traffic
Elvitagala Mawatha

Colombo 05, Sri Lanka.

Mr. T.L. Peiris

Asst. Commissioner of Motor Traffic.
Ministry of Transport and Highway
Dept. of Motor Traffic
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. NATIONAL FOCAL POINTS

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

HONG KONG Mr. Kong Ha
Senior Environmental Protection Officer
Vehicle Emission Control Section
Environmental Protection Departement
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5 Gloucester Road
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Tel : (852) 594 6414
Fax : (852) 9827 8040

INDIA Mr. N. Bagchi
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Tel : (911) 436 2663
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and Means Engineering
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Fax : (62-21) 5706624
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Annex 4

Expert Group Meeting on Type Approval Procedures for New Vehicles

Country Paper .
The Vehicle Emiasion Contral in China

1. The reviow of the current status of Chirme with . regerd te new
vehicle emission control and future plans

The emission from motor vehicle had not been paid atteation to umtil
1970 in China. The domestically manufactured automobiles in China was
influence the emission level, carburetor and distributor are of bad
quality. The air/fuel ratio and ignition timing are dispersed. So both
the fuel consumption and idle exhaust concentration are very high.

In 18808, China began to import several types of automobiles from
developed countries, such as Santans, Cherokee, Daihatsu etc.. Thees

~ types of automobiles, either emission uncontrclled or controlled ome,

are not installed emission control devices because there are no

E%gﬂgggiaﬂﬂgg&
avtomobiles have good production quality and good combustion
efficiency, both the fuel consumption and emission concentration at
idle speed of those vehicles are quite low.

ggﬁggﬁlgﬂgaﬁcﬂﬁog .

performance and production guality, or give up those old cgm—o
models~to-mesh- the first step emission- -eemtrol-~sequirament,
Exhaust Emission Standard at Idle Speed.




The second etep, both domestically made and imparted models of

vebicles must meet the Crankcase Emission Standard and the Evaporative
issi N\

The third step, Light-duty vehicles must meet the limits from ECE 1603

Reguhhonbyunngthemmmtmethodfmm 1604 Regulation.

Thanwew:llbaneallyputthevehcleundattbe emission regulation

control.

After thia, we will make the emission standard more stringent siep by
step, and import relevant mature control technology from developed
countries, from simple to complecated according to the principle of
being reasomable in both technology and economy.

For gasoline vehicle the control measures we will take are as follows:

(1) Improve the basic performance and quality of carburetor and
distributor. If necessary we will import the carburetor from developed
countries, and make the accuracy of air/fuel ratio within 8%. This
measure will make the fuel consumption and emissions decrease 80
percent, 80 it is very important ome.

(2) Remove the crankcase pollutants by PCV eystem.

(3) Reduce the evaporative pollutants from fuel supply system by
evaporative emisgion controi system.

(4) Install emission control devices or components - oxx - carburator,
such as automatic choke, fast idle mechanism, throtle positioner, etc..

(5) Develop ignition systeins which are either contact-assisted with
low amperege, or. contact-lesa with high amperage, and a xeasqnable
ignition timing,
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. (6 Introduce EGR for decreasing the NOx when the rosd condition
improved and vehicle average speed increased.

(3 Introduce the fuel injection technology.
(3) Introduce three-way catalystic converter technology.

For automohiles with diesel engine the control measures we will take
are as follows: '

(1) Decrease the smoke measured by filter emoke-meter at free
acceleration and full load.

(2) Decrease the emocke measured by opacity smoke-meter at free
acceleration and full load.

(3) Decrease the NOx.
(4) Decresse the particulates.

Most of the above technology is very mature in developed countries. In
fact what we should do is to choose them reasonably according to the
environmental requirement and economy condition of China.

2. The brief introduction about Nstions/ Emission Standerds of motor
vehicle in China

" *From the end of 1970s, we began to set emission standard for motor
vehicle. According to China’s condition, we put forward a plan as
follows:

—oFoz. gahicles with petrol engines,._the_ first ..step -is -4the emission
standard for pollutants at idle speed. The second step is the emission
standard for controlling crankcase  pollutants and evaporative
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emissions. The third etep is the emission standard for exbaust
pollutants from light-duty vehicle with mass measurement method. If
the condition permits, we will set the emission standard for exhaust
pollutants from heavy-duty vehicles. Finally, transforming the only
concentration measurement method into both concentration & mass
measurement method.

As for vehicles with diesel engines, in an apropriate period we mainly
control the smoke at free acceleration for vehicles and the smoke at
full load for diesel engines.

According to this emission control technical line, we issued a number
of emission standards in 1988. They are:

(1) Emission standard for pollutants at idle speed from road
vehicle with petrol engine.

(2) Measurement method for pollutants at idle speed from road
vehicle with petrol engine.

(3) Emisgion standard for smoke at free acceleration from road
vehicle with diesel engine.

(4) Measurement method for smoke at free acceleration from road
vehicle with diesel engine.

(5) Emisgion standard for smoke at full load from diesel engine.

(6 Mesasurement method for emoke at full load from dieeel engine.

At the same time, we developed the relevant instruments and equipmenta,
i.e. NDIR portable analyzer and filter type snoke-meter. Since thess
twokmdsufmltmmentsmnotverympheated.nowtheym mase-
produced and very popular in China.

At present, there are idle speed emission inspections at the ends of
sssembly lines for every gasoline vehicle and free acceleration amoke
inspectiona_at .the anda of sesembly lines for some of dicsel engine
vehicles.
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The EPA aystem places the auto factories under surveillance by using
idle speed emission standard and free acoeleration emoke standard. The
Ministry of Public Security places the in-use vehicles under
serveillance at year inspection, road side inspection and spot check
by using these two standards aleo. In China the EPA directly manages
the auto factories in wehicle emission control field.

The results of implementation of these emission standards are as
follows:

(1) Force the auto factories to improve the basic quality of
cerburetors and distributors. Some factories even improved the

(2) Promote the auto user to take good care of their cars and
trucks. Some local governments established a network for I/M program
and keep the automobile in good conditions.

The implementation of the smoke standard has got the similar results:

(1) Auto factories make great effort to improve the combustion
chamber and fuel supply system.

(2) More attention were paid to the maintenance and repair of the
in-use vehicles.

We have made great progress through implementation of the standards
mentioned above. In 1983 we changed the limits of these standards and
made them more stringent.

Inthemvidonof'Mua\nmtmthodofpoﬂmuatidle‘apudfm
road vehicle with petrol engine”’, we entirely follow 1SO. 8020 adding a
measuring point at raised idle speed. Our experiments have proved that
-imepecting the emission of thip. point is.vesy.useful not oaly for - the
vehicles with the catalystic converter but also for the vehicles
without cnt"lyoﬁc convertor. Specially far in-use vehicle the test at
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raised idle speed point can show the resson of high emission at low
and midle speed when the fuel orifice wired seriously. Through the
meagurement of the emission at the rajsed idle epeed point (the
position of throttls edge ie just at the tranafer port, and the air/

fuel ratio can not be adjusted at this point) we can judge if the fuel
orifice wired sericusly or not. This work is very useful for eolving
severe emission problem in the urban ares, the significance of which
is more than of the idle speed point.

As we analyzsed above, we think that these two short tests are very
importantforthed_evelopingcmmtriealikgchina.

In 1989, we issued a mass emission standard for light-duty vehicle,
i.e. “Emission standard and measuring method for exhaust pollution
from light-duty vehicle”. This standard adopts the measuring method of
ECE 1604 Regulation and the limits of ECE 1603 Regulation(multiply the
limits of HC by factor 1.83) . The instruments and equipments which
this standard uses are too expensive and too complicated, therefore
until now this standard have not been put into practice. In 1993 we
are go'ng to issue another emisgion etandard, i. e. Evaporative
emisgion standard from road vebicle with petrol engine and its
measurement method by trap. The limit for LDV will be 2 g/test after
July 1, 1896. The limit for HDV will be 4 g/test after July 1, 1896. A
test includes 1 bour diurnal breathing losses plus 40 minutes running
losses plus 1 hour hot soak losses.

Considering the chassis dynamometer is too expengive and not very
popular in China (even a lot of avto facicries haven’t had it) , our
standard stipulates that the test may be done on an epgine bench
instead of chasgis dynamometer. In that case, it is necessary to
connect the fuel supply system talling with actual vehicle situation.
We can-got the-care - effoct--on. :an.~engine bench as’ on "a° chaseis
dynamometer:

(1) The fuel tank must be sealed and be able to stand ocertain
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pressure, 80 we will ramove the evaporative losses from fuel tank.

(2) The carbureter must remove the hole on the float chamber,
through which the vapor passees into the air. This is the best way to
decline the evaparative emissions from float chamber. If we introduce
the fuel injection system there will be no evaporative emissions from
fuel supply eystem.

According to the Evaporative Emissions Standard, on July 1, 1996 the
problem of evaporative emiasions will be solved thoroughly, so the HC
will be declined about 20 percent. We think that the method s
not suitable for developing countries since the equipments are too
expensive and too complicated specially for heavy-duty vehicles.

In order to put the mass emission standard into practice, we have
bought several measuring instruments & equipments recent years having
spent plenty of foreign exchange. It is impossible for developing
countries to buy a lot of so expensive meassuring equipments spending
much foreigh exchange. So we imagine that on one hand, we make a
management system which can only use &8 few measuring equipments to
control all auto factories, on the other hand we develop a aimpler
measuring equipments conforming with the EPA or ECE Regulations. Then
we will progresgively make them more automatically and more
scientifically. In this field we bhope to bhave a coorperation with

Mase emission measuring method is the most difficult but the most
important. Without it we can not know how the matter stands, and bow
the azz poliution contributed from vehicle, therefore we can not eet
reasonable emigsion standards, and can not evalue the emisaion level

of the vehicle either. In this respect we just start the work and have

no mature experience so we hope to have a wide coorperation with ocher
countries.

3. Communications in China and the driving cycles of the vehicle
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The status of China’s communications is that: the roads are not encugh,
and all kinds of vehicles and people travel mixedly on the roads, &o

the average speed of the vehicle is very.low. Along with the vehicle
population increasing rapidly, the average speed of vehicle in the
urtan area is going to decrease day by day. So we ahould use a driving
cycle with low average speed. We think ECE 1504 16 mode maybe iz a
suitable one (its average speed is about 19 km/h).

Based on the reason above, as first step, we decided to use ECE 1504
15~-mode. In recent years, the road traffic construction is developing
very fast along with the economy reform and the open door. It is the
key print to develop separated super highway in the urban area, and
express highway between cities. As a result, the average speed of
vehicles will increase year by year. We plan to take EPA FTP75 as the
driving cycle when the average speed reaches 36 km/h. The main reasons
that we take the ECE or EPA driving cycles are:

(1) Any driving cycle can not represent the real driving conditions
of any cties.

(7) It will be very convenient for international exchange, when
most of the countries harmoniously take the same driving cycle.

(3) In fact most of the countries in the world bave taken these two
drivizg cycles.
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4. The foraulalion and pracitice of nalional emission standards
of sotor vekicle _

According to China’s experiencs., we must pay great attention to
several points as follow . when we work out the emission standards
and make thea into practice.

(1) The formulation of the eaission standards must be done by the
governaent departsent, -which can represent the benefit of nation and
environment. This work must not be done by a departsent or a group,
which mainly stands for the econoaic benefit of auto factories.

In Ckina, the amount of -eaission standards of motor vehicle are
not cosplete and the limits of these standards are quite lenient.
because the automotive manufacture system dislikes any eaission
standards and made influence on thes. As a result, for many years,
the emission condition of the vehicle produced in China are japroved
quite slowly. At present, this situation is being changed, through
the effort of EPA of China.

(2 In China, The EPA is the authority of the eamission control of
motor vehicle. ¥ithout powerful EPA, the vehicle emission control in
Chkina is very -ifficult into a right way. So we hope there will be a
lot of exchange among EPA of China and the goverment departaent (which
manage the vehicle emission affairs)from other countries. Specially,
we hope the United Kation support the EPA of China on this field.

3 In China the local EPA are in charge of actual practice of the
vehicle emission control. So we must strengthen the trainning to them
that they coulc waKke the practice correctly. In the past we did a (ot
of the trainning work, but still we ought to do more.

\

@) The environment is a global problea. The cooperation among

countries is very important. We sincerly hope that there will be an
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organization in Asia-paci'f'ic area, similar to ECE in Europe, which witl
be very convenient & benef jcial for exchanging experiences, promoting
vehicle emission control affairs each other, simplifying the procedure
of trace. “

4. Conclution

(1) For effectively controlling the eaission from aotor vekicle,
it is necessary to set a cosplete emission standards by the EPA of
China(noted: not by others).

@ For making the standards reasomable, it is necessary to
research on the contribution to the air potlution froa sotor vehicle.

(3) For making the emission control technology reasonable, it is
necessary to work out a series scientific technical policy and line.

@) For monitoring and evaluating the eaission level from wsotor
vehicle, it is necessary to establish emission laboratories.

@) For incorporating other countries’ experience in controtling

vehicle eaission. it is necessary to strengthen the exchange and
cooperation among internations.
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COUNTRY PAPER .~
VEHICLE EMISSION CONTROL IN HONG I(C)DIC;

UNIDO
United Nations Development Programme

Presented to the Expert Meeting on
Type Approval Procedure for New Venicles
8-10 June 1993, Jakarta, Indonesia

Presented by : Mr. Kong Ha
Vehicle Emission Control Section
Hong Kong Environmental Protection Department
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Countryv Paper. Hong Kong EPD

1. Summary

This country paper briefly describes the vehicle emission related
air quality problems experienced in Hong Kong.

The current control status, both regulatory _and enforcement
issues, are also described. Special emphassis will be put on
present and future nevw vehicle emission standard and type
approval requirements.

The most pressing problems of particulate and NOx pollution are
identified. Short., intermediate and long terms draft strategies
are laid out in this paper. Draft 1995 and 1998 emission
standards are proposed to tackle the problems. -

2. National Focal Point

In relation to the matters of vehicle emissions with respect to
legislations., policies and controls, the national focal point for
Hong Kong is:

Mr. Kong HA

Senior Environmental Protection Officer
Environmental Protection Department
33/F, Revenue Tower,

5 Gloucester Road,

Wan Chai,

Hong Kong.

Country code: 852
Tel: 594 6414
Fax: 827 8040

3. Organisaticn Chart

The Vehicle Emission Control Section of the Hong Kong
Environmental Protection Department -1is responsible for the
matters of formation of policies, development and introduction
of control technologies and implementation of emission control
program. The section is headed by a Senior Environmental
Protection Officer, and assisted by 3 Environmental Protection
Officers and a team of 15 technical and clerical supporting
staff.

The work of the section is divided into three major areas:
1) Policy and development of emission control strategies

and legislation, including standards on fuel
properties and vehicle emission;
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2) Technical services and introduction of new
technologies in venicle emission control, including
applications on new and in-use vehicles:

\
3) Enforcement of in-use diesel vehicle smoke regulation.

The senior officer reports to the Principal Environmental
Protection Officer, head of the Air Services Group, who reports
to the Assistant Director of the Air and Noise Division, AD(AN).
AD(AN) is held responsible bv the Director of Environmental
Protection.

Draft policies will be put forward to the Policy Branch of
Planning, Environment and Lands for decision making.

(See attachment chart 1)

4. Control of Air Borne Emission fran Motor
Vehicles — List of Related Ordinances and
Regulations

Automotive Fuels

Fuel Effective Regulations/Ordinance
Tvoe Date -
Unleaded Apr 1991 Air Pollution Control (Amendment) *
Petrol Ordinance 1991
Diesel Proposed Draft proposed specifications
1995 & 98

Emission Standards (Newlv Register Vehicles)

Present : Air Pollution Control (Vehicle Design Standards) *
({Emission) Regulations 1991

1995 : Draft Emission Starndards for Heavy Duty Vehicles,
l1st phase

1998 : Draft Emission Standards for Heavy Duty Vehicles,

’ 2nd phase

Emission Standards (In-use Vehicles)

Present : Road Traffic (Construction and Maintenance of )
Vehicles) Regulations

1995 : Draft In-use Emission Standards for ALL Vehicles
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Inspection of In-—-use Vehicles

Present : Road Traffic (Anendmens) Ordinance 1991 x

\

* (These documents in gazette form are available from the naticn
focal point) — e

Our regulations reflect that the approach we are taking is
technology complying, not forcing. However in future EPD will
not be too far behind from the most advance applicable
technologyv.

5. Vehicle Classifications in Hong Kong

(Ref: Road Traffic (Construction & Maintenance of Vehicles)
Regulations

Class Maximum Passenger Maximum Gross
Seatinag Capacitv Vehicle Weiaht (kq)

Passenger Carrying Vehicles :

Private Car 7 3,000
Taxi 5 3,000
Public/Private 16 4,000
Light Bus

Public/Private 17+ 24,000
Bus

Goods Carrying Vehicles :

Light Goods 5 5,500
Vehicle
Medium Goods 5 24,000
Vehicle
Heavv Goods 5 38,000
Vehicle
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6. Status of Control of Vehicular BEmissions in

Hong Kong

1)

\
Petrol engined vehicles (new)

Under the Air Pollution Control (Vehicle Design
Standards) (Emission) RegdI3ations 1991, Cap. 311 of
Law of Hong Kong, all petrol engined vehicles
registered on or after 1.1.92 must use unleaded
petrol.

The regulations also lav down the design standards of
passenger cars and light dutv vehicles below 2500kg
GVW to conform to %he US and/or Japanese emission
standards.

Diesel engined vehicles (new)

Under the aforementioned regulation the design
standards of passenger cars and light duty vehicles
below 2500kg GVW are required to conform to the
current US and/or Japanese emission standards.

The aforementioned regulations are being amended to

incorporate the emission standards of the EEC
directive 91/441/EEC.

Unleaded petrol specifications

Unleaded petrol of Hong Kong, as defined in the Air
Pollution Control Amendment Ordinance, is of minimum
RON and MON of 95 and 85 respectively. Lead content is
limited to maximum of 0.013 g/L.

Diesel Fuel specifications

There is no specific regulation for automotive diesel
but under the Air Pollution Control (Fuel Restriction)
Regulation 1990, Sulphur is limited to 0.5% by weight
for industrial diesel. Since only one giade of diesel
fuel is available in Hong Kong, the automotive diesel
in the market 1is similar to tae industrial
specification. In general the sulphur content 1is
between 0.3% to 0.4%.
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5) In-use vehicles

Under the Road Tratffic (Construction and Maintenance

qf Vehicles) Requlations cf Hona Kong, vehicle -
emitting excessive smoke 1is illegal. The regulation
‘defined excessive smoke as 60 HSU as tested by
Hartridage Mark 3 smoke meter.

Hong Kong Environmental Protection Department is
running a spotter prodram where some 450 trained
volunteers will report smoky vehicles spotted to the
enforcement agencvy. In 1988 the program started to
test smokyvy vehicles by one testing centre operated byv
Environmental Protection Department alone. The testing
capacity was then expanded by adding designated
private testing centers in 1991. Currentlyv there are
20 such private centres.

Data of the reports received from spotters would be
verified by comparing with the vehicle register via
a computer 1link. Incorrect data or vehicles under
action by the authority would be screened out.
Tvpicallv the wastage rate 'is about 40%.

An emission testing notice would then be issued
according to the actionable reports. The notices are
sent to the registered owners of vehicles concerned bv
registered mail. At the same time a computer code will
be added to the vehicle register to prevent vehicles
under action from licencz renewal or transfer. The
notice will require the vehicle owner to correct anv
defect of the vehicle and have it presented to anv
one of the 20 designated centres for emission testing.

A limited time period (currentlyv 18 davs from the date
of notice) would be given to the owners to obtain an
emission certificate of compliance from the testing
centres. Owners whose vehicle failed to comply to the
HSU 60 standard or fail to present the vehicles for
testing, would result in the vehicle licences being
canceliled. ’

For 1992, 68,974 reports were processed, resulted in
46,132 Emission Testing Notice being isswed and 45,926
vehicle tests.
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7. Emission Limit and Test Procedure for
Individual Vehicle Categories

Emission standards for motor vehidles registered in Hong Kona on
or after 1 January 1992.

Vehicle Emission limits (a/km] Test
Class Method

Cco HC NOx PM
Cars/Taxi 2.10 | 0.26 | 0.63 Us FTP 75 |
{(Petrol) 2.70 | 0.39 | 0.48 Japanese |

10-mode

Cars/Taxi 2.10 0.26 0.63 0.12 Us FTP 75
(Diesel} 2.70 0.62 0.72(a) Japanese

2.70 0.62 1.26(b) 10-mode
Light bus or 6.20 0.50 0.75 Us FTP 75
goods vehicle 2.70 0.39 0.48 Japanese
1700kg or 1less 10-mode
{Petrol)
Light bus or 6.20 0.50 0.75 0.16 Us FTP 75
goods vehicle 2.70 0.62 1.26 Japanese
1700ka or less 10-mode
{Diesel)
Liaht bus or 6.20 0.50 1.10 UsS FTP 75
goods vehicle 17.00 0.70 0.98 Japanese i
1700-2500 kg 10-mode
(Petrol) ’
Light bus or 6.20 0.50C 1.10 0.28 us FTP 75
goods vehicle 0.80 6.70 3.50(c) Japanese
1700-2500 kg 5.00(d) 10-mode (e)
{Diesel)

Notes for the table :

a) vehicle curb weight of not more than 1265 kg,
b) vehicle crub wight exceeding 1265 kg,

c) indirect injection engines,

d) direct injection engines,

e) limits expressed in ppm.

Motor vehicles above 2.5 tonnes are to conform to one nof the
following standards :-

- vehicles equipped with petrol engines: ECE regulation
15/00, EC Directive No. 70/220/EEC or 74/290/EEC, or
Austrialian Design Rules No. 27 or 27A.
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- diesel vehicles (smoke level): British Standard 8S AU
141a. 1971, ECE Regulation 24/00, EC Directive No.
72/306/EEC or Australian Design Rule No. 30. :

. -
\

8. Enforcement Procedures for New Vehicle
Categories ”

In Hong Kong, no vehicle is allowed to run on a road unless it
is registered and licensed.

Reaistration, which is normallv a once-ouly operation, means
giving the vehicle a registration mark and assigning it into
appropriate class, e.g. private car, light goods vehicle, etc.
Licensing, which is annually or four-monthlyv, convevs the riaght
for a vehicle to be driven on a road. A local motor vehicle
agent usually applies for registration and licensing of a vehicle
on behalf of its client. However, if a person imports a vehicle,
he has to do the job himself. '

If a person wishes to register a vehicle which he has imported
into Hong Kong, he must apply to the Transport Department on the
preccribed form together wWith relevant documents. With respect
to emission aspects, Transport Department will check against the
vehicle emission standards laid down in the Air Pollution Control
(Vehicle Design Standards) Emission Regulations 1991.

The provisions applyv to vehicles first registered in Hona Konag
on or after 1 January 1992, whether new or used. These vehicles
must be either tyvpe approved or individually certified bv
Transport Department.

An application for tvpe approval should comprise, among others,
emission documentation including:

- certificate of compliance of vehicle emission
standards,

- description of vehicle and enagine,

- emission test report,

- diagrams of emission control svstem. exhaust svstem
and additional anti-pollution devices.

Certificates of compliance issued either bv an authorized motor
vehicle emission testing laboratory or by an authority vested to
grant the approval bv a national or international body are
accepted.

For vehicles. e.g. used imported ones., which have not been tvpe-
approved in Hong Kong, individual emission testing is required.
Acertificate of compliance issued by testing laboratory approved -
bv Transport Department is accepted. This certificate should
state the tollowing :-
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- make, model, vehicle identification number and engine
number,
. - method of testing (US FTP 75 or Japanese test),
- test resuslts.

There cre no motor vehicle emission testing facilities in Hong
- Kong at present, therefore the documentarv evidence issued by-——
foreign laboratories or authorities must be produced.

On registration of a vehicle, the Transport Department will issue
a registration mark and a registration document containing
particulars of the vehicle to the registered owner.

9. Some Background of Aidir Quality in Hong Kong

Background of 1local air quality in relation to vehicular
emissions

Ambient air qualitv objectives (AQOs) are being implemented in
Hong Kong which are of similar stringency as in the US. (Table
2)

Among the pollutants being specified, the Total Suspended
Particulates (TSP), Respirable Suspended Particulates (RSP} and
Nitrogen Dioxide (NO2) are of concern. In urban areas. the TSP
and RSP level are consistently exceeding their respective AQOs
while the NO2 level is at the marainal level. It was estimated
that vehicular emission contributed approximatelvy 75% of both
particulate and nitrogen oxides (NOx) emissions and, thus. are
the major source of pollution.

Further information can be obtained from the Principal
Environment Protection Officer of the Air Services Group of the
Hong Kong Environmental Protection Department.

10. Fleet Population and Vehicle—kilometre
Travel

(See attachment figures 3 & 4)

The citv state of Hong Kong is a dense development comprising

residential, commercial and industrial activities. In most

places, situations of mixed aoods and passenger transports can

be found. The situation 1s even worse with the “old towns” wher:a2

traffic flow volume, passenger and goods embarkment are difticult

- to manage in terms of minimizing emission from vehicles and 1its
impact on people in the area.
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The terrain of Hong Kong varies significantlyvy, with hiagh rise
buildings along main roads., forming tvpical street canvons.
Dispersion modeling on situations 1like this is difficult, and.
although new town planning being exercised is improving the air
pollution impacts on people, such benefit is not shared by the
people living in the old towns.

11. Estimated Tommage of BEmission from Motor
Vehicles

Trend of pollutant emission from motor vehicles

It is estimated that bv 2010, there would be some 107% and 77%
increase in particulate and NOX emission as compared with 1992
level due to the expected increase in traffic volume. (See
figures 5 & 6)

Figures 7 & 8 shows the breakdown of the vehicular particulate
and NOx pollutant contribution byv class for 1992 and 2011. It can
be observed that goods vehicies and buses are the maior
contributors and thev are primarily Diesel engined vehicles.

With the expected growth in traffic voiume, the situation will
get worse and hence the "at source™ control of vehicular emission
is a must as a solution to improve air quality of Hong Kona.
This requires stringent control on emissions from new and
in-service vehicles.

Of course one should not ignore the important role of proper
planning on transportation arrangements in the areas of demand.
utilization, routing etc. not onlv to minimize the impact of
emission on the environment, but also to emit as 1little
pollutant as possible to assist the global environment.

12. Short, Intermediate and Long Term Solutions
to Tackle Vehicle missions

Short, intermediate and long term control strategy proposals
See chart 9.

All the light duty petrol vehicles would be reagulated using the
most stringent standards feasible.

A program to upgrade the medium and heavv dutvy Diesel vehicle
regulations is being formulated in the draft proposal aiming at
US standards or equivalent of 0.6 a/bhnp-hr particulate and 6
‘g/bhp-hr NOX standards by 1995 and 0.1 g/bhp-hr particulate and
5 a/bhp-hr NOX srandards by 1994. The phase 1 and 2 of European
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standard (91/542/EEC). commonly known as Euro 1 and 2, will also
be adopted for 1995 and 1998. Feasibilitv of accelerated progaram
for urban buses to advance the 98 standard to 96 is also being
considered. ’ A

\

In parallel with the Diesel program, the required low sulphur

' Diesel fuel supply is under negotiation with the oil industry

targeting at 0.2% by 1995 and 0ZUS%¥ by 1998. The objective is
to have low sulphur fuel standards set in parallel with the
requirements of particulate emission standards.

The draft mayv also propose all new vehicles be required to carrv
emission warranty. The warrantv mav form the foundation of
implementing in-use emission standards and inspection and
maintenance programs. -

13. The Wayv Forward

The discussion above had unfold the problems of smoke nuisance,
particulate and NOx pollution in Hong Kong.

The analyvsis has en-visioned the primary objective of the Vehicle
Emission Control Section to enact on the "at source” control of
vehicular emissions.

Heavy duty vehicles, whom were identified to has contributed
majority of urban air pollutions. must relay on the medium and
long term ctrategies in introducing the world most stringent
emission standards and best available control technology for Hong
Kong.

Standards for light dutv petrol vehicles will be kept upgrading
as long as it is required. The development in transitional low
emission vehicles (TLEVs), low emission vehicles (LEVs) and the
zero emission vehicles (ZEVs) would then become the backbone ot
our control tools.

An emission warranty would be required for all new cars. waich
would define the responsible parties and liabilities, coupling
with an I&M program would keep the deterioration of petrol
vehicle to a minimum. Such approach would become the future shape
of our in-use vehicle emission control.

While there is little development in light duty Diesel emission
control technology worldwide, our targeting classes of vehicles
such as taxis and light buses may have an unknown future. Until
there is a clear indication or break throuagh of real possibility
of smokeless as well as odorless light dutv Diesel vehicles. we
will Kkeep working on the strategv of reduce reliance on light
duty Diesel vehicles, which mav include a forced shift to
alternative fuels.
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—=— 14. Comments -ori the Guildelines for New Motor T
Vehicle Fmission Control in the Asia—Pacific
Region

Hong Kong, Eﬁvironnental Portection Department 1is proposing
adoption of Euro 1 standard (approximately equivalent to US90)

starting 1995. From 1998, adopting of Euro 2 standard
——as _ - (approximately equivalent to US94) is being considered. _— -
END
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Air Quality Objectives of Hong Kong

Poliutant 1 hour 6 hours 24 hours 3 months - 1year

-Sulphur Dioxide (SO2) 800 - 350 - 80

-Total Suspended - - 260 - 80
Particulates {(TSP)

-Respirable Suspended .- - 180 . 55
Particulates (RSP)

‘Nitrogen Dioxide (NO2) 300 oo 150 - " 80

-Carbon Monoxide (CO) 30000 10000 - - .

-Ozone 240 - . -

-l.ead - - - ' 1.5 .

Table 2

All Units in micro gram per cubic metre
. . VECS-ASG-HKEPD
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Number of Vehicle Licenced as of 1/1/93

”

a
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Heavy Truck

Petrol Total  : 264,671 Diesel Total: 143,072
Fuel consumption : 35% 65%
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Vehicle Emissions Growth
(Particulates and Nitrogen Oxides)

LS

220

200 |-

180

160

140

120

Normalized Emission (%)

100 1 1 1 1 i 1 1 1 1 1 1 1 i ' i 1 |
1992 1995 1998 2001 2004 2007 2010
Year
Figure 5

VECS-ASG-HKEPD

220

200

1v80
160
140’
120

100



Vehicle and Kilometre Travelled Growth Projection
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Particulate Contribution by Vehicle Class
1992 and 2011
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Nitrogen Oxides Contribution by Vehicle Class
1992 and 2011
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Proposecl

Vehicle mission Control Strategy for New Vehicles

Veliic)e Class

Approx. Popu.
as of 1.1.9)

Short
92-95

Intermediate
95-98

Long
98 and after

Pelrol

Car

Light truck
Medium/heavy truck
Light bus

Bus

M/C

Diesel

Car

Taxi

Light truck

Mcdium/heavy truck

Light bus

Bus

Qthers

THC ~ Three way catalyst

230000
13000
minimal
minimal
minimal

18000

4300

17000

76000

31000

1200

8600

minimal

2LV - 2ero emission vehicle

ULP & TWC

ULP & THC

ULP & THC

Smoke Ctrl.

Smoke Ctrl.

- ditto -

Smoke Ctrl,

Smoke CLrl.

Proyg.

+ Ketrotit

LEV - Law emiasion vehicle

T6M

91/441/EEC
+ gtringent 1&M

us 90,
91/441/EEC

- ditto -

91/542/EEC
+ slringent T&M

Us94 or equv

1EVa/2EV

LEV&

K

LEVs .
ULP & TWC ?
us 98,
91/441/EEC
- ditto -

ULP & TWC ?

US 98 or Equv,
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COUNTRY REPORT OF MALAYSIA

CONCERNING MOTOR VEHICLES EMISSION
1N ASIA-PACIFIC REGION

TYPE APPROVAL PROCEDURES FOR
NEW VEHICLES

MARZUKI MOKHTAR
ENVIRONMENTAL CONTROL OFFICER
MOBILE SOURCES UNIT

DEPARTMENT OF ENVIROMMENT, MALAYSIA

and

'RADZUAN NOWG
ASSISTANT DIRECTOR
TECHNICAL DIVISION
ROAD TRANSPORT DEPARTMENT, MALAYSIA

JAKARTA 8-10 JUNE 1993
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CONTROL AND REGULATORY MEASURES CONCERNING MOTOR VEHICLE
- EMNISSIONS INK THE ASIA - PACIFIC REGION

TYPE APPROVAL PROCEDURES FOR NEW VEHICLES
- \
Marzuki bin Mokhtar
&

*E

Radzuan bin Nong
INTRODUCTION

1. Motor vehicle exhaust gas emission are the major
contributor to air pollution problem in major town in
Malaysia. Studies and prediction based on local
conditions conducted by the Department of Environment
(DOE) showed that pollution caused by mobile sources
accounted for more than 70 § of the total pollution load
emitted by fuel burning sources. The remaining air
pollutants are emitted by industries and pover

generation.

2. A great number of vehicle travelling within the confines
of a city and unefficient public transport system has

caused air quality deterioration in city centres.

*
Environmental Control Officer
Mobile Sources Unit
Department of Environment, Malaysia

L £
Assistant Director
Technical Division
Road Transport Department, Malaysia
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3. As at 31st December 1992 , there are about 5.6 millions
registered vehicles in Malaysia, of which 5.2 millions
are petrol driven vehicles while the remaining 0.4

\

millions are diesel powered vehicles. ( Table 1)
CURRENT AND FUTURE PLANS

1. Presently, emission from motor vehicles were controlled
by Motor Vehiclés ( Control of Smoke and Gas Emission )
Rules, 1977 and Environmental Quality ( Control of Lead,
Concentration in Motor Gasoline ) Regulations , 1985.
Kerbside smoke test and random sampling of petrol are
activities carried out by Department of Environment and
Road Transport Department to ensure compliance to the

above regqulations.

5. In order to effectively control the emission from motor
vehicles, preventive measure need to be taken at source.
For this reason, two sets of regulations has been
proposed which are based on United Nations Economic
Commission for Europe ( UN/ECE ) Regulations. For petrol
engine, the proposed regulations are based on UN/ECE R
15.04 while for diesel engine, the proposed regulations

are based on UN/ECE R 24 and R 49.
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The implementation of the above regulations will be

carried out in two phases :

A}

Phase 1

Starting from 1st July 1992, 211 new petrol and diesel
powered vehicles has to comply to UN/ECE R 15.04 and

UN/ECE R 24 and R 49 respectively.
Phase II

Beginning 1lst July 1994 (proposed date), all new model
of petrol driven vehicles introduced into Malaysia
market shall comply to EEC 91/441 where the use of

catalytic converter will be made compulsory.

Compliance to the above-mentioned regulations is through
type approval inspection. In the absence of suitable

local type approval facilities, the compliance is

checked through certification. Manufacturer or the

franchise holder has to submit a certificate of
compliance stating that the type approval test is
conducted in accordance with the relevant test
procedures and the result meets the respective emission
standards. The certificate has to be endorsed by either
the vehicle manufacturer or an zuthorised emission

testing laboratories .
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10.

11.

12.

As and when type approval facilities are available‘
locally, the Goverment will determine the relevant test
procedures to be used, select and type test engine and-
vehicle in accordance with the procedures and the

specifications prescribed in the UN/ECE regulations.

In order to verify the vehicles manufactured by the
manufacturer conform to the emission standard , the
Department of Environment will conduct sample test on

vehicles randomly drawn from assembly line.

At present, the percentage of compliance to UN/ECE 15.04
for petrol driven vehicle is 92 percent while for
diesel vehicle the compliance to UN/ECE R 24 and R 49 is

91 percent.

The entire administration of the road transport is under
the responsibility of the Director General of Road
Transport. Under the Road Transport Rules of Malaysia,
Director General of Road Transport Department has the
power to inspect all motor vehicle at any time before

registration.

The purpose of carrying out vehicle inspection is to
check the road safety and worthiness of the vehicle

concerned and compliance to the Malaysian Road Transport

Act and Regulations.




13. Motor vehicle is considered roadworthy if it COnplieé
- with the technical requirement ( where applicable )

stipulated under :

A
i) Motor Vehicle ( Construction and Use ) Rules

1959 LN 170/59

ii) .‘otor Vehicle ( Construction and Use )( Vehicles
carrying Petroleum Products ) Rules 1965 LI

405/1965

iii) Motor Vehicle ( Construction, Equipment and Use )
( Prohibition of Certain Types of Glass ) Rules

1978 P.U (A) 82/1978

iv) Motor Vehicles ( control of Smoke and Gas

Emission ) Rules 1977 P.U (A) 414/1977

v) Motor Vehicles ( Construction, Equipment and Use)
( Use of Liquified Petroleum Gas Fuel System in

Motor Vehicles ) Rules 1982 P.U (A) 392/1982.
vi) Motor Vehicles ( Safety Seat-Belts ) Rules 1978.

vii) Motor Vehicles ( Taximeter ) Rules 1959.

viii) Road Traffic ( Weight of Timber ) Rules 1981 P.U

(A) 263/1981

The vehicle will be allowed for registration after
initial inspection under the above rules has been

- carried out.
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- TAXES

14. Among the taxes that thz2 vehicles owner has to pay’
before registration are road tax, excise duty and sales
\ -
tax -
i) Rcud tax
The amo.nt required are based upon engine capacity, type

of vehiéles, usage and weight. (Annex 1)
ii) Excise duty

For locally manufactured and assembled vehicles the
excise duty and sales tax are calculated based on open

market value (OMV). [ Table 2 (a) ]
iii) Import duty

For imported vehicles the import duty and sale tax are
based on the value declared by the vehicle owner.

[ Table 2 (b) ]

CONCLUSION

15. Rapid development of manufacturing activities and

urbanization are factors causing air pollution problem
in Malaysia. Emission from motor vehicle is the major
contributor of air quality deterioration especially in

urban areas.
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16.

To reduce vehicles emission, the Government has. taken
several steps such as introducing stringent standard to
control emission from motor vehicles, control of lead

\
concentration in gasoline, unleaded gasoline and

upgrading transportation system. Lateliy, the use of

natural gas for vehicles has beer introduced as
alternative fuel. The response has been :ery encouraging

especially from fleet owners in particular taxis.




Table 1

Registered Vehicles In Peninsular Malaysia

A Y
As At 31 December, 1992

] ] i
’ 3vpg of No. of Vehicles } }
| ehicles : | Total ‘
| ' Gasoline { Diesel { {
| ! |

Motorcycles 3,255,927 } - } 3,255,927 }
IPassenger cars; 1,755,518 } 46,544 } 1,802,0€2 }
Buses | 1,476 ; 22,622 = 24,098 ;
Taxis ] 15,113 } 19,123 } 34,236 }
}Lorries/Truck 157,092 ‘194,110 } 351,202 }
other 12,737 145,079 } 157,816 }
i B |
' . : |
Total 5,197,863 427,478 } 5,625,341 }

] 1




Takle 2

a) EXCISE DUTY

For the first RM 7,000 25 3
For the next RM 3,000 30 %
For the next RM 3,000 35 2
For the next RM 7,000 50 %
For the next RM 5,000 60-%
FPor the balance 65 %

sale tax = ( Excise duty + OMV ) x10 %

b) IMPORT DUTY

For the first RM 20,000 140 %
For the next RM 5,000 160 %
For the next RM 5,000 185 %
For the next RM 5,000 210 %
For the next RM 5,000 250 %
For the balance 300 %

Sale tax = ( import duty + declared value ) x 10 %




ANNEX 1

Jtem No. Description of Fee \ Amount of Fee
1l. For a MOTOR VEHICLE LICENCE :s JAm P.U(A)}
follows: 348/89]
(1)(a) In respect of motor cycles with engine capacity—
Per Annum
Not exceeding 75 cubic centimetres .. $50.00
exceeding 75 cubic centimeters but not
exceeding 100 cubic centimetres ... . $5500 g
exceeding 100 cubic centimetres but not
exceeding 130 cubis cenumetres S 65.00
exceeding 150 cubic centimetres but not
exceeding 500 cubic centimetres . - $100.00
exceeding 500 cubic centimteres ... - $130.00
(b) (A) In recpect of motorcar salvon owned by an individual-
(i) Uf fited with engines designed solely to use 2 fuel which
is subject to duty under heading No. 27.10.211 of the
Customs Duties Crder 1978 and using such fuel only.
Per Annum
ot exceeding 7 scatin: with ovlinder capadity of 13 sz per cubic vent:
czracnty (including disaet? | (O3 culbic centmcys o metie tsubgect 1o 3 miey
K3 romof $1000
LR : 100 cubw IS e pei K SR
I bod TR %
vee the nent 300 cubi e wn per cubid cendle
ventymeltic melic
lor the nent SOA cubn 35 un per cubic cend
cenimelic mel
Lot the nevt SOU cubw Kb wn per cubic cenh
TCRURKITE niet’c
e prat SMY Qb 3§50 pes cubi centimets
sontimeles
. e haiance §3 60 sen por Cubic cenly
VY
l‘:xacd!ng 7 seating Tuhrels Ahme fates pluy twents
tincluding drver ine pescent Of IREse faier
The fees for halt 3 year 3¢ udl of the rates stawe
shove and the fees for 3 month or part thereof are one
iwelfih of the rates stated above (v be calculated to the
next 10 sen.
(w) 1f not so fitted.
Four times the rates stateain sub-paragraph (AY (D of .

s paragraph.
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(B) In respect of motorcar saloon owned by a ccmpary -

(i) If fitted with engines designed solely to use a fuel which

is subject to duty under heading No. 27.10211 of the

Customs Duties Order 1978 and using such fuel only:

Two times the rates stated in sub-paragraph (A) (i) of

this paragraph.

(ii) If not so fitted:

Four times the rates stated in sub-paragraph (B} (1)

of this psragraph.

(C) In respect of private passenger motor vehicles (oihe: it
motoscar saloon or mutor cycle) owned by an individual or a

company ~

(i) If fitted with engines designed solely to use a fuel which
is subject to duty under heading No. 27.10.211 of the
Custorns Duties Order 1976 and using such fuel only

Not exceeding seating
capacity (incluiing driver)

Exceeding 7 seating capa
city bui not eaceed:m, 15
SC2Ung Crpaciiv nanciuds
anves)

f.xceeding 15 seatine capa-
citvy but not excecding 20
seating capacity (includug
driver)

Crceuding 20 seatuy apz
ity but nof cneeedm: W
$€AUNE LIPICIIV (ifcivding
driver)

Enceeding 30 seatin; Sap-
city (including dewe )

With cvlunder capacity of
1.000 cubic centimetse ot
less

For the next 200 tutic
ceatune iy

Pop oife neet S Luae

centunetc

For the mext S¢U cohu
centimetse

lor the bauncy

Per Annvimn
$200 00

1S sen per cubic .ot
metre

2iy son poroont o ol
me’ic
3¢ e per oaub o
meizc

86 sen per cubii wenin
metre
$1.60 sn per cubic certr
metie
Above fates plus iweni:-
ive pervent of thase -zi-¢

Tyl

lus toriy e
v o Jir e rates

v fafes plus i e
went ot thow gLl

Abore gates plus mveniy
pervent  of  thow  3tes

The fees for hait o year are half of the rates Staieo
above end the fees tor w onth o part thereof are ane
twelfth of the ates staied ghove to he calculated 1o the
ncxt 10 sen

67




[ N

Item No.

(ii) If not so fitted:
Four times the rates stated in sub-paragraph (C) (i) of

this paragraph.

Description-of Fee

(c) In respect of private tnilers drawn by
private passenger wehicles md not used
in connection with trade

(d) In respect of trailers rented for hire or
reward for the carriage of passengers and
personal and iiousehold effects and drawrn
by pnivate passenger vehicles

{2} In respect of limousine taxi cabs—

(3) If fitted with engines designed solely (o use a fuel which is subject
to import duty under heading no. 27.10-21! 51 0. 27.10.219 of the
Customs Duties Order 1978 or to excise duty under item 5.I or
5.2 of the Excise Duues Order 1978 and using such 2 fuel only:

Per Annum

12 sen per cubic centi-
metre of the cylinde:
capacity (subject to a
mmomum of $40)

Il nou so fitted:
Per 4nnum:
<3 5en per CubIC weniie

meire of the cylinder
capacity

Per 5% Year

6 sen per cubic cent-
metre of the cylindes
capacity (subject to 2
minimum of $22)

Pes it Yeer
21 sen per cubsc wenii-

metre of the cylinde:
capacity

Amount of fee
$10 per month

320 per month

Per Month or

part thereof
! sen per cubse centr
metre ©f the cylinder
Qpsany (subyect to 3
Sununur of $5:

Eer mon:- g
A T P

< s« ner cubie sent-

2 tre of the - uandes

“azaeny

(Any fraction of a ringgit to be counted 2¢ npe nnggit)

223 In respect of hure cass and taxs cabs~
(3) If fitted with engunes designed solely 1o use “ule which s subject

[ T

2 unport duty under hcading no. 27.10.25¢ . : =
Custons Dunies 00 197K nr 1o excisc ;0. -

VA0 21 ordhe

i the Lacise Duises Order 1973 and USIRE Su- et eniy

Per Annum

& <on per culyc oy
metre of the cvimocs
€apacity (subject o o
muimum of $20)

I not so fitted:

Per Annum

22 50 per cubic centy
meire of the evlindes
sty

Per % Year

3 wn pef cubk cen:;
meise of the cyunde:
vapacity (subject ie o
munmum of §} )

Per % Year
11 sen per cubic cent,

matre of the ¢y inder
Capacily

Ir Monis o
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(29) In tespect of hire-and-drive vehicles .

’ (s) If fitted with engines designed solely to use a fuel which is subject .
t0 doty wader heading No. 20.10211 or No. 27.10219 of the f
Customs Duties Jtder 1978 or to excise duty underitem 5.1 or 5.2 .
of the Excise I uties Order 1978 and wing such fue! only:

Per Anmum

With cylinder apac™y of:

Not exoeeding 1.6/~ cubic centimmetre ... 12 sen per cabic centimetre
Exoseding 1,600 cubic centimetre but not

exoseding 1,800 cubic centimetye 14 sen per cubic ceaumetre
Excreding 1,800 cubic ceatimeetre but mot

exoeeding 2,200 cubic ceatimetse 18 sen per cubic centometre
Exoveding 2,200 cubic ceatimetre but aot

exceeding 2,600 cubic centimetre 22 sen per cubc centimetre
Exceeding 1,600 cubdic centimetre - 30 sen per cubic centimetre

The fees for half 2 year are haif of the rates stated 2bove and the
fees for 2 month or part thereof are one twelfth of the rates stated
above to be calculated to the next one ringgit.

(b) If not so fitted:

Three times the rates stated in subparagraph (i) of ths pars-
graph.

(3) In respect of charier buses, excursion busc;. express huses, inibuscs
and stage buses, the following licence fee shall e crarged per monih 0: pert
thereof

(i) If fitted with an engine designed solely to usc « fuch whnh s subjent
to duty under Heading No. 27.10211 of ihe ¢ ustoms Duties Order

1988 and using such a fuel only:
(3) notexceeding Z,000¢cc. ... .. .. . $ 5.60
{b) exceeding 2,000 ¢.c. . $ R40
(i) 1f not so fitted :

(3) notexceeding | 5GToc. ... $LEiw
(b) exceeding 1,500 c.c. but not exceedire

2,500 ¢c.c. .- . ) Y 3000
(¢) exceeding 2,500 c.c. but not exceeding

3,500¢.c. - e . S $7.00
(d) exceeding 3,300 ... - . s123oe

(4) In sespect of goods vehicies —
() If fitted with engines designed solely 10 use fuel which 15 subject 1
import duty under heading no. 27.10.221 of :he Cusiony Duticy
Order 1978 and using such fuel only, in the case of ngd motor
vehicles (including rigid motor vehicies Jeawing pole fype trlers)
based on the maximum pemnissible laden w2ight 112 cwis and ia ihe
: case of articulated vehicles, that is the drawing vehicles, based on
the “Kesb weight™ in cwis as stated hereunder
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(3

AMOUNT OF FEE AMOUNT OF FEE 3
Combined . Combtied
- oPLWw Per Per Per MPLW Per Per Per
or Kerb  Anmum % Month or Kerd Annum 3 Month
weghr Yeer or part Weght Yeer  or part
{ewts ) rh?m[ [cwis ) 1Icer§o’

121 359 330 - 3s 184 75) 377 ‘4
122 660 330 £ 1] 185 155 378 -3 -
123 662 331 36 186 156 38 3 .
124 66) 332 36 187 158 379 N
125 665 333 36 188 159 580 63
126 666 33 56 189 761 181 6
i27 668 334 190 262 181 (2
128 669 33s 194 764 182 64
129 6’1 336 192 765 383 62

130 672 136 192 it 183 61
i R 183 768 JRs 53
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AMOUNT OF FEE

Per Per Per
Annum »% Month
Year or pert
thereof
s s L3
848 424 7
849 418 n
851 426 Ti
852 426 71
854 427 7
8ss 428 n
857 429 7?
ass 429 1”2
860 430 ?
86! 433 w2
863 EEN N
Ngd i o
LYY 335 Tt
86" 132 T
369 333 Tt
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L3 a2 o
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879 Ey "3
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863 242 e
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Annum % Month
Year or part
thereof

b 3

942 471 79
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948 424 19
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AMOUNT OF FEE AMOUNT OF FEE

Combined Comdined

NPLV Per Per Per MPLW Per Per Per

gKgb Amom K Mowk orked Anmm B oFl

cwts) thereo, cwis. thereo,

4 s s gof (] s s tid
m 037 519 . 7 413 1,097 549 92
N4 1,038 519 87 414 1.098 549 92
378 1,040 520 87 415 1,100 550 92
376 » 04} s21 8? 416 1.101 551 92
m 143 s 87 417 i.103 $51 92
378 044 522 87 418 1.104 552 92
e 1.046 513 87 419 1.106 553 93 .
380 1,047 M [ § ] 420 1.107 554 93
38 1.049 528 [ §] 4z 1.109 555 9
382 1.050 528 ¢ ] L 1112 £56 91
383 1.052 526 88 2ls ik £ vs
k1 4 1,053 827 [ 1] L B 111 558 Yl
38s 1,055 528 88 e 1.116 h31 93
386 1,056 528 88 47 1,118 559 94
387 1,058 529 89 428 1.119 560 94
3ss 1,059 530 89 429 1.121 $61 94
389 1,061 31 89 430 3.112 61 94
390 1.062 531 89 RN 1.i24 $62 vs
9N 1,064 532 89 432 1128 <6} 94
392 1.065 533 89 433 1.12° 264 Y4
393 1.067  S)4 89 432 1.128 564 LX]
194 1,068 534 89 43¢ [ 63 93
395 1,070 53§ 90 434 1.i51 $66 9
396 1071 536 90 357 1133 67 9<
39 1.097 17 90 i 1 367 b
398 1,074 37 90 N A I3 BN
399 1.076 3¢ 9n 2l R ine e
400 1977 iy bl
491 1.097 L3y 9 P
4902 1,080 $4.) 9 v
403 1,082 41 91 W N 0
404 1.083 $42 91 i
405 1,085 s43 9] atte:

406 1,086 543 9i . .- --
407 1.088 544 91 for

408 1,089 545 91 s

409 1,091 546 91 [ X (U
410 1.092 544 91 e

41! 1.094 s -2 s

412 1,095 S4n 92 -

(i) (3) If not so fitted, 1n the case o agld Motor, motur vehicles (-
cuding rigid motor vehicles drawwng pole-type traders). bascd
on the maumum permissible jaden weight n cwis. as stated
hereunder. or

(b) If not so fitted, 1n the case of a=culated vehicles drawing sems.
trailers other than those authonscd and constructed for the
carriage of containers, based on Uic herb weight in cwts of
the drawing vehicles as stated hereunder; of

(c) If not so fitted, in the case of zruculated vehicles diawing semi-

trailers authansed and constructed for the carmiage of contaners,
based on the maximum pemussthle laden weight 1n cwts ol the
drawing vehicies as stated hereunder.
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AMOUNT OF FEE AMOUNT OF FEE

‘ned Combindd .
C:'-"l; w Per Per Per MPLW Per Per Per
or Annum % Month or Annum % Month
Kerd Yeer or Kerd Year or
Weight part Weg bt . part
fewts.) thereof {ewts) therco;
3 3 b 3 } }
1-10 270 13s n 64 1688 843 (Bl
il 300 iSO 25 65 1.707 854 (IR
12 334 167 28 66 1.725 861 ld-
i3 368 184 n 67 1.740 870 BN
14 402 201 14 [1] 1.755 878 13.
I5 432 26 6 69 1.7170 88} 1948
16 462 231 19 70 1872 891 139
17 495 4R 1? il 1798 897 130
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o 13 5 M 39 3 1R J1d K
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AMOUNT OF Ftt

Combined

MPLW Per Per
or Kerh  Annum £
Weight Year
{cwts) .
s 3
18 2318 1.°59
119 2329 i. 65
120 1340 1.170
121 2382 1.¢76
122 2.363 1.18°
123 1374 1185
124 2,385 .19}
125 1397 1.199
126 2408 1.204
127 2419 1210
128 2430 128
12 1442 [Sag
[ 24513 il
3] 2460 1.23u
'32 2472 1 23e
143 2481 1.242
134 2490 1.243
115 2502 1.251
136 1509 1.28§
137 1520 1 26C
138 2528 1.204
139 2538 1.268
140 2,547 1.273
141 1584 [ hrind
142 2565 1,283
143 24M 28"
144 29K 1,292
198 2592 L
14¢ 159¢ LIy
147 b XY L RS
i35 261> T
49 282t
13 AT -
138 2 had -
152 2653 [
153 2662 2
154 2674 P 5357
158 2,685 po3Ll
156 im R
157 s HESA
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159 2738 I 364
Let 138k i
161 bl O AN
162 2117178 3.4
X L RN
164 2802 y.eul
165 1817 + 409
166 1828 AR
H X 2.R10 <M
68 R L et
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170 2877 1 <38
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173 2918 1,459
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175 1940 D]
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179 2993 ) oant
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AMOUNT OF FEE AMOUNT OF FEE
Combined Comb¥ned
MPLW Per Per Per MPLW Per Per Per
or Keeb  Anmum ¥ Month or Kerh Anrnum 5 Montk
Weght Yesr  or port Weght Yesr  or pent
fewis ) rhereof fowts ) thereof
s 5 4 s b |
1992 I 307 43590 2295 1383
1.907 318 3o 4602 2300 g4
1913 319 309 4613 2307 388
1.920 320 3i0 4628 2314 386
1.926 321 311 189
1.932 322 312 387
1939 324 313 389
(945 325 314 K 390
1.950 325 31s | . 39
1.958 327 316 . . 392
1,964 528 N7 . . 3123
1.969 39 k1. . 36 39
1977 35C 319 . . 592
1.952 331 330 . 233 P4
332 321 . . is”
31 n . 399
34 323 . 398 40y
338 32. . A0 5
336 32¢ k J 492
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338 3127 . ' <l
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A Y

AMOUNT OF FEE AMOUNT OF £EE
- Combined Combined
MPLW Per Per Per MPLW Per Per Per
or Annun % Month or Annum % Month
Kerd Yesr or Kerd Yesr or
Weight pert Weght pert
fewis) thereof {ewts) thereof
3 s - 3 3 s s
370 2,689 449 410 5877 2939 490
n 2,695 450 41} S888 2944 49}
372 2,700 450 412 5.903 295 492
373 2,708 452 413 5914 2957 493
374 2714 453 414 5925 2,963 494
3178 2719 454 415 3940 2970  49c
376 2127 455 416 5.952 2976 496
n 2,722 4?6 447 5963 2982 497
378 2.738 437 418 5978 2989 499
179 2,745 458 419 5.989 2.995 500
380 275} 459 420 6,000 3.009 500
381 kil b 460 421 6015 5.008 502
382 2,763 46) 422 6027 3014 503
383 2,770 462 423 6038 131019 S0¢
184 2,775 463 424 6,053 3027 sos
385 2783 464 425 6,064 3032 506
386 2,789 46S - 426 6.07S 3.038 507
1 & 2794 466 427 6,090 3,045 508
388 2832 a6? 428 6.102 3.051 509
389 2,807 468 429 6,513 3057 s10
390 281 469 430 6.128 3.064 St
39 2,820 17 431 6,139 3,070 512
392 2,826 47) 432 6,150 3,078 513
393 2,832 472 43 6.165 3,083 514
394 2839 173 434 6.177 3.089 515
39¢ 2848 474 138 6.188 393 516
396 2 pes: 333 436 6,203 3.102 337
ns PR L] [ 437 €214 3197 18
33: bR L <7 3438 6228 T 1y
v MET H L0 ¢ oy e R
<. AT oL <t 6.2%: s 12 s
&l 2882 48 --- - T
40° b3 114 aK:
40: 2.89¢ 43 For
404 2.90: 4xe eich
408 29)? <8BS owt
40¢ 2,514 3¢ MPLW 1240 € &0 150
307 293 L :here-
408 292 488 after
409 2933 4R9 --- .- cmme aal

(i) Semundraniers and iiiets g rralers whych are to be dizwrr ONLY by
< WD Ve st Zals tees under (4) (1), based on 1the com-
bined maximun: senmusibic jaden weights of the aruculated vehicle
and the seau-traiics, v e combuned maximum permissible laden
weights of the deawing wriac 1na the pole-type trader. 1. cwis §s
s12:cd hereunder

AMOUNT 01 f 4 AMOUN] (1 T EF
Combmney Combined
MPLw Per Per Pes MPILw I'er Per Fer
or Annum % Monri or Annum % Monih

Kerd Yeer or Kerh Yeor or

Weghs pars Weighr pari
{ewrs thereay Irwig ; therco/

. s H £ < s

119 N 19 ¥} 1 LA M s

il 4% b . 14 $7 29 s

H 49 o < 1< neo o )

T
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. o R
- AMOUNT OF FEE \ AMOUNT OF FEE
Combined Combined
MPLW Per Per Per MPLW Per Per Per
or Kerb  Annum % Month  or Kerb  Annum % Month
Weght Yesr o; pert Weight Year &r pcnl
cw!(s., IREr"0, 'cwis. ereo.
{ / b | 5 s r oo / 5 b 3 4
18 210 105 18 8t 762 381 64
19 222 11l '9 83 765 k1 3) 64
20 23 119 .0 83 169 38 65
21 244 122 21 B 173 387 [ 31
22 2512 126 21 85 780 390 65
23 259 130 22 86 - 184 392 €6
24 267 134 23 87 788 394 (%
25 274 137 pa 88 792 396 66
26 282 141 24 89 795 98 67
27 285 i43 24 90 805 402 67
28 300 150 15 ba | 807 404 68
29 308 154 16 92 83 403 68
X 318 1§13 R} s 314 307 68
1 7 164 28 a3 Ri# 409 ©9
n 342 17} 19 9s 813 313 oY
33 157 179 kY k. §29 49 0
34 n 186 33 9 83) 417 3
3s 387 194 33 9s §37 <19 0
36 402 201 34 9 33¢ 420 0
37 $1] 207 s 10~ 845 322 7y
38 428 114 36 it} 8s2 12¢ i
39 44) 2 3? 12 st 428 mn
40 458 229 19 193 861 432 72
41 473 2337 Ju 102 867 41a 33
42 184 242 3! 13 8 338 33
43 499 250 L 0% 574 437 75
a4 510 253 82 167 878 R 4
48 532 261 12 ip 882 441 p
10 529 268 EN s RES 3 =4
:° s40 220 ar 1i-" 593 3 oS
3 548 2] < 1 §s” 3. N
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. AMOUNT OF FEE . AMOUNT OF FEE

Combined Combined

MPLW Per Per Per MPLW Per Per Per

or Kerb  Anrnum % Month  or Kerd Annum % Month
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cwts. thereo cwis. ereo

! / s s 5 fot / } 4 b 4 }
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AMOUNT OF FEE AMOUNT OF FEE
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MPLW Per Per Per MPLW Per Per Per
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(vi) Semi-trailers suthorised and constructed for the carmriage of containers
as stated hereunder:

AMOUNT OF FEE

Per Per Fer Month
Annum % Year or part thereor
S s S
90 .- 45 .. 750
For *ae purpose of this sub-item — .

(a) a motor vehicle constructed or adapted for use and used for the con-
veyance and no other load except articles used » connection With
the machine or contnvance shall, notwithstanding that the machine
or contrivance 15 built in as part thereof. be chargeable with fees on
the maximum pennissible laden weight of the vehidte.

(b) where 2 goods vehicle © licensed but 15 not an 2uthonsed vehicle
unéer Parnt V of the Ordinance of a vehicle ic which the exemptior
under paragraph (g) of subsection (2) of section 9% of the Ordinance
applies. the above fees snall be reduced in 'he fis¢ f 2 vehucle net
exceeding 40 cwis. i maximum permussible lader weight by 2 sum
of $S per month and i the case of a vehicle exceeding 40 cwis
maximum permussibie laden weigthi Dy @ surt o <oz monih

(c) for licences jesued under atems 11 (1) (bre:t anc s {11 b) tu) fo
penods of less than sin menths pus more T et 'm wath, cne 2es
shall be calcuiated 2 s multiple ol the 2a¢ = st colel 2

(d) in the case of 3 govds velucie ter which “i- oot Vient URCET 22l
graph (g) of subsectian C2) oF seupen N0 TS Bl IR
and the maximum permissible jaden wewi - 0 sk cxcecds 1d
cwis there shall be soded e ihe anove fov ..o Rigper meath

on par thereof

Prosne ’ . e Mo

i {n respect of wwvzhu carrnisves

] In respect of schoui boses -
(a) not exceeding 20 passen:
gers authonised  scatg
capacuty ...

SNRIY IO a5

(b) exceeding 0 passengcs:
put  not  excecding 30
passengers authorrsed seot
Ing capacity
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(7)

(c) exceeding “J passengers
authorised scating capacity

In respect of motor vehicles
whuch are —

(a) Land tractors (whether or
not authorised under Part
V of the Otdinance),

(b) Mubile machinery . and

(¢c) Road-making machircry.

st excmpted from  hicense
fee under rule 28 and which 1n
the case of vehicles falling witlun
(3} or (b) are designed and uscc
pnmaniy for work on lard and
arc used on a road only wher
nrczeeding 1o and from the e
of such work and when s0 uxd
paul nothing other ther iund
meerrenis and whilk o e
cave ot vehicles falling wetine: G
are used sulely for the canted.
ten or repay of roads

In sespect of goods sehili.-
sogytered in Singapure  Jnc
authensed lo operate in The
Cone 1 Mglava under 2l
eued ender Part V oaf e Qe
azace. o @ respect of geonis
velncles repstered w Singapoic
ste 19 ceiaten to whieh o metss
vehecle bicence under Part 1o
i Orginance 1s granted 161 s
(rssCr vf uperating 1 the State:
of M2lava

I respect of  public serviee
vehicles hcensed 10 Singdpure
ond cuthonsed 10 operatc 10 the

Per Annum  Pg ¥ Yeat Per Month

or Part
thereof
b ) b
105 5250 9
1 I.U tat LS

The rates TR TLU LRLTT

R . R

ne! grep it s T Ty Dute

Lo lable e te oo TR
Registiaf o1 vefi e in Snge
porrs af ferie oo TW

veiete e sl 0C Ll ot e

SCERL apny e T
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* Pet Annum  Per ¥ Yaar Pct Month
or Pant
thereof

States of Malaya under 2 hcehcc

issued under Part V of the Ordi-
nance —

Hire Cars, Self Drive Cars and
* Taxi Cabs

Other public service vehicles o0 30 s

A (9:) In tespect o excursion buses
Licensed in Thailand and authio
niscd to operate in West Malavsi
under a licence issucd under the
Commercial Veluces Licenang
Board Act 1987 nn i

o

(10)  Vehicles other than rnad rollers Doubie the rstes Jhargeable

- f 4
which are not fitted with pneu- under the leregaing rovi-
matic tyres. 1 sons of this item i respect

J O = achichs winehs o - itted

L} (LD)  Inoaespect of 3 iacten surhes e P P | N
tollowing beenee oo shatl be charged o mar oo T

() bonndd L S
1o duiy under Hesding N 27 1l R L

e
Customs Duties Order 975 cnd drrpy gt e
{a) not exceeding 2.000 ¢ ¢ S 10 l Pius S2 Ot
(h) eveeeding 2000 S gmresprl
(u) If not su fitted i passenger
. ;o nIensed
ta) aot exceeding 1500 . . CTKE e
(k) exceeding 1300 ¢ ot - ; e
Lol
. M3 .. .- '
exceeding 2 300 ¢ M e
(¢v) exceeding 2.500 ¢ v but not i melnen.e
excevding 1) oL At DA
. A1
(d) exceedmng 3.500 ¢ oo Pane

Voot b

-] Ordinan. -

!"' (114)  In respect ol a goads vehile and
4 bus the unladen weght o
which fexceeds 2.000 kg owped
by s dlivmg schouel for purpese,
of g driving inshiv. Lion
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Pes Month
of part
thereof
60.00

22.00

)
U
(=)

12. In respect of 2 MOTOR TRADE LICENCE:
Per Annum  Per % Year
(a) Foruse or all vehicley ... 700.00 350.00
(b) For use oriy on invalid 240.00 125.00
carriages, motor cycles
and pedestrian controlled FMWS 3 non~rcfundablc.fec of $20
hicl in respect of each pair of trade
vehicles plates issued with the licence.
13 In respect of a VISITOR'S
LICENCF -
PART II - SABAH
PRESCRIBED FEES
ltem No Descrip:sor of Fee

(2) On the REGISTRATION - : mator vehicle
other thar an inviig Carrage = motor bicvele.

Tiraale sioarn -

{h7On the REGISTRATION or ¢ trzder

On tie REGISTRATION of 2 matos vehicle which
15 2 molo: bicycle or 2 moio; trnicvep

On the REGISTRATION o 2n mvahd carriape

(Omurerd,
(Crniered)

Un the RE-RFGISTRATION -- 40T o whach
the s¢gsitation has beer sanceriel
On the TRANSFER of 4 motor vehasic

(i) other than an invalid €arnage. a motor bicycle
0r 2 motor tricycle

£31 3 motor bicycle ur 3 LT TR
(C) 2 mvaie carrrage

Idr e
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Annex 7

COUNTKY REPORT OF KOREA

EXPERT GROUP MEETING ON TYPE APPROVAL PROCEDURES
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by
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Director
Motor Vehlcle Emission Research Laboratory
National Institute of Environmental Research
Kyu—- Hong Ahn, Ph.D
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Korea Institute of Science and Technology
Ju - Sop Cho
Deputy General Manager
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Ssangyong Motor Company
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Presented
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Organized by

United Nations Industrial Development Organization (UNIDO)
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1. Introduction

The vehicle populaton in Korea has increased at arapid rate since the beginning
of the 1980's, reached to over S million in year 1992 from 0.5 million in 1980.
In addition, most of them (about 80%) are passenper cars and are cc_mécrimcd
in such large citics as Seoul.

Motor vehicles are one of the major sources of air pollution in Korea.

To solve these air pollution problems, the government strengthened vehicle emi-
ssion standards in 1987. To meet these new emission standards, many new models
of passenger cars using gasoline and LPG were required to install catalytic con- -
verters as an exhaust purification systems, and to use unleaded fuel stamng July
1987. From January 1988, this new emission standard was applied 16 all ew
passenger cars. Korea, thus became tie fourth counuy in the world to require
the mandatory use of low emission vehicles and unleaded gasoline.

The Ministry of Environment established a five year master plan for environmen-
tal improvement (1992 ~ 1996) in 1991 and revised the motor vehicle emission
standards in 1991 and in 1992 in accordance with this plan.

The following are the main contents of the revisions :

- increase of the number of low emission passenger cars and expansion of
recall program,

— lower emission standards,

-~ measures for reducing diesel vehicle smoke,

~ establishment of low pollution fuel,

- development of clean cars,

- study of a rﬁonclary penalty system

2. Analysis of traffic condition

2.1 Increasing number of vehicles

. Motor vehicle populauon .
The number of motor vehicies has mcrcascd sharply from the beginning

._'of the=423 zc Flgun: 1). Korea hasa vehicle population of more than
'Smxlhon ns of Dcc 1992 640% are cars, 25.7% are trucks nnd 10.1%
are buses.
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. Motor vchxclc gmwth ratc o -

The numbcr of the motor vchxclc populauon in Korea increased conunuou-
sly from 528,000 in 1980 to over 5 million in year 1992. The number of
automobiles was increased more than 2700 vehicle per day (annua! inc. rate
23.2%) in 1992. The motor vehicle growth rate for last decade was 30.4%
(annual inc. rate) for PC (my car only) and 232% for total vehicles. If
the current tendency is mainuained, the projected motor vehicle number in
2000 is up to 13 million.

2.2 Stuawus of roads

For last decade, the road constuction was very insufficient compared with
the sharp increasing number in vehicle population.

Sum of national expressway (1597km) and national highway (1212km) are only
23.6% out of total roads (58094km), and 90% of national highway are 2-lanc
roads. Accordingly, these roads are lack of a function as an arterial road.

National expressways newly cosntructed from 1981 to 1991 are only 352km
and total length causing a bottiencck reach to 1320km. Especially, the traffic
congestions ofthe Kyumg=- Expressway (Scoul - Incheon) and the Kyung
- Soo (Seoul = Soowon) are serious. If this trend of road wraffic congestion
is mainta‘ned, it is expected that total lcngth causing a boulencck reach to ' e
4020km (namonal cxpu:ssway lIBOkm nauona! h:ghway 2890km) in 1996.

”

-

e e g Eamparcd the motonzanon andthe road dcnsuy ‘with those of dcvclopcd count—: -t =t
ries, we can sec that’ m/vehicle and m/person are very low and serious.
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To solve the maffic congestion owing to the lack of roads, especially in Seoul,
expansion of the subway network is underway as shown in 2.3.2.

2.3 Traffic conditions of large cities in Korea \

2.3.1 Status

The number of vehicles of large citics has increased rapidly compared with
thosc of nation wide. In case of Seoul, the transportation share of city buses
is 39%, which is higher than that of other foreign cities such as Tokyo (6%),
New York (14%) and London (9%). On the other hand, the transportation
share of subway is 25%, which is lower than that of other foreign citicsasuch
as Tokyo (76%), New York (72%) and London (74%) (sec Table 1).

(Table 1) Transportation share by mode in major cites

Trnspomiary | Seoul Tokyo | New York [ London
Bus 39% 6% 14% 99,
Subway 19% 76% 2% 149,

One of the main cause of traffic congestion in large cities is the high average
daily driving distance. The average daily driving distance of a passenger car
is 62.4km which is higher than that of Japan (24.1 km) and that of US.A
(45.2 km) (scc Table 2 and Figure 2).

(Table 2) Average daily driving distance

(Unit : km)

Countryy Austmia | Denmark | W.Gemany Japan Holland
T (81) (81) (81) (85) (82)
Average Daily | 130.1 382 - 326 240 |, 332
Driving Distance |- ~ ~ | -7 - | ’ :
Norway - -::at -Spain- | “U.K_.x:|".U.S.A- .. | Sweden Korea
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Vehicle Kllomater Traveled (Mwons)

T e YT LE R

Vebhicle Kilometer Traveled (amens)

% 2000
Yeor Yeor

Figure 2. Increasing wend of vehicle kilometer traveled

Esﬁ:cially. thc high conwnnuon of vehicles in large cities causes the average
.wvehicle speed drop (see Table 3), so does energy incfficiency and mm‘cxhau-
st emission.

<Table 3> Average vehicle speed in Seoul

Year ‘83 ‘85 ‘89 92
Average vehicle
speed KPH 31 319 229 20

232

o /‘u',;".":'..' *
i \'.’y’:j.\:dyw.,'\"\ RTIINET]

Expansion of the subway nctwork

A distinguished featwre of Korea's transportation system is its high
dependence on buses. In Seoul, buses transport accounts for almost
39% of total passenger transportation, which cause temendous conges-
tion and air pollution.

The most effective way to tackle these problems would be the large
scale expansion of the subway network. In order 1o alleviate the ever-
worsening traffic and vehicle emission problem, the second phase of
the subway construction project will be complctcd by 1996 .and the
third phase by 1999. - ——

Upon completion of the third project, the Seoul subway ‘sysiem will. be
widely used by-means of public .ransporation carrying 23 million .pa-
ssengers per day and handling 75% of the .1otal maffic population. At

T presem 'ﬂz-&:.aux-:mway systcm tardlss 19% of the tom tnnspar '

tation, carrying 4.63 million pass.c;ng_et-s—a E-ay— (sec Table 4) -
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<Table 4> Trends of the shares of transportation model split in Seoul

(%)

Mode of Transporiation 1983 1990 1996 1999
Buses 64.3 433 ° 262 - 100
Subways 100 188 50.0 750
(Total length, km) (71.8) (118) @278) (400)
Taxics 170 12.8 50 40

Cars & others 8.7 25.1 18.8 11.0

3. Emission conool of new wehicles

3.1

32

General

A comprehensive and effective control system has been set up in Korea in

order 10 check that motor vehicles comply with roadworthiness standards being

in force. The conwol procedure consists of two, separately conducted parts :

a) control with regard 0 safety and performance camied out by the Ministry
of Transportation (MOT),

b) environment — related control camied out by the Ministry of Environment
(MOE).

The environment — related control indudes the following items :

- poilutant emissions,

- noise.

New and in- use vehicle emission control system is shown in Figure 3.

Emission standards

Since the establishment of Environment Administration of Korea in 1980, emi-
ssion standards for new vehicle were amended several times. Especially, the
strict control over exhaust emission has been implemented 10 gasoline and
LPG - powered vehicles (neww model only) similarly to US.A and Japan from
July 1, 1987, and extended to all gasoline and LPG - powered vehicles (new
and existing model) since Jan. 1988.
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e+~ MOT : Ministry of Transporarion C e ———

Figure 3. New and in—usc vehicle emission conmol system

<4— Design )
4— Certification
<4— Production .
*G—Wan:uuy—[:Rw.n
Pcrformance
<€— In-usc vehicle emission control —&
| l { |
I 1 1 1 ..
-3 2 -1 0 2 3 4 5 Ourof-sgrvice
Vehicle operation. period (year)
L> Cerificaton test
L' [Pctiodical inspection by manufacwurer
Conformity of production under the
supervision of MOE
Recall program -—>|
Lv Periodical inspection by KATRI under MOT->|
and roadside inspection
* Test agencics

« Cenification test : NTER and/or car manufacturer under the supervi-
sion of NIER
- Periodical inspection : Car manufacturer (EM and noisc only)
« COP : Car manufacturer under the supervision of MOE
« Recall program : NIER
— «—Pericdical-imRction : KATRI
- Roadside inspection : Regional environment offices, city and the pro-
vincial authorities o
MOE : Minisay of Environment '
NIER : Natonal Institute of Environmental Research

KATRI : Korea Automobile Testing & Rescarch Institute
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As this strict standard, emission controllers, 3 - way culalytic converter and
EGR cic. are equipped to passenger car and 90% of emissions compared with
conventional passenger car are reduced. Unleaded gasoline has been used in
all new gasoline — powered vehicles.

As it is shown in Tablc S, 10— mode test ﬁtooedum were adopted for
passenger cars and light—duty trucks from 1980 to June 1987, and CVS
—75 test procedures from July 1987, which are similarto those of FTP - 75
test proce-dures in US. With the adoption of CVS - 75 test procedures, eva-
porative emi-ssion control was initiated.

Recent amendments (called the Air Quality Control Law) to the Environment
Conservation Act call foc gradually more stringent standards for diesel vehicles

(scc Table 6) according to which Korea will be able to meet U.S 1996 stand-
ards by the year 2000.

<Table 5> Emission standards for new gasoline and LPG wehicle

HC
Type of Modcl Test
Vehicle Year Procedurs CO [ NOx | Exh- | Evaporative
: aust (g/icst)
Small Sizc 1987.7.1 | CVS-75 (g/hkm) 80 15 21 40
Car D 2000.1.1 | CVS-75 (gkm) 211 | 062 | 025 20
Passenger Car | 1980.1.1 | 10— Mode (g/km) 26.0 30 38 -
1984.7.1 | 10~ Modc (g/km) 180 | 25 28 -
1987.7.1 | CVS- 75(g/km) 211 | 062 | 025 | 20
2000.1.1 | CVS- 75(g/km) 211 | 025 | 016 20
Light — Duty 1987.7.1 { CVS - 75(gkm) 621 | 143 | 050 20
Truck 2000.1.1 | CVS-75(gxm)@ | 211 | 062 | 025 20
(GVW < 3i10n) CVS-~-75(gkm)@® | 621 | 143 | 05 20
Heavy- Duty | 1980.1.1 | 6— Modc (ppm) 16% | 2200| 520 -
Vchicie 1987.7.1 | Transient 1ss | 107 ] 13 40
(GVW >3wn) (g/b.hp-hr)
e e — . LFOM21 | G-13Mode 335 | 114 | 13 -
(g/KWH)
2000.1.1 | G- 13 Mode 335 | 55 1.3 -
(/KWH)

® Less than 800cc of engine displaccment

@ LDTswhich—ere gross vehicle weight of 2.0 toa—or less and are -~ —

constructed primariiy for the carriage of persons

@ Light duty tuck except @
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Diesel emission standards for new vehicle are different from those of the gaso-
linc car. Especially the diescl emission standardis very imponant for air pol-
lution preventionin Korea, because Korea has more diesel vehicles in percen-
tage than any other developed countrics. However, diesel passenger cars should
meet the same standards as those of cumrent gasoline passenger cars from

1993.

\

The contribution rate of air pollutanis by the diesel vehicles is higher than
that of other types of vehicles. Buses and trucks using diesel fucl are mainly
responsible for NOx, SOx and particulate.

Upoa this reason, the Ministry of Environment strengthened emission stan-
dards of diesel vehicles. Recent amendments, the Air Quality Control Law,
established a new timetable which required, for example, the after .reatment
devices for smoke 1o be equipped to the city bus by the year 2000.

The followings are the main coments of amendments in 1991,

a) Substantal reducton in NOx :

(1) the reductionn of emission limits for NOx from dicscl-powered vehi-
cles by 6110 65 percent from current levels by providing three-phase
target values,

(2) the unification of standards for both direct and indirect injection type
diesel — powered motor vehicles,

(3) the reduction of future diesel vehicles NOx emission targets to the same
levels as for gasoline — fucled motor vehicles.

b) Inooduction of particulate mauer standards :

(1) the introduction of particulate matter standards from diesel vehicles 10
reduce curreat levels by 50 to 89 percent by providing two — phase
target values,

(2) the reduction of diesel smoke emission levels by half from curmrent
levels by providing two — phasc target values.

c) Revision of exhaust emission mecasurement methods :

(1) 6-Mode = CVS-75Mode (PC : from 1993, LDTs : from 1996)
Emission standards for diescl passenger cars and light duty trucks are
changed the cumrent concentration standard to the weight standard (g/
km) in accordance with the change in measurement method from the
current Japanese Diesel 6 Mode to the CVS =75 Mode.
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(2) 6-Mode — ECE - 13 Mode

The emissior. standards for heavy duty vehicles were revised 1o regu-
late emission weight (g/KWH) with ECE — 13 Mode test as opposed
to the cumrent standards which indicate levels of concentration for

various cmissions. .

In the developing countries visible smoke is one of serious p}oblcrhs
in gereral. Accordingly ECE - 13 Mode can be considered more effi-
cient than Japan Diesel -~ 13 Mode in order to control visible smoke

and particulate simutancously.

< Table 6> Emission standards for new diesel vehicles

Type of Modd Test : Parti- |- Smoke
Vehice | Year | Procedure | 0| NOX | HC | oy (9.14
Passcnger | 1980.1.1 | Foll Load - - - - 0%
Car 1984.7.1 | 6Mode (ppm) 980 | 1000/590® | 6M - 0%
1988.1.1 | 6Modc (ppm) 9% 850450 O 6% - 0%
1993.1.1 } CVS-T75 (ghm) 21 062 025 0.12 -
1996.1.1 | CVS-175 (g/m) 211 062 025 0.08 -
2000.1.1 | CVS-75 (ghm) 211 0.62 025 0.05 -
Light 1980.1.1 | Full Load - - - - 50%
duty 1984.7.1 { 6Mode (ppm) 9% 1000/590 6% - 0%
Truck 1988.1.1 | 6Mode (pp™) 90 8501450 (Y, 1) - 0%
(GVWS 1993.1.1 | 6Modc (ppm) 9% 750350 L) - 4“0%
3ion) 1996.1.1 | CVS-75 (g/xm) 621 143 0.5 031 -
0.16)
2000.1.1 CVS -175 (gfkm) 21 0.7s 02s 0.1 -
CVS -5 (g/km) 6.21 1.06 0.5 0.16 -
(o)
Heavy 1980.1.1 | Full Lood - - - - 0%
Duty 1984.7.1 | 6Mode (ppm) ) 1000/590 60 - 0%
Vehicle 1988.1.1 | 6Mode (ppm) 980 8504450 60 - 0%
Gvw> 1993.1.1 | 6Mode (ppm) 9% 750350 6N - 40%
3ton) 1996.1.1 | D-13Mode 49 110 12 09 40%
(/KWH)
2000.1.1 | D-13Modec 49 60 12 025 | 25%
(&/KWH) (0.10)
Note : (D Direct Injection/Indirect Injection
@ LDTs which have gress vehicle weight of 2.0 tor: or less and are
constructed primarily for the camage of persons
® Light duty truck except @ —
@ () City Bus
(® Smoke is measured according to 3~ Mode \

The emission standards for motor cycle are shown in Table 7.

= ra———s - Therozadards which had-been relieved of-itsaaine =xcept that

relating to noise, were prepared for HC and CO begining Aug.
1991, and for stmick requirements in 1993 and 1996.
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<Table 7> Emission standards for motor cvcle

Enginc Engine Model CcO HC Test
Displacement - Type Year (%) (%) Procedure
displacement 2 smoke 1991.8.1 5.5 1.10 Idling
125¢c 1993.1.1 45 | L0 -

1996.1.1 40 0.7C
4swoke [ 1991.8.1 5.5 045
1993.1.1 4.5 0.45
1996.1.1 490 0.40
125cc <displ~ |- 2 stroke 1991.8.1 5.5 1.10
acement 500cc 1993.1.1 45 0.78
1996.1.1 36 045 :
4smoke | 199181 | 55 | 045 T
1993.1.1 . 45 045
1996.1.1 36 0.25
displacement > 2 sooke 1991.8.1 5.5 1.10
500cc 1993.1.1 45 045
1996.1.1 3.0 0.30
4 stroke 1991 8.1 5.5 0.45
1993.1.1 0.12 25
1996.1.1 2.5 0.12

3.3 Control measures

3.3.1 Cenification

Every motor vehicle subject to cenification should be covered by a centi-
ficate of conformity stating that emission requircments provided for in the
standards are complied with. The cenificate is issued by MOE for engine
family — vehicle configuration combination. Actual emission tests are conduc-
ted by National Institutc of Environmental Research (NIER). Cenification
system and certification flow chart are shown in Table 8 ind9mspc(ivcly.
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In order 10 determine whether vehicles manufactured by the manuf&xumr.
who has obtained the centificate, conform 10 the emission siandards in re-
spect tc which the ecriifiaatiorwas cenduced, JMOE:is empowered to con-
duct surveillance tests on samples of vehicles randomly druwn from the
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< Table 8 > Certification Systems of Korea, Japan, U.S. and Europe - ' ’

¢ !
' | :
Comparison of Certification Systems . o
PRE - PRODUCTION | ' :
— ASSEMBLY - LINE "IN - USE
TESTING CERTIFICATEEE .

KOREA Official Laboratory Issued by Govemment | + TPl Periodic lnspection (MOT) and
and/or Manufacturer » COP (at the start of produc- | Maintenance (MOE) and Recall :
tion and on occasion) Program by Govemement and :

+ Periodic inspection by Road - Size Inspaction :

- manufacturer (monthly) b
JAPAN Official Laboratory Issued by Govemment | Sampling Emission Testing Periodic Inspection and Main- 3
by Manufacturer tenance by Government or
Authorized Service Shop ‘
USA Official Laboratory Issued by Government | Selective Audit Testing under Emission Testing of Privately 49
and/or Manufacturer the order of Government Owned Vehicle by Government

EEC/ECE Official Laboratory Issued by Government : ‘

AUSTRALIA Manufacturer Issued by Government | Test Facility Inspection (TFI) Emission Testing of New Vehi- |
Conformity of Production (COP)| cle by Some State Government -
EFTA Manufacturer and/or | Issued by Government Emission Testing of Stabilized
SWEDEN & Official Laboratory Vehicle by Government
SWITZERLAND) :

CANADA Manufacturer Self Centificate Emission. Testing of stabilized

: Vehicle by Government :
" . ' 14 - -




<Table 9> Flow Chart of Homologation (Exhaust Emission & Noise) IN KOREA

S Kind of .
Authorities in Charge 1o o10,. Homologation for each type Motor vehicle inspection after homologation
(Jurisdiction item) ion vehicl
i
Minisery of Environment . ' ;:m:‘
- gaued
Acceplance and decision applicant %
of homologatiun Amp;lnu Designui Reccion of ln\::‘m‘:’ of " . )
- \ H b . -] stignalion eceipt o oliixy 83
P":l ‘ixq:;:t:o:‘)y Domaitic| | spplicaion of homologuiors-+~ Produc: !
poliution influen Vebicles | |for domenic] §ien venicle lest reaulis tion f— .
vehicle
Examination of documents "
, .
Designation of test
L vehicle
lnitial Completion | | Occasion
inspection a o periodic inspection for
ivual mass intpection "‘";m
Nationa! Institute of i (;m:: :‘:;:::d {Annually
i formed
Environmenial Research Order Recceipt of by M.OE) applicant :; MOE
. of homologation ;
" Acceplance and decision homologalon ten resully !
ol homologstion for test {Applicant)
imponed vehicle.
(Pre = Examination by
polution influence) , , i
Acosplance tssuance of Lot :
Examination of documents | Lmported of Designailon condidonal Notice of .
Vehicles application of  |efcenificais tof+ homologation le N
Designation of test vehicle {or {mpo test vehicls pass customy iest results mpons 1
vehicly { '
Homologation test ! ;
determine conformity of l
¢ach lype with respect W ’
Emission & Noise Regula:
tions (lncluding domestic
- vehicles)
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manufacturer's line. 1-2 samples are usually drawnevery year for each en-
ginc family. A sample is composed of 3~3 vehicles. If a sample fails the
tests, the certificate of conformity may be suspended or revoked.

Methods to determine the same “enginc family”, to clarify emission cont-
rol system, and to classify the same “evaporative emission family™ are si-
milar to those of US.A which are described well in Annex 3 of “Guide-
lines for New Motor Vehicle Emission Control in the Asia — Pacific Region.”

The aforementioned exhaust and evaporative emission standards apply to
the emissions of vehicles for their useful life. The term “useful life” means
onc of the following values shown in Table 10 whichever first occurs :

< Table 10> Waranty period of automotive emission control sysiem (U'sef'ul.l,ifc)

Model Year| Feb. 2,91~ | Jan. 1,93~ | AfterJan. |,
Fuel of Vohi Dec. 31,92 Dec.31,95 | '96
Gasoline Passenger Car 5 years or 5 years or 5 years or
80,000km 80,000km 80,000km
Light— Duty 10,000km 20,000km | 20,000km
Truck
Gas Passenger Car 80.000km 100,000km 120,000km
Light— Duty 10,000km 20,000km 40,000km
Truck
Diesel Passenger Car - 5 years or 5 years or
80,000km 80,000km
Light— Duty - 40,000km
Truck

The emission values to be compared with the standards are the official emi-
ssion results for each emission —data vchicle adjusted by applying the app-

- = —~yop:tac deterioration factors. For light duty vehicles the deterioration fac-

tors are determined on the basis of durability - data vehicle tests :

\}

a) for exhaust emissions - deterioration factors are equal to emissions in-

terpolated to 50000 miles divided by emissions interpolated to 4000

" ‘miles; the emission — data vehicle -Tesults are mulaplied by the: respec-

tive facotrs,
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b) for evaporative emissions — detenoration factor is equal 10 emission level
at 50,000 miles minus emission level at 4000 miles ; the factor is added
10 the emission —data vehicle results.

According to the Circular Notice No. 92-28 (revision 5/13/92) of the
Korcan Ministry of Environment, the durability run could be exempied for
the vchicles that the projected sales are less than 10,000 yearly, then the
assigned deterioration factors have o apply to those vehicles tested acc.
to the FTP—- 75 test procedure.

The assigned deterioration factors (DF's) valid in such counmies of which

certificates are accepted by the Korean MOE (ic. Austia, Germany, Swe- -
den, Switzerland) are as shown in the Table 11 below.

<Table 11> Assigned DF's for Diesel powered vehicles

DF's
Country

HC Co NOx PM
Austria 1.0 1.1 1.0 12
Finland 1.0 1.1 1.0 12
Germany 1.0 1.1 1.0 1.2
Norway 1.0 1.1 1.0 12
Sweden 1.0 1.1 1.0 1.2
Swirzerland 1.0 1.1 1.0 12
Korea @ 1.2 12 1.2 1.2

Q@ Valid for sales volume less than 10,000 units per veil model
and per year. ’

The DFs for Dicscl powered vehicles in the Korean exhaust emission
regulation as revised with Circular Notice No. 92~ 28 are unrealistically
high for the emission conwo! system of Diesel vehicles and are therefore
disadvantageous o accept as an option to the manufacturer.

Also for Gasoline powered vehicles the option 10 use “assigned DF's insiead
of performinga 80,000 km durability run exists in the Korean exhaust emi-
ssion regulation. Since this regulation accepts the use of ‘foreign .certifi-
cates, the assigned DF's valid in those countries (i.c. vAustria. Germany,
Sweden, Switzerland) as shown in Table 12, should also be accepted and
" impiemented into the Korean exnaust emission regulation.
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<Table 12> Assigned DFs for gasolinc powered vehicles

DFs .

Country

HC CO NOx
Austria 1.3 1.2 1.1
Finland 1.3 1.2 1.1
Gemany 13 1.2 1.1
Norway 1.3 1.2 1.1
Sweden 1.3 1.2 1.1
Switzeriand 1.3 1.2 1.1
Koea®d -} 13 1.3 12

Taking for above mentioned into consideration and with regard to the inter-

per year

national harmonization, it is requested :

a)

b)

Any motor vehicle/engine covered by a cenificate of conformity should be
marked with a legible labe! containing, among others, the following infor-

1o accept for diesel powered vehicles as well as for gasoline powered
vehicles the same assigned deterioration factors for gascous emissions
(HC, CO, NOx) like applicable in Austria, Germany, Finland, Norway,
Sweden and Switzerland and to implement these deterioration factors
also into the Korean exhaust emission regulation,

to implement for pariculate emissions an assigned deterioration factor
of 1.0, that the deterioration factor of the particulate matters is below

1.0.

mation :

-

name or trade mark of manufacturer,

certificate No.

engine family identificauon,

engine tune — up specifications,

engine specifications
fuel economy (km/ 1)

statement "This vehicle (engine) conforms to ROK MOE regulation
applicable to 19.., Model Year <o=".
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Most of the actual conduct of the cemification process is usually done by

-the manufacturer. The approvil authonity monitors the process and mies to

maximize the confidence level in the data and information which are the
basis for issuance of a cenificate of conformity. MOE may require that
test vehicles be submitted to MOE, without charge, for purposes of conduct-
ing emission tests. Such tests may be conducted at the manufacwrer's

facility.

Sclective enfarcement audits (SEA or COP)

- The conformity of production of vehicles covered by a certificate of confor-

mity may be checked by MOEin the begining of production and on oca-
sion. The verificarion process is called Selective Enforcement Auditing

(SEA). The testing is required by means of SEA test order addressed to

the manufacturer in which, among others, the vehicle/engine configuration
to be selected for SEA is specified. In principle, tests are conducted by
the manufacturer under MOE supervision. However, MOE ‘'is empowered
to conduct tests on its own.

SEA tests are carried out in accordance with the procedure used in the
process of certificaton for emission — data vehicles i.c. no durability tests
are conducted. The final SEA test results are determined by multplying
the values obtained on test vehicles by the appropriate deterioration faciors
derived from the cenification process.

The vehicles cbmprising the test sample are tested until a pass decision or
a fail decision is reached. The pass or fail decisions are taken on the basis
of the cumulative number of failed vehicles. The criteria depends on the
annual sales. An example of sampling plan is given in Table 13.

A failed vehicle is defined as onc whose final test results exceed the
emission standard for at least one pollutant. A pass decision is reached

when the cumulative number of failed vehicles for each pollutant is less.

or equal to "pass number” (sce Table 13). A fail decision is reached when
the cumulative number of failed vehicles for one pollutant is greater than
or cqual to “fail number”. ' '
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<Table 13> Sampling plan for SEA of light duty vehicles
(EX. : annual sales of 50~99)

* Stage Pass No. | Fail No. Stage Pass No. | Fail No.
1 ey ) 16 6 1
2 N ) 17 7 12
3 n (73] 18 7 12
4 0 7)) 19 8 i3
5 0 @ 20 8 13
6 1 6 21 9 14
7 1 7 22 10 14
8 2 1 23 10 15
9 2 8 24 11 15
10 3 8 25 11 16
11 3 9 26 12 16 -
12 4 9 27 12 17T
13 5 10 28 13 17
14 5 10 29 14 17
15 6 11 30 16 17

(1) Test sample passing not permitted at this stage
(2) Test sample failure not permitted at this stage

3.33

The centificate of conformity may be suspended for a vehicle/engine con-
figuration which does not pass SEA. Once it has been suspended, the ma-
nufacturer must take, among others, the following steps for the failed con-

figuration :

- to remedy the non — conformity,
~ to demonstrate that the configuration conforms to the standard by retest-

ing vehicles.
Recall program

The aforementioned emission standards for cars and light duty vehicles
apply to the emissions of vehicles for their useful life which is set to
80,000 km or 5 years. In order 0 guarantee requircd performance for the
useful life the recall programmes were introduced in 1990. The following
procedure is used for this purpose : '

- a sample for the recall rests.consists of 5 vehicles of the same engine

family,
o,
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— wehicles are randomly selecied from the register file,

— wehicle owners are requested by mail to submit their vehicles for test-
ing,

— technical condition of sclected and submitied vehicles i1s checked,

— emission tests are usually conducted at NIER facilities and arithmetical
average is taken as the test results, .

— if the sample fails the tests, the vehicle manufacturer may request a
repedtion of recall tests,

= if the sample fails the tests, components affecting emissions 10 be re-
placed/repaired are listed in the test repor,

— MOE decides whether and which components should be replaced in
the in—use vehicles.

Inspection and maintenance program for in—use vehicles
To conmrol exhaust emissions for in—use vehicles, permissible emission
standards, set as they are shown in Table 14, arc applied through perio-
dic and roadside inspections.

As they are shown in Table 15, safety performance and exhaust emission
for in—usc motor vehicle are tested once in every 6 month 10 2 years
depending on the types and ages of motor vehicles in periodic inspection.

In addition to periodic inspection, 10 make sure of the post inspection and
maintenances, random roadside inspection are camried out by inspection
teams organized between city or provincial administrative and prosecuting
authoritics. In inspection, vehicles that exceed the standards are subject to
maintenance order with accusation. The driver of the accused vehicle is
fined to. the maximum of W500,000 for it In case of a company owned
vehicle, the owner of the vehicle are fined 1o the maxi-mum of W500,000
for it Penalty provision of roadside inspection pro-gram is shown in Table
16.

In addition to these inspections,~drivers -and - methanics are fully informed
of the effects of exhaust emissions to air pollution and adverse effects of
air poliution 10 human health and they are advised 10 maké through jobs
of the inspection and maintenance of vehicles.
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<Table 14> Emission standards for in— use vehicles

Pollutants
) (0] HC Smoke Remark
Type of Vehidle - .
Gasoline |1979-19846 | 45% - - )
and LPG
Cars 1984719877 | 45% 1200 ppm -
As of July 45% 1200 ppm - Old modcl car
1987. Small size car,
-1 LDTs and HDVs)
12% 220 ppm - New modcl gaso-
iccr
12% 400ppm | - New modc] LPG
o
Dicsel 1979 - 1990 - - 50%
Cars
AS of Jan. 1991} - - 40%

® Test Mcthod : CO/HC : ldling (NDIR)
Smoke : Free Acceleration (opacity)

<Table 15> Types of motor vehicle subjected to inspection and the interval

of inspection
e Inspection
CQlassification Intervals
Private Passenger Aged less than 10 years 2 years
3 Cars and Trailers Aged more than 10 Years 1 Year
. Passenger Cars for Business Use 1 Year
A
Light Duty Trucks Aged less than 15 years | year
Aged more than 10 Years 6 months
¢ ceeme.  ol..-Cther Motor : -- Aged less than. 10 years | year
Vehicles Aged more than 10 Years 6 months
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<Table 16> Penalty provision of roadside inspection program

Mod! | Kind of | Modd | Swond Panaliy Provision
Mamt- Suspension of
Year Fadd Year ands g Opcration | P
All Diescl Al 40% 1% 60-10% : iday 41%
Modcl Fuel Vehicies 70-80% : 2days
Min. 80% : Sdays
87 Modc! | Gasolie | AD 45% [H6% 91%
ycar or ad LPG | Vehicies
0 ] Excess % of
siandards
88 Model | Gasoline | Passen- |12% 13% 45%
year of and LPG { ger Cars - 400~500% : .
New 2days -
Others  |as® 6% . |9a%
- min. 500% :
%7 Model | Gasoline | All 1200ppm | 1201 ppm Idays 4800ppm
yer or and LPG | Vehxies -
Oud
88 Mode! | Gasoline | Passen- | 220ppm [22)1ppm 881ippm
ycar or ger Cars
New
LPG Passen- | 400ppm [401ppm 1601 ppm
ger Cars
Gasolnc | Others | 1200ppm [1201ppm 4801ppm
and LPG

Fuel quality contol

The normal performance of automobiles relies heavily on the quality of
fuel, and so does the exhaust of automotive emission. New standards for
aromatic compounds, benzene and oxygen in gasoline have been establi-
shed (sec Table 17). Those for lead will not be contained in gasoline from
1993 ; and those for phoshphorous that the catalytic function of catalytic
converter equiped passenger cais are affecied have also been introduced.

For diesel fuel, 10% of residual carbon and suiphur are regulated. The
sulphur content, which directly relates 10 the emissions of panticulate and
sulphar oxide, will be reduced 1o the present level of 0.4% to 0.2% in
1993, and 10 maximum ().1% in 1996.
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<Table 17> Standards for automotive fuel and additves

Model Year Feb. 2, 91 Jan. 1,93 Jan. i,96
Foel em Dec.31,92 | Dec.31,95
Aromatic Com- - Max. 55 Max. 50
‘pound (Vol. %) .
g“:‘* Benzene (Vol. %) - Max. 6 Max. 5
Lead (g/licer) Max. 0.013 Max. 0.013 Max. 0.013
Phosphorous Max. 0.0013 | Max.0.0013 | Max 0.0013
(gNizer)
Oxygn - Min. 0.5 Min, [0
(Weight %)
10% Residual Max. 020 Max. 0.15 Max. 0.15
Diesel Carbon (%)
Sulphur Max. 0.4 Max. 0.2 Max. 0.1
(Weight %)

3.3.6 Other contuol measures

2) Increase of the number of low emission passenger cars, expansion of recall
program and lower emission standards are already explained in 3.2 and 3.33.

b) Measures for reducing diesel smoke

(1) Fuel switch— over for light duty dicse! vehicles
The big difference of il price between gasoline and diesel makes con-
sumers prefer the diese! vehicles to the gasoline ones, and the small
buses and trucks are mostly designed to use dicsel fuel. To overcome
this, the Ministry of Environment is trying to switch over diesel to

gasoline or LPG.

(2) Increasing horscpower of city bus
" The excessive smoke from the dicsel buses are partly caused by the

overloading for the underpowered engines.

A}

The city buses are mostly equipped with engines of about 180 to 185
horse power, and carry about 150 to 200 passengers (nominal capacity
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: 80 w0 85 passctigcer) during rush—hours. Accordingly. the buses
usually run scriously short of the required power, gencrating smoke and
becoming wom —out carlier than they are designed for, which lead to
the some vecious Cycle. ’

Therefore, the enginc of city buses and scating — only buses increased
their power from 185 HP to 230 HP w solve the probiem encountered
wndxthcundcrpomedmgm

G)Rmrdxmbfordimlpaxiiaﬂmmml

The uncontroled diese! engincs emit approximarely 30 to 70 times more

anlyticcﬁnvum

Inaddiﬁem%%ofpulvchiclcsmdimlvehidemdthemokcmi-
ssion rate-caused by diesel vehicle is very high in Korca. So we are ga-
thering the knowledge reducting the smoke from dicsel vehicle.

Emission conmrol sechnology of diesel vehicles has not been fully deve-
lopedeveumdevclpedcounmesunhkcthaofgzsohmvchxck.mm-
nology:sstillmamdnmnmymgcml(m

Since gasoline vehicles equipped with the threec — way catalytic converier
have been produced in Korea, gaseous pollutant emission from gasoline
vehicles such as carbon monoxide, hydrocarbon, and nitrous oxides have
been greally decrcased. Whereas particulaie and nitrous oxides, however,
have been increasing every year probably due to emission from the diesel

Engine makers have much efforts to modify an engine 0 reduce the emi-
ssion of diese! particulate. The usc of altenative fuel such as methanol,
3G, CNG ctc. as well as the various kind of post — treatment sysiem was
widely swdied by many investigators. Treamment system is a very effec-
tive measures and large scale fleet tests using this system have been con-
ductedin U.S and Europe. Ceramic monolith filter of the wall flow — type
have been widely used in the aficrreatment sysiem beacuse of its low flow

--—---pagigiance and high trapping efficiency. - —_ -
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The already known regencration techniques can be divided into two major
catcgories : techniques 2iming at raising exhaust temperature by means of
bumer, electric heater etc. and techniques aiming at reducing the activation
cnugyoflhem trap oxidation process by means of caulystxmpregna-

ofthcmporfucladdmvcscac. Then-apsystanofanewrcgcm
ration technique, was used with dicsel exhaust gas throuling w increase
exhaust temperature. Organometailic compound of cerium was also used
as a fuel additive in order to maintain safe and reliable regeneration at
relatively low temperature. i

Motor Vehicle Emission Rescarch Lab. is condocting a trap retrofit demon-
stration project with the Ministry of Science and Technology. The trap
system consists of a ceramic wall flow filter with regencration by ficans
of exhaust throuling and focl additive. The system was successfully tested
on an engine dynamometer and installed on a City Bus.

Development of clean cars

Clean cars are now under intensive sundyworldvyidc and these include
clectric car, hydrogen car, solar car, etc. It is hard to classify the alcohol

car in the same cawegory, although it is probably a lower emission car

than petroleum — used cars.

Research on electric carin Korza has been started CNG and alcchol engines
are under development and lean —bum engine is also under deve-lopment.

3.4 Test pmceduxes

Test methods for each of th= vehicle cacgories are shown in Table 5 and 6.
The test procedure currently used for cars and LDV emission testing is si-

<ilar 10 US FTP-75 (CVS~75). As regands heay - duty vehickes, the test

procedure is similas to that specified in ECE 13 - mode test for HDDE. These
are explained in Annex 2 and 3 of the guidelines well, so | would lxkc to
omit a explanation on the test proceduncs
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35 Test equipments

<Tabie 18> Test equipments. classified by the region and regulation

REGION
FACQILITIES EQUIPMENTS NAS (KOREA) EUROPE REMARKS
VEIL VEIL
Rec. | o KEG. CAT. -
COM.| ENG. DYNAMO. (HDE) oM. coM| com oo
CILASSIS DYNAMO.
DRIVERS AID
GSL jCvs (GSL) OCR AL | nsa M,
QEG. [ 7] N
GAS AZ (GSL) OF CAA)
METIIANE AZZ .
EXHAUST N T
B TEST FUEL CONDITION CART (G) -
(BC C0,
NOx, CH4, lpst. |cvs oosL) WOCAR- | ALL C: 1993
Posicudenc) REG. LDT: 1996
Ba GAS AZ (DSL) OF CAA) » {IDOE : 1994
&
BE FUEL CONDITION CART (D) "o
R4S
DILUTION TUNNEL N
SMOKE METER 21306 a
ALL
OPACIMETER Ira¢
Evapo. GSL }SHED OCR |ALL | 9ixat M1
=T REG.
GAS AZ (HC) OF CAA)
DURA.  JcoMm|MAaCD OCR |ALL | %4 Ml COMPLETE
=T REG. VEHICLE
AUTO PILOT OF CAA) TEST
ENV. COM.JSIIGH ALTITUDE TESTROOM OCFR LDV, | NaA NA
TEST 1oT $
Bn : EMISSION GSL : GASOUNE
HE : FUEL ECONOMY DSt : DIESEL

Evapa TEST : EVAFORATIVE EMISSION TEST CIIASSIS : CIIASSIS DYNAMOMETER
DURA. TEST : DURABILITY TEST

ENV. TEST  : ENVIRONMENT TEST

ENG. : ENGINE DYNAMOMETER
DYNAMO
Com : COMMON

NAS = . =+=-2 NORTII: AMERICAS ,
REG. OF CAA : REGULATION OF CLEAN AR
ACT DN KOREA

DYNAMO.
cvs : CONSTANT VOLUME SAMPLER

GAS AZ : GAS ANALYZR

MACD  : MILAGE ACCUMULATION DYNAMOMETER

REG. : REGULATION

VEIL CAT.: VEIIKLE CATEGORY

LOV() : LIGHT DUTY VEIICLE (TRUCK)

NA : NOT APPLICABLE .
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Figure 4 Schematic diagram for exhaust emission test.sysiem

1. Cooling fan 8. System computer

2. Driver's aid 9. Printer

3. Chassis dynamometer 10. Driver's aid control system

4, Air fllter trap 11. Exhaust emission analyzing system
5. Constant volume sampler control computer

6. Sample bag 12, Printer and plotter

7. Dilution tunnel 13. Exhaust emission analyzer
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4. Look through on the draft guidelines

4.1

42

Genenl

The standards and procedures used in the Asia — Pacific Region differ in many
respects, it in applicability, control procedures, scverity of emission “standards
and driving cycles. At the same time common points_lic in some” clements of
test procedures, except driving cycles, e.g. analytical methods, iest equipments
and gas sampling systems.

A pan of thesc countrics participating in the project has already started some
sort of effective control developed in EC, US and Japan.

Pursuant 1o the purpose of the project, it is necessary to scrutinize the statws
of new motor vehicle emission conwol in the countries paniciting in the pro-
ject and 10 analyze the procedures and standards developed in the USA, Eu-
ropc or Japan.

Forwnately, the “Draft Guidelines™ analyzed aforementioned respects very well.
However, we must bc very carcful in the choice of procedures and standards
in order to solve the air pollution problems more wiscly in this region.
Experiences of many countrics have shown that the best cficiiency of the emi-
ssion reduction can be achived if a comprhensive and uniform motor vehicke
emission control sysiem taken up for this puposc are conducted.

As mentioned in the inooduction and chapt3, a comprehensive and effective
program is carried out in Korea.

Discussion

There isa room and need for genuine regional cooperation in the area of new
motor vehicle emission control.

The recommended cooperation and harmonization of the emission control is
conducted on a purely voluntary basis. The cooperation among the participat-
ing counmics based on the

- zommon, harmonized emission standards,

- uniform conditions of approval,

- reciprocal recognition of approval granted in other pamc:pnung countrics,

will have many advantages for the region as a whole. In this n:spccl much
can be leamed from experiences of ECE.

Like can mies applying ECE Regulations, those of the Asia— Pacific region
can set up a harmonized control sysiem, including common limit values, test
procedures and conditions of approval.
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Despite much differences with regard to conditions affecting cmissions, we
agree with the "Guideline™ basically and we would like to propose an idea
aiming at smooth implementation. It is shown in Figure 5.

Common ‘

Regulation

Figure 5. Relation between common or harmonized regulation
and national regulation

For reciprocal recognition of approval granted in other participating coustrics,

it will be necessary to sct up administration services and" technical seevices
(test centers) empowering competent authoritics to hardle the task.
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ANNEX 1

MQTOR. VEHICLE RELATED TAX SYSTEM

® MOTOR VEHICLE RELATED CURRENT TAX SYSTEM

MOTOR VEIICLE - CLAUSE 1 OF S.CY 1AW
sCT .1 OF - -
SPECIAL J— SCT EDUCATION 2 OF QLAUSE 3 AND QLAUSE
1 CONSUMPTION | I NAL TAX $ OF EDUCATIONAL. TAX 1AW
TAX B «CLAUSE | OF SCT LAW
1 owscr QAUSE 1 OF A
NATIONAL TAX
(ININRECT TAX) . i VAT LAw
u MOTOR VRNIALE CLAUSE | AND 2 A
) VALUE ADDED VAT
TAX | < CLAUSE 1 AND 2 VAT AW
L o VAT
— MOTOR VAIICLE « QAUSE 112 OF LOCAL TAX
ACQUISTION TAX aw
" MOTOR VEIIICLE -2 OF CLAUSE 132 OF LOCAL
u,:,‘“ac';.fr“ — | REGISTRATION TAX TAX LAW =
- = - R T. EDUCATIONAL CLAUSE 3,4 ANDS OF
TAX NATIONAL TAX) | | - GFAUSE 3.4 AND
MOTOR VIHICLE EDUCATIONAL TAX LAW
] LICENSE TAX - CLAUSE 164 O° LOCAL TAX
LAW
| e -5 OF QLAUSE 196 OF LOCAL
TAX LAW
MOTOR VEHICLE
EDUCATIONAL TAX -9 OF CLAUSE 3 AND CLAUSE S
(NATIONAL TAX) OF EDUCATIONAL TAX LAW
— o:mm - URBAN RAILROAD AW
EUNLIC howD) ORDINANCE ac.

s MOTOR VEHICLE RELATED TAXES CLASSIFIED BY DISTRIBUTION STEP

MAKIR PROCISS OF ' USER -

SALE
OWNERSHIIF | orERATION

|__|SPECIAL CONSUMP-
TION TAX OiL SCT

IMPOSE S.CT ON
ONLY PASSENGER CAR

OIL VAT

_{ VALUC ADDED

TAX
- =] IMPOSE DIFFTRGNTLLY

1~ IMPOSE 10% VAT ON Mggzs;r{::af. ACC. TO REGION/ . =<¢ "

WIIOL.E MOTOR VEIIQLE - DISIML.ACEMENT
- MOTOR VEHICLE | IMPOSE QUARTERLY
ACQUISTION TAX TAX | ACC. TO REGION/
DISI.ACEMENT
. 2% OF ACQUISTION COST (INCLUDING

EDUCATIONAL TAX)
l—— REGISTRATION IMPOSE DUTTRIGTILY ACC. 70 VEIICLE

. T TAXZ e | TYPE/ PURPOSE OF USE -

L_! BUYING COST DIALRENCE: ACC. TO REGION 1 DISPLACEMENT
OfF PUBLIC BOND | (DISCOUNTANLS)




@ MOTOR VEHICLE RELATED TAXES

TAX ITEMS CLASSIFICATION TAX RATES (TAX AMOUNT) REMARKS
SCT | . DisplacementS1500cc/lecp (4WD) | 10% of Manufactaring Cost
» Two- Wheeled Motor Vehicie > ISpectal Consumpiwon Tax Law]
Jnclug > Educational Tax = 30% of SCT
in Sales - 1500cc <D <2000cc 15% of Manulsciuring Cast l_\momu
Price
: » D<2000ce / Camping Motor Vehicle 25% of Manufacturiag Cost X Tax —Free for nvate Passenger
Car not less than 300 cc
VAT . All Mox ~ “icke 10% of (MC+SCT+ET) ;
AT - Vchicle Price
Genenal Motor Vehicw 2% of P [Clause 112 of Lical Tax Law]
. - Deluse Passenge Car 15% of Vehicle Price :30.12
Regisira- ——
\ USE |NEW/ .
lion RT 1 cassincaTion TRANS FER | CREATION | “OTUER | ) (Clyuse 132 of Local Tax Law]
Procexs ) 1 90. 12
= Passenger Car (For Private) 3% 3% W7.500 » Cducationsl Tax — 20% of RT.
L . . - Amount
« Commercial Vehicle (For Private) % 2% (I'9l. 12) * Remark : Transfes / Struciure Change
- Vehicle for Business 2% 1% ’
Owy. REGION o
ship LT | Grabs — ® ® © P (Clausc IB4 of Local Tax law]
Process - 1Group : Passenger Car over sales| W45.000 |- W30,000 | W18.000
price 70 million won
- N Group : Privaic—Passenger Car | W36.000 | W22.500 | WI2000 | . Tax Amount for 1 Year
not less than 1600cc : 0. 12
- NI Group : Private—Passenger Car | W27.000 } W15,000 W28.000
not dess than 1400cc ¥ @ Region with pupulation over
* IV Group : Privaic— Passenger Wi8,000 | Wi10,000 W6,000 500,000
Car less than 1400cc Privae - ® Owserscity
Commercial Vch./Bus © County
» V Group : Owner— Driver Taxi/ W12,000 Ws5.000 ¥3.000
Owner - Driver Delivery Truck
MVT MOTOR VEHICLE TYPE PRIVATE BUSINESS » !5 ;‘l, cl‘a;sc 196 of Local Tax Lav}
P Cl . Displacement<3000cc W630 (819) / cc W24 /cc T For 1 Year o
2 5! . 2500cc<DS3000cc W410 (533) /ec W2 cc | ¥ Tax Amorat Ford Year
$ ¢ . 2000cc<DK2500cc W250 (325) / cc W19 /cc Divided Paymem
s . lm(o‘m mzo M)’“ wl9,“ P Cducational Tax ("Ul' lllVlK)
c - 1000cc <D< 1500cc W160 (208) / cc WIS /e = 30% Of Tax Amoun
o - 800 cc<DS1000cc W20 (156) / cc WIS/ cc = O Tax Anwwm Included
s - 800 cc<D W00 (130) / cc Wi/ Falucational Tax
[ » Tax Anwunt Limit
‘ - Othess (Jocp) WI00.000(130.000) | W20.000/ycar |  WA000.000ear
- ~Jyear.
* Pay-load<10 Wi52,500/ Year | W45.000/ Year » For Pay load aver 10 wn
Com-| - PS8 W130.500/ Year | W36.000/Yaar | (@) privarc
mer- | - PSS ¥19.500/ Year | W22.500/ Year ~ Tax For Pay kud bekow 10w
cial - L4 W63,000/Year | WI18,000/ Yeur + W 0,000 / um
- 1S3 W4s,000/ Year | WI3.500/ Year @ Busincss
Veh. - L2 34,500/ Year W9,600/ Year = Tax For Pfay kisd below 10 10m
- PL) W24,500 / Year W6.600 / Y car + W 10,000 7 wn
. Expvcss' BJ: - | W100,000/ Ycar N .
« Large~ Sized Chanesed Bus - | W20.000/Yexr > Large - Sual. Rus : not dess
Bus | - Smali-Sized Chantercd Bus - | Ws0000/ Yexr than 40 Scaring Capacity
"+ Large~ Sized General Bus | W115.000/Year | W42,000/ Year | ¥ Goneral Bus : Local Bus,
- Small - Sized General Bus W65.000/ Yeas | W25.000/ Year |  Cross—Counuy Bus, Privatc fius
+ Large~Sized Special Moior W157,500 / Year WWM5,000 / Year
Vehicle P Large - Sized Special : morc than
- Smait~SFizedGpecial Mowr| WS8,500/Year | W3.500/ Year |, - Payloud. 4 son,or comesponding
Others Vehicle Displacement
P Small - Steed Special ¢ not Auwe
- Small Motor Vehicle of W18.000/Year |  W3,300/ Year than Payload 4 w
Less Than 4 - Wheel
el 18 = 800W
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== & MOTOR"VEHICLE RELATED TAXES-— — ~ Sl

TAX ITEMS CLASSIFICATION TAX RATES (TAX AMOUNT) REMARKS = }.o.. L.
LEAD . 130% > [SPECIAL CONSUMP- |
. GASOUNE TION TAX LAW]

olL UNLEAD 109%
OV ERA -
TION scT |- DIESEL %
PROCESS o P

(ML +SCT) . 10% OF DISTRIBUTOR MARGIN . 10%
VAT OF STATION MARGIN

) COST OF SAFETY ASSOCIATION /COST OF STAMP/
OTHERS COST OF CERTIFICATION/COST OF LICENSE NUMBER N
) PLATE/COST OF VARIOUS TEST

-m MOTOR VEHICLE RELATED TAXES

» TRANSFER
NEW REGISTRATION
MOTOR VEHICLE TYPE CLASSIFICATION -REGION REGISIRATION ___
- PRIVATE | BUSINGSS | PRIVATE [BUSINESS
val oumnmca.l- MADE } | \MrORTED VEHICLE | NATION WIDE ® 995,000 ® 330000 | -
SEOUL, BUSAN 2% 1% % . %
- 2000ccS (OF .
DELUXE VEMICLE 2"l -
OTIIERS 1300000 | 435000 | . «~_. | 145,000
GENERAL sm"o‘;,”"s‘) W e 3% 6% %
VEIICLE 15000c <D< 2000 |——{OFE®
PASSEN. (AGRADE) OTHERS 910000 | 305.000 - 100.000
GIR SEOUL, BUSAN
CAR GENERAL (OF®) 9% 3% 6% %
VEHICLE 1000cc <D< 1500cc AL
(B GRADE) OTHERS 325000 | 110000 - 30,000
U
GENERAL o | = 3% 6% %
VEHICLE 1000ccS$D oF®
(CGRADE) . OTIIERS 260000 | 85.000 - 30,000
“SEOUL. BUSAN = - - ~
[EEPTYPE awD {OF®)
OTHERS 155000 | 50000 | 155000 | 50.000
SEATING
LARGE- SIZED CAPACITY <26 NATION WIDE | 1,300,000 { 435.000 - 145,000
nUS | MEDIUM- SEZED 16$S.CS2S - 650000 | 215.000 - 70,000
SMALL - SZED 185C<1s . - 390000 | 130,000 - 45.000
commn. | LARGE=SZID PAY LOADS45 ton - 650000 | 215.000 - 70,000
™M -
GAL COMMERCIAL 1 25gPL<ast0n - 390000 | 130000 | « | 45.000
VEINCLE [ SMALL - SZED
COMMERCIAL 25w0n<PL - 195000 | 65,000 - 20,000

@® FORGIGN-MADE VEHICLE SEEMS TO SAME AS DOMESTIC - MANUFACTURED VEIHICLE (ON BASIS OF DISPLACEMENT)
® STANDARD OF ASSESMENT

® QTHERS
TAX ITEMS CONTENTS REMARKS
O PROPGRTY LIABLE FOR TAXATION :
- TRAAIC RUILDING WIIICTI INDUCING TRAFTFIC COMPPLEX AND b TURNAN TRAITIC MAINTENANCE]
INDUCTION MOKE TIIAN TOTAL AREA 1000w PROMOTION ORDINANCE,
ALLOTMENT| © CALCULATED AMOUNT OF ALLOTMENT — ISSUEDMON 26, SEP. 90

SUM OF EACH FLOOR AREA x BASIC ALLOTMENT (3.3w) % =+ TAX AMOUNT FFOR 1 YEAR
. TRAFFIC INDUCTION COCFTICIENT

CLASSIFIC ATION 9% A 7] 9
" MASS TRANSPOTATION VEIL 20 - 1 1s » Unit (%) .
TARIFF | PASSENGIR CAR / *OTIHGRS 20 - 17 15 » STANDARD : CLF
. | COMMERCIAL VEHICLE 2 - 17 1$ OTIICRS : STATION WAGON /
SPCCIAL - PURPOSE VENICLE] 13 - 1" 9 RACING CAR
TWO - WIITELED VENICLE 16 - 11 10
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Annex 8

AEPUBLIC OF THE PHILIPPINES
DEPARTMENT Of TRANSPORTATION & COMMUNICATIONS
LAND TRAMSPORTATION OFFICE

East Avenue, Queron Gty

COUNTRY REPORT

Fresented tu the

Expert Group Heeiing on Type Approuval Frucedures
for New venicles in the Asia-Facifiic Regioun

08-10 June 1993
Jakarta, Indonesia
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1.1.0 CURRENT STATUS OF THE PHILIPPINES WITH REGARD TO THE
NEW VEAICLE EMISSION CONTROL AND FUTURE PLANS IN Tills

) ) AREA:

1.0.1 To this date, the control system for emissiovns
from new motor vehicies is specified in "Rules
and Regulations for the Prevention, Controi, and
Abatement of Air Pollution from Motur Vehicies
(1979)" issued by the National Pollutiua Control
Commission, pursuant to the . prouvisions of
Presidential Decree No. 1181. (National
Pollution Control Commisssion was renamed as
Environmental Management Bureau). AS such, the
Philiippine smoke emission levei for gasvline and
diese] powered vehicles, as discussed and
presented in the "GUIDELINES" distributed ifur
each participant, is still in place.

On . the other hand, the Department ot
Transportation and ~ Communications, in
collaboration with the Japan International
Cooperation Agency (JICA) has introduced the
mechanized motor venicle inspectiun system,
vherein the Land Transportation Office is the
implementing government agency. At present,
there are four (4) Motor Vehnicles Inspectiun
Stations (MVIS) operational in the country. Two
(2)of -these MVIS's are statiovned in Metro
Manila, one (1) in Region [Il (San Fernandu,
Pampanga), and one (1) in Region iV (Lipa City;.
‘The inspection line consists of a- fully
‘computerized and automatic inspectiun equipment
such as wvheel alignment, brake, headlight,
speedometer, HC/CO diesel smoke testers. It is
envisioned that with this system, traffic
accidents caused by motor vehicle mechanical
failure, pollution contributed by mobile sources
and even carnapping would be reduced.

As regards to the exhaust emission test of the
mechanized inspection systemn, Nundispersive
infrared analyzer (NDIR) type tester is empluyed
.to measure the volumentric concentrations oi CO
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and HC - emissions at Idling conditiun.. The
standards are as fullows:

up to 6%

up to 1206 ppm ifur vehicles with a d4-stroke
engine; 7800 ppm for vehicles with a 2- |
stroke engine; and 3300 ppm for venhicles
with a rotary -and specialized engine.

Ly
OO

With respect to the exhaust emjssion from the

exnaust pipes of diesei-fueled motor vehnicles,

the black soocthe content shall not exceed 2.5 m-L
light absorption coeificient or 66X hartridge

smuke limit or 48X in the Bosch type smuke

meter. The diese]l smuke is sampled while the

acceierator is pressed and tested with diesel

smoke tester.

The standard for diesel~fed vehicles under no
load and fully accelerated conditions should
not be more than 48X.

Under the present scenario, the =mechanized
system ofi inspection covers only in-use for-
hire motor vehicles such as jeepneys, buses, and
taxis due to the limited number of Motor Vehicle
Inspection Stations in the country.

i.0.2 Future Plans:

i.6.2a Expansion of mechanized

inspection stations at the
regional level and the planned
accrediitation of 3, 4, and 5 star
car repair shops and gasoline
stations to serve as an aiternate
motor vehicle inspection
stations, ultimately to cover all
types and classes of motor
venicles.

1.0.2b KRevisiun of P.D. 1181 by the
environmental Management Bureau
is under process, in coouperation
with the Department of Energy,
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Department of Trade and I[ndustry,

. National Science and Development
Board, and Land Transportation
Office, amending/modiiying
certain rules and regulativas of
the P.D., particularly on the
alluwable emissions of specific
air pol'ntants firvm new and in-
use motor vehicles.

1.0.2¢ Formulatiion of motor vehicies
parts' standards oy the Bureav of
Products Standards under the
Department of Trade and Industrcy .
is undervay, in cvordination with
the Land Transportation office,
car manufacturers/assemblers, and
National Steel Corporation.

1.0.2d Adoption oafi Asian _Develvoment
Bank's cumprenensive package
geared towvards pollution contrul:

-a mandatory inspection/mainte -

nance program, requiring esach
venicle tu pass an emission test
annually as a coundition for

licensing. High mileage vehicles
will require testing at least
twice per year,

-tighter moturcycte standards to
either ohase vut 2-cveie
motorcycles wvur require them (v .
achieve the same level as iess
polluting 4~-cycle mutorcycies,

-a pruéram to reduce lead and
sulfur cuntent in fueis by 1995
at the fatest;

-encouragement ofi owners of smali
diesel venicles such as jeepneys
and taxis tou gradually cunvert to
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gasoline engines through a
package 0of measures including
gradually tightened smoke
standards, impousition ofi measures
to equalize the prices vf the twu
fuels, and economic incentives to
purchase gascliine rather than the
diese]l engines; and

-application of medern emission
controls to new gasoline and
diesel vehicles.

1.2.0 ANALYSIS OF TRAFFIC CONDITIONS:

AS a backgrounder, the Department of
Transportation and Communications through the
Planning Service is incharged o¢f the WNatiunwide
Traffic Counting Program ((NiCP) in 13 regiuns
covering 39 seasonal stations, 115 control stations,
and 1,222 coverage stations and 174 automatic traffiic
recorders (trafific recorders are located at seasonai
and control stations) for a total of 1,396 couunting
stations.

All stations are lucated onm nativnal rvuads in
such a way ¢to allow observations, anaiysis and
evaluation oifi traffic demand between regionai and
provincial capitals, highly populated
cities/municipalities, important transport terminais
and important poiitical, social, ecunumic, cuiturai,
and administrative centers. or any comoination i the
centers. ' '

As regards to Philippine traific conditions, four
purposes vf reporting, it shall be limited only to
Metro Manila's major thoroughfares. As per latest
survey in 1991 {conducted by the Traffic Engineering
Center), the average annual daily trafiic <{(AADT) in
ali circumierential and radial ruvads vi Metro Hanita
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is presented in Table 1 Beluw. For specific name oif
street, piease reier to "annex i”, page 9.

TABLE 1. AVERAGE ANNUAL DAILY TRAFTIC (AADT
METRO MANILA, 1991

VEHICLE COMPGSITiON

CAR PUJ BUS TRUCK TOTAL
C-1 31130 31203 343 4351 63107
C-2 26772 4426 406 1586 331940
C-3 67289 18769 285 3397 89740
C-4 3582632 3450 31332 12419 425679
R-1 144581 9179 7863 1761 163399
R-2 34716 33862 5738 4i4 74739
R-3 259309 22630 17823 10208 299762
k-4 54988 2828 626 898 39340
R-3 46482 22133 744 13606 §3165
R-6 73389 34153 1267 791 10960
R-7 97881 356867 739 15935 137100
R-8 30569 17567 2180 2364 52609
R-9 41613 20390 1034 12735 64310

Source: Traffic Engineering Center

It could be gleaned from the given tabie that
among the vehicle cumpositions, the must number oi
traffic counts is accounted for cars <{private and
ivor-hire), followed by public utility jeepneys (Flii)
and buses. The density of trafiic occurs during peak
hours in the morning, 6:00 tov 10:00, and in the
afternoon is from 4:00 tuv 9:00; nence, trucks are
banned dv ing this period. i

POSSIBILITY OF, PRECONDITIONS FOR, AND MECHANICS OF
iMPLEMENTATION Of THE RECOMMENDED NEW MOTOR VEHIiCLE
EXISSION CONTROL PROCEDURES AND STANDARDS

An in-depth study and counsideration oun the
recuommended new new motor venicle emissiun control
and prucedures snhall be taken, since Lhe Fhilipoine
government at present, is formulating standards for
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mu tor venicle parts, and revising F.D. iitdi,
providing for the prevention, contrul, and apatement
vi puvilutivn irom motor venicles.

ne ~GUIDELIN. 37 shall ope distributed tu the

concerned authorities, the Environmentai Management
Sureau and the Bureau vi Pruducts in particular %o
serve as & substantial input in their curvent

undertakings.- [t is hnoped that the formuiated
coantroi procedures and standards shail be impiemenied
by the Department of Transpurtation and
Cummunicatiuns} Land Transpurtatiun Office, if

provided with the state of the art equipment and
skilied manpower.

F RULES/REGULATIONS, £7C. wilICH ARE ENT
i PINES WwiTH REGARD 70 VEHICLE T
5 c

.l

i.0.1 Section 6 oi Administrative Order No. 3 dated
24 Septemoer 199G, re: Rules and Reguiatiuns
on nNew System vi Registration Pursuant tv
Batas Pambansa Bilang 43 and T4 amens ing
Reilated Frovision ofi Republic Act 1136,
otherwise known as the Land Transpourtation
and Traific Code; and pursuant to ithe
provisions vi Sec. 2 oi Executive Order Mey .
43 dated 22 August 1986, re: Restructuring
the Motur Venicle Tax, the ovwners ui mutor
venicies upun every annual registration pay a
motur venicle tax in accurdance with tne
attached scheduie marked as "Annex 27, pape
i0.

In cases vi new uf initiai registration, tne
coliectiole registration fee snail obe 0
prupurtion tvo the quarterly portivon uf the
year wnen the application for registration (¥
made.

Motur venicles wnich are exciusiveiy used ang
vperated on private roads regardless uf Llype
and/out denumination, shall pe subject to an
annuai recording fee vi ONC HUNDRED FRAUS
{(F100.907 only, for which stikers in iiteu ni
regular plates shali be issued corresponding
tv the year of recording. Such motor venioie

—
.
%)
.
~
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shali not be required to be brouught tu ihe
Land Tansportation Gifice (LTG), and neiiner
shall the same be cuvered by compuisary
vehicle insurance as ordinariiy requirasd iar
registration perpuses.

1.0.3 Delivery of motur venhicies frum the assembiy
iine to the dealers thereuvi, ur tuv ihe
. Constapbulary dighway Patroui Group fot
clearance, or thuse irum une piace tv another
piace for one (1) day, twu (2; ur three :3:
days, .but not tu exceed seven {7} dayvs, shaili
pe done through a conductiun vermits for
whnich ifeen of TEN PESOS (Fid.00) ver day
naii be cullected by LTO.

n

50.00r shaii o=
on ovi mortgage,
encumorance or

1.0.4 A fee of FIFTIY FPESOGS ¢
cuiiected {fur every anotat
attacnment and other
canceliation thereuvi.

F
i

ed under
- e
rirTers
ous  andg

1.0.5 #Moutur vehicle sought tu be pia
sturage tu LTO shall pay a fee o
PESOGS (P15.00) pruvided aii the pre
vutstanding cuoilectibpie fees have o

1.0.6 Science Tax cuntemplated under Repubiic Act
No. 5448 snall be culiected on MGPEDS and
Muturcycles, provided that they shaii not be

impused un “for hire"™ venicles. Amuunt in he
i cuilected is as fuiiows:

New - F15.00

i yr. ola - 13.3¢0

2 - i2.900

3 - 10.390

q - 9.90

5 - 7.30

6 and bejiuvw - 4.00
1.0.7 Sec. 149. vovi thne WNational internai Revenue
Cude vui the Phnilippines. There snaii be
ievied, assessed and culiected an ad vaioeem
tax on automobiles based nn tne
manufacturer’'s or impurter’'s seiiing opiice

net of excise and vaiued added tax, in
accordance with the fulluwing scheduie:
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Engine Disolacement <(in cci:

Gasvline Diesel

1600 & beiouw 1800 & below

1601 - 2660 i8Gl - 2300

2061 - 2700 2361 - 30600

2701 - abouve 3001 - above

Provided, that in the case of impo;ted

autumobiles not fur sale, the tax impused
herein shall be based un the total vaiue used
by the Bureau of Customs in determining
tariif and custums duties, including customs
duty and all uther charges, plus i0% oi tae
total thereoif. (AS amended by Executive
Order NG. 273;.

Annotations

Automobiles are nouw subject bty
excise taxes; formerly, they were subject
tv sales taxes, advance sales tax or
compensating tax. Nuw they are subject
to ad valurem tax above oased on
manufacturer's vr impurtier’'s seliing
price net of excise and value-added tax.
the last part, beluw the rates, applies
if automobiles are imvorted fur uvne's own
use (the couunterpart vf the compensating

taxi.
1.9.83 Vvalue Added Tax - cniijiected 11rom
manufacturers uvi trucks, iight, medium and
heavy commerciai venpicies. VIO of  the

seiling pricey.

1.0.9 VWithholding - Tax

I acquisition cousir-
cullected on trans f

"motugr venicles.

{(Zx
ier

ANNTXES:

Annex i - Average Annual Daiiy Traffic
Annex 2 - Schedule of Mutor Venicie Registratiun Fee
Annex 5 - Philippine Venicle Pupuiutiun, 1992
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REGISTRATION FEES

. BASIC REGISTRATION FEE |,V JsTio@] LrF
CARS-PRIVATE | CURR, YR to 3YRY tlaS YRS | OVER 5 YRS ' )
{LIGHT - .
a-usoo,cc‘ £ 1000.00 £ 1,900.00 £700,00 [P43.00 [P 300 |P10.00
(MEDIUK) - )
£ 3,000.00 £ 2,40000 | P 43.96
1601 - 2800 cc 0 1,200.00  |P4320 fr 200 frrece
+HEAYTI + 6,000.00 | P6,000.00 | ® 2,800.00 [p 43.00 " 100 Ip10.00
2801 - Aboye '
CARS-FOR HIRE GAS DIESEL " u
{LIGHT)- . y : 00 }P 3 90 mto.00
0-1e00 cc P 450.00 * 400.00 ,,
HEDIUA) :
160K~ 2800 cc + 900.00 P 800.00 |00 | 300 [P race
MOTORCYCLES PRIVATE _FOR HIRE _
5:0 Aﬁo; WITI SIDE CAR WI0 SIDE CAR P 200.00 F ool 50 lrioee
Svee-Above 1 »isaoo P120.00. | o eilu,
Dee T e - : - - s
49 cc-Below . £ 60.00 P 6,00 |f 5S¢ |~10.00
- ; .
UTILITY VEHICLES{-CURRENT YR. te 5 YRS, OVER 6 YRS,
(UV- PRIVATE) " ' .. P r oo [Preco
2700 cw-Betow | f 1,000.00 £ 900.00 S
A SAS OIE SEL GAS OIESEL
2701- 4500 GW 1,000.00+ [ ™1 000.00¢+ | #900.00 *  900.00 ¢ 13.90 |f 3.00 [P 10.00
_ EXCESS GWr20lEXCESS GWz12IEXCESS GW 2 EXCESS GV x12]
"~ (UV-FOR HIRE) GAS DIESEL
2100-Above -~ 30.00 +15.00 P 43.00 | 3.00 [P 10,00
(PER 100 Kgs. GW) [PER 100 Kgs GW)
TRUCK GAS DIESEL i
(PRIVATE}
4501 - Above GVW x .20 GVW x,12 P 43.00 r 3.00 |r 10.00
TRUCK GAS DIESEL
{FOR-HINE }
L PRIVATE FOR HIRE
TRAILER ——__ T 1000 12.00 P 2150 [P .50 [P 10.00
' oF, IPER 100 Kqs. GW
”’EP\IOO Kgs. GW1 00 Kgs. GW)
. L~ # 10.00
GOVERHMENT/ » :h\oo MOTORCYCLES [ 8.00 ™ 50
‘CREQMATION OF GROSS WI -

HOTE: cOLLECT OTHEN NMISCELLAKEOUS ( TRANSFEN OF OWHERSHIP, CHANGE OF ENEING, erc)

FINCS ANO PENALSIES IF THESE TNANSACTIONS ARE EFFECTED SIMULTANEOQUSLY
WITse THE RENEWAL,

LRF =Legal lesaarch Fund

N N T B
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1,879,503 i ! |42s0% !
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ChartI : Number of Motor Vehicles Regisiered oy Region

1.08% TRAILER
MCTC —T—
24.42% CaEe oo 25.73%

7.830%
TRUCK

TOTAL : 1,879,563 39.59% UV

Chart II : Share of Motor Vehicles Registered by Type

0.3% Exempt
2.3% Government/ _.- g2 Dipiomatic
16.40% for Hire

\_____’__/. .
30.80% Prnvate

o w o Chare 111 Siare of Motor Veiicies Reaistared oy, Daaomittation o o o vowe s
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Number of Motor Vehicles Registered, by Region, by Type of MV and Type of Fuel Used 1992

CAR uv TRUCKS BUSES MC/TC TRAIL-| GRAND | Share
Reglon | Gas. Die. | STotel| Gos. | Dle. | S.Total| Gas.| Ote. S.Total| Gas.| Dle. | S.Toial| Gas. | Die. | S.Tolai| ERS TOTAL
{ 8.733 ac 8,013) 12,530} 16,761} 29,291 81 5679 5,760 296] 2,068 2,64] 39,440F 372| 39,812 804 86,644) 4.6%)
¥ 3,240 76! 3232a] s.23s] 9.119] 14,355 105 6470 6575 26| 984] 1,010] 18,450 of 10,458 771 44,493 2.4%
" 35.444] 85| 35,120 49,047] 49.500| 98,556] 951) 14,959 1350100 64| 2931 20es| s2,101] 13 52,114| 3201| 208,985| 11.1%
v 27§£|_ 655 28,236] 43.604] 67,458) 111,062 545| 11,7471 12,292 241 2,900 29241 50530{ 396 50.926l 1,179 206,619) 11.0%
v 3.057 104 3,961 5511 8.247 13.75“ 135 2,996 3,1 4] 1,040 1,052 20,891 254 21,145[ 100 43,1471 2.3%
vi 14.230] 1.342] 16072 17,663 12.779| 35.442] 3.160| 11,076 14,206] 25| 870] ees| 20,776] 23| 20,788 732]  e7,478] s2%
vil 22,030  763| 23,613 25109 12,298] 37,405] 1,189 10,094] 11,283] @1 15|  wes| 51001 266| s2,187] 1.920] 126,703 6.7%
viu 1.626] 36| 1662 5072 4923] ‘9395 201 2577] 2,858 71 s73]  se0| 14538]. ool 14.626] 192] 29,913 1.6%
I 2,155 | 2163] 7620 4216] 11,008] 204| 20s0] 2884] 14| 67|  se1| 22305 o 22308 122]  3e.001] 2.4%
X 6.17a] 94| e268] 8763] 9821] 18584] 344 5976] 6,320 8| 673 e8| 21687 175 21,862] 347] 54,082 2.9%
Xi 1.8 462] 11,585 12.704| 15.762] 20,456] 1,083 7.776] 8@se| 37| ess| 92| 37008 e63] 28,548) 804 8205 47w
X 3.216] 42| 3.250] 5.458] 5407] 10865 270 2.402) 2672 8| 254|  262] 12.927) 1,978] 14,30s] 108] 31,470 1.7%
NCR_|311,674| 21,539] 333,213| 157.240| 155.948) 313,108) 5132| 47,000] 52,162] 513) 8.693| 10,206] 79,050 520) 00,307| 10,500| 798,754 42.5%
“can | sou| 31| saas| aars| 7si2] viserl 72| vers| 1747 o| 30| a3ss| 2340f 143] 2,483 aol 21,971 1.2%
TOTAL | 452,397] 26,225 483,622] 360,032{ 304,150] 744:100] 13,502f 133,107| 148 8iip| 11,116 24;711|'28,027] 484,638{14,302] 150,038] 20,207] 1,870,563] 100%
“store | oo | oooe | 2saawl <o | oo lamsewl i | ..o | zmow] oo | ooo | aarw ooo | .o | 2042%] 100% 100%
To:p | seewl saxl 100wl «san] siex[ 100wl 9.aw| e07%| 100w| 3wl eszvl 100%| e9.1%| 0.9%| 100%| ...
91 Total | 436.775] 19.831] 4s6.608] 338,177] 332,671] 670,648 15,602| i22,448] 138,130+ 805{ 19,805| : 20.800] 405,783 4,374| ato,127] 18,057] 1,713,380
‘91592 104.7%] 1322%] 1059%] 1065%) 11S.5%] 1109%] 06.6%] 108.7%| 108.2%{ 126.1%] 124.8%]| 124.8%] 112.0%} 98.4%] 111.9%| 107.1% 109.57%

CAR : Cordlllera Aulonomous Reglon  S.Tolal : Sub Total
HICR : Hallonal Capltal Reglon

a

QGas. : Gasoline

Dle. : Diesale
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Annex 9

VEHICULAR EXHAUST
EMISSION STANDARDS
AND CERTIFICATION SYSTEMS

IN SINGAPORE

PRESENTATION AT EXPERT GROUP MEETING
ON TYPE APPROVAL PROCEDURES

FOR NEW VEHICLES

‘JAKARTA, INDONESIA

8 - 10 JUNE 1993
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VEHICULAR EXHAUST EMISSION STANDARDS
AND CERTIFICATION SYSTEM IN SINGAPORE

INTRODUCTION

1.1 Singapore consists of the main island of
Singapore and some 58 islets within its territorial waters.
It is approximately 140 kilometres north of the equator. The

total land area is 639 square kilometres.

1.2 It has a uniformly high daily average
temperature and relative humidity, but moderated by the
influence of the sea./'The average daily temperature ranges
from 23°C to 31°C. The average daily relative humidity is
84.5%. Rain falls throughout the year, but tends to be

heaviest in November, December and January.

1.3 " It became independent on 9 August 1965 and has
a population of about 2.8 million, who are largely descendants
of immigrants from the Malay Peninsula, China, the Indian sub-
continent and Sri Lanka.. About 78% of the population are
Chinese, 14% are Malays and 7% are Indians. The different
ethnic groups have graduully acquired a distinct identity as
Singaporeans while retaining their traditional cultures,
customs and festivals.
v

1.4 The standard of living in Singapore is high.
Its per capita Gross National Product had grown rapidly from

$$8,343 in 1980 to S$20,031 in 1991.
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VEHICULAR EXHAUST EMISSION STANDARDS

2. Singaporeans have a relatively wide range of choice
of makesr and models of vehicles for their transport needs.
There are no import restriction and the vehicles in Singapore
are mainly imported from Europe and Japan. However, all
vehicles must be registered with the Registry of Vehicles
(ROV) 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 administered by

the ROV.

3. The main purpose of these rules and regqulations is
to ensure that all vehicles are built to acceptabl;
international standards and are safe for use on the roads.
This will indirectly assist our efforts to keep our roads as
free flowing as possible (as roadworthy vehicles are less
likely to breakdown) and will ensure that the vehicles will
not damage the roads or overstress the bridges. Our focus is
on public safety and well Seing and we are also particularly
interested in the need for more stringent noise and exhaust
emission standards to better protect public health and the

environment.

4. Environmental issues relating to vehicular emissions
are important as they affect our health. In Singapore,
efforts have been made to maintain the good air quality. The
Ministry of the Environment (ENV) sets vehicle emission

standards for all vehicles, including diesel and petrol driven
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vehicles while ROV assists ENV in implementing them. These
standards are incorporated into the Road Traffic (Motor
Vehicles, Construction and Use) Rules.

etro ven vehicle

5. Singapore’s first legislation on emission limit was
introduced on 1 Oct 84. From that date, all petrol-driven
vehicles except motorcycles and scooters are required to
comply with the UN/ECE R15.03. This legislation ensured that
the emissions from petrol-driven vehicles on the road are
within acceptable standards. The UN/ECE R15.03 was replaced
by the more stringent emission standard, UN/ECE Regqulation

15.04, on 1 Oct 86 in Singapore.

6. With the introduction or unleaded petrol in
Singapore since early 1991, we have, with effect from 1 Jul )
1991, required all petrolfdriven"vehicles, including
motorcycles and scooters, to be able té use unleaded petrol
before they can be regi#tered for use in Singapore. The

present maximum allowable level of lead content in petrol

available in Singapore are as follows:

e o e Max. le content
Leaded petrol 0.i5 g/l=
Unleaded petrol 0.013 g/1l.
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7. With effectb from 1 Jul 1992, all pettol-dri\}en
vehicles (excluding motorcycles and scooters) must comply with
the exhaust emission standards in accordance with the UN/ECE
Regulation 83 or the Japan Safety Regulations for Road
Vehicles, Article 31 before they can be registered for use in
Singapore. Smaller fuel tank opening of not more than 21.3mm
in diameter is also required for vehicles registered on or
after this date. This is to ensure that only unleaded fuel

is used.

8. A more stringent revised version of the ECE 83
standard known as the Consolidated Emissions Directive (CED)
or EC Directive 91/441/EEC is currently being adopted in the
European Community (EC) countries. We have also announced
plans to replace the ECE 83 standard with the Directive

91/441/EEC with effect from 1 Jul 94.

9. The following table summarises the exhaust emission
requirements and test methods used for petrol-driven vehicles

in Singapore, excluding motorcycles and scooters.

Effective date Test method
1.10.1984 ECE 15.03

1.10.1986 ECE 15.04
1.7.1992 -.-=- ~; -ECE 83 or Japan 78
A}
The emission limits of the current emission
standards for petrol driven vehicles are detailed in the

Appendix.




Motorcycles and scooters

10. With effect from 1 Oct 1991, all motorcycles and
scooters to be registered in Singapore must comply with the

USEPA 40 CFR Section B6.410-80 emission standard.

jesel-driven vehicles

11. With effect from 1 Jan 1991, all diese_l-driven
vehicles to be registered in Singapore must comply with the
UN/ECE Regulation 24.03. In addition, the vehicles must also
pass the spoke density of S0 Hartridge Smoke Units (HSU)

tested at free acceleration.

CERTIFICATION SYSTEM

12. Every vehicle to be registered in Singapore must
meet the technical and registration requirements set by the
Registry of Vehicles (ROV). 1In the case of exhaust emission,
the ROV in consultation with the Ministry of the Environment,
requires every unit of used vehicles imported by a self-
importer to be tested by an approved test laboratory or the
appropriate vehicle manufacturer, which must certify that the
exhaust emission requirements are complied with. In the case
of a new vehicle, one unif df fh?nproduction batch must be
tested to comply with the requirement. This is embodied in
the type approval procedure which is an international

practice.
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For local agents

13. It is an international practice that the vehicle
certification authority of a country demands type approval of
a vehicle model before a vehicle can be offered for sale.
-There are a whole lot of safety and environmental standards
to comply with, for example, braking systems, exhaust
emissions, noise levels, impact protection and so on. Type
approval inspection is only available for local vehicle
manufacturers or exclusive agents in the country for the
vehicle manufacturers abroad. Type approval is a way of
making sure that vehicles are safe for use on the road and do
not pollute the environment, without having to inspect and
test every single one. Under the type approval system, a
prototype vehicle is tested. If it passes the tests and the
production arrangements also pass inspection, then vehicles

of the same type are approved for production and sale, without

further testing.

14. Although Singapore is not a vehicle manufacturing
country, i; has been our practice that for vehicles imported
by local agents, we would accept certificate of compliance
with the emission standard issued by the manufacturer or
reputable test laboratories. The ROV does not conduct
. — -=we=mechanical inspection of the prototype vehicles. For new
vehicles, the first unit of a vehicle model %mported into
sinqabore must be physically tested to comply with the exhaust
emission standard. The local agent must submit the necessary

documi:nt and produce the test vehicle for a mechanical
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inspection at the ROV. If the documents are in order and the
test vehicle passes the inspection, the ROV issues a letter
of approval to the agent. The vehicle can then be offered for
sale and be registered for use on the roads. Subsequent units
of the similar model are allowed to be registered without

emission tests and mechanical inspection on each unit.

For self-importer

15. The ROV requires every second~hand or used vehicle
for registration in Singapore to be tested jindividuallv. We

do not accept certification for prototype.

16. The reason why we do not accept the manufacturer’s
certificate for a used vehicle is that it merely certifies
that the vehicle meets the emission standards at the tjme of
production. The conditions of the vehicle would deteriorate
oyef time and, due to wear and tear, may not meet the
étﬁndards any more at the time of importation into Singapore.
Hence, we have to require ‘that a vehicle to be tested by an
approved eqission laboratory before it can be allowed for

registration.

17. For new vehicles, we require that every vehicle

- ~—~impore=d—- by any self-importer be tested individually for

compliance with the exhaust emission standard unless the
importer can produce documentary proof from the manufacturer
that all the vehicles imported come from the same production

batch. If there is documentiry proof from the manufacturer,
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the importer would only be required to send one unit from the

batch of the vehicles for the exhaust emission test.

N ION

18. The automobile industry has an increasing
responsibility to the community and the environment. It faces
the challengeé to adapt and co-exist with the environment.
Much of what control does is to direct industry to meet

acceptable standards.

19. Pollution prevention is better than pollution
control. In trying to find a possible panacea to
environmental problems, we need to recognise that industry,
consuners and government must all cooperate in a united effort
to find a fundamental solution. We should never stop and

wait.

20. Vehicular standards must be constantly reviewed and
upgraded to meet changing circumstances and to keep abreast
with advances in vehicle manufacturing technologies. We will

continue our search for better vehicle standards for

Singapore.

dks/ws93/nykindo \
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EMISSION LIMITS FOR PETROL DRIVEN VEHICLES

(1) ECE 15.04 emjssion limjt

In the ECE 15.04, the specified maximum
emission rates for carbon monoxide and

hydrocarbons depend on the weight of the vehicle.

Type of vehicles HC+NOx

] co
(g/test) (g/test)
1

RW <= 1020 kg 58 19.0
1020<RW<=1250 67 20.5
1250<RW<=1470 76 22.0
1470<RW<=1700 84 23.5
1700<RW<=1930 93 25.0
1930<RW<=2150 101 26.5
L:2&»2150 kg l 110 28.0

* RW = Reference weight

{2) ECE 83 emission limit for unleaded petrol

In the ECE 83, lower limits were set, related
to the engine'capacity rather than the weight of

the vehicle.

i

Type of vehicles | co HC+NOx NOx
J (g/test) | (g/test) (g/test)
i

C>2000 25 6.5 3.5

1400<=C<=2000 30 8.0 -

C<1400 45 15.0 6.0
1 s

[ -

* C = Engine capacity (cc)




(3) US “EPA cycle" emjssion limjt

The ECE 83 allowed manufacturers the
alternative of certification according to the US
"EPA" cycles for engine capacity =>1400 cc and

fuelled with unleaded petrol.

Type of vehicles co

(g/km) .
Passenger cars

2.11

The limit values are deemed tc be met if they
are not exceeded by the results of tests when

masses of each pollutant are multiplied by the

appropriate deterioration factor.

r

Emission Control
Systenm

Deterioration factor

CcoO NOx

Oxidizing Catalytic Converter
Without catalytic Converter
Three-way Catalytic Converter
[

1

The Japanese Safety Regulations for Road

Vehicles (Article 31) employs three different mode
of operation.

The drive cycles require the 'vehicles to

perform relatively simple

. . ma e ¢ eem—

acceleration

and
-Sfeceleration patterns which- ave repeated.

The
pollutant limits are as follows:-




10-mode six cycles for hot start test;

(a)

. L

Type of vehicles co HC NOx
(g/km) (g/km) (g/km) )

!
GVW<=1.7t or pax<=1l0 2.7 0.39 0.48
1.7t<GVW<2.5¢t 17.0 2.70 0.98

|

(b)

l1l1-mode four cycles for cold start test

Type of vehicles | co HC NOx
l (g/test) | (g/test) | (g/test)
1
GVW<=1.7t or pax<=10 85.0 9.5 6.0
1.7t<GVHN<2.5¢t 130.0 17.0 8.5
[ 1
(c) 6-mode operation
f R L4
Type of vehicles co HC NOx
! (ppm) (ppm) (ppm)
| i
| Gvw>=2.5t or pax>10 | 1.6 520 850
L
(5) US EPA 40CFR Section 86.410-80 emjssion limit
{For Motorcycles and Scooters only)
The emission limit shall not exceed:
‘(a) Hydrocarbons: 5.0 grams per vehicle
kilometre;
(b) Carbon monoxide: 12 grams per vehicle
kilometre.
\
dsk/ws93/nykindo
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Annusl Repor 1992

TABLE 1 MOTOR VEHICLE POPULATION 1983 - 1992

iods - ' {d8? SR 111, B -1
1 CARS
1) Privote cers & statlon wagons 182,120 195,872 200,032 200,163 201,651 215928 234,438 247,808 261,050 268.43%
ll} Company care & slation wagons 16,092 18,248 18,105 17,558 17,868 16,959 20,010 20.361 19,679 14,45}
) Tulion cars & station wagons 1,090 1,085 1,104 910 856 957 954 963 904 847
[ ony 4,168 4,159 4,030 3314 3.08¢ 3,140 3,135 3343 - 3.665 3879

Privats hlte cars & slatlon weg
Bub~Total -

2 MOTORCYCLES
) Motoicycios and scoolers 140,287 133,492 126,337 119,241 115426 116,476

258637 272475 285.2398

204.370

119,897 121,338 121,164 115339
121,164

Bub-Total 140.267 ° 128,337 119,241 116,478 116.476 118,897
3 BUSES :

) Omnibuses 3,287 3.354 3,597 3,530 3,482 3,410 3.304 3,220 3148 32N

I} Schoolbuses 2,732 2,645 2,573 2,427 2,245 2.207 2,047 2,011 1,859 1,922

Iy Prvale buses 86s 1,062 1,232 1,271 1,354 1,478 1,615 1,796 1.916 1,985

I Privale hito busos 616 687 779 862 944 1,039 1174 1.208 1,234 ! 1,238

Excursion buses b 063 1,088 1127

Sub-Total R.298 9.342 9.504
4 TAXIS J'

f) Public taxis 10,668 11,058 10,938 10,677 10,552 10,473 10,652 14,239 12,705 , 13445

l) School laxls (1] 0 0 0 0 Q

Sub—Totol 10.652 12239 12,705 13,445
5 GO0DS AND OTHER VEHICLES {

) QGoods-cum=psssenger vehicles 8,757 8,859 8,781 U634 8,562 8,525 8,438 8,344 8,202 1,780

i) Ught Goods Vehicles 69,208 §9.940 57,015 55,442 54,211 53,93 53,025 53,065 52.272 $0,959

) Heavy Qoeds Vehicles 33,198 38,438 39,208 38,241 38,758 43,183 48,49 52,941 §6.573 59,410

3,711 3,445 3,519 2,940 2,969 3.294 3,755 3,860

)
113.773 417.644 120 802 122009

Othera 4,08 4,042

Sub-Tola 111.377 105.762 105.048 108 581 -

6 TAX EXEMPIED VEHICLES
1} Cars and stotion wagons 1,890 1,913 2.038 1,935 2,112 1.957 1.969 2,042 FARE] 1,767
1) Motorcycles and scooters 1,302 1,201 1,227 1,146 1,068 1,094 1,099 1187 1,246 . 19
) Buses 164 178 180 165 150 136 131 150 136 154
iv} Qoods Vehicles 1,370 1,206 1.152 1,112 1114 1.202 1,156 1.1e8 1,162 v 1,186
vil} Others 3,188 3,333 3,372 3,203 3,565 4,117 4,328 4,793 5,336 5375

Sub-Total

a7id24 ' d9lbod  bods3i U 643,43 Bsedud s &;i.Sﬁl'-'

AU MoToR VEHICLES (ToTAl) - - 476,288  49f,322 - 46,760 473,65h

TCT/AR92/AR0192 ~ 22-Feb-93
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Anfival Report 1992

TABLE 2 MOTOR VEHICLE ANNUAL GROWTH RATE 1883 — 1992

foBs o dbde - £ o 18dd

Tybo ol Vohiclos - {983 1! {odd <t {9dl

Cars 121% 1.3% 1.8% ~0.6% 0.7% 6.9% 8.2% 5.4% 4.7% 0.3%
Motorcyclos 3.6% ~48% -54% -5.6% -3.2% 0.9% 2.9% 1.2% -0.1% -4.8%
Busos 5.4% 3.4% 5.3% -0.7% 1.3% 2.4% 24% 3.4% 0.5%" 1% :
Taxls 3.8% 3.6% -1.1% -2.4% ~1.2% -0.7% L% 14.9% .8% 5.0%
Goods & Othar Yehicles 8.5% 5.8% ~-1.5% -3.6% -0.7% J.4% 4.0% J.4% 2.71% 1.0%
Tax Exomplod Yohiclas -0.6% 0.1% 0.6% -5.1% 5.98% 6.2% 214% 7.83% 6.8% -3.2%

At Motos Vehicies (Tofal)

TABLE 3 MOTOR VEHICLES BY TYPE OF FUEL USED 1983 — 1092

Cars LT Buses - , " Goods & Othet Vehlelas

Petrol Dicsel o - Palrof bilesel Hotrol Olosel &
1983 204,365 5 671 7,160 67,260 37,964
1964 219,362 3 819 7,285 7017 41,260
1985 223,269 2 948 7,589 68,552 s 7
1906 221,943 2 996 7477 66,222 39,540 7
1987 223,454 2 1,060 7,523 A 65.447 39,601 -
1988 238,980 . 1,159 7.629 66.346 @223
1989 258,535 2 1,252 7.743 67,549 6.224 ' -
1990 272,474 ) 1,350 7,948 67.872 @12
1991 285,204 4 1,308 7,944 67,952 52,850
1992 267,608 ‘ 1,419 8,085 66,440 55,569 )

Note : Exclude motoreycles, taxis and tax exompled vehiclos. _

TCT/ARSJ/AR0192 -~ 22~Feb-03




TABLE 8 REGISTRATION OF NEW AND USED MOTOR VEHICLES 1883 - 1992

- 1981 .

1663

26,821
591

I

27.414

26,581
902

27,483

typos ot Vehlclos S 983 -~ dssd ° {oss - {see | 4987 - {e8 - {989 - {9dd
Nomai Cars New 30,211 22,245 14,021 8,142 12,676 26,445 35,402 31,872
Used 931 169 47 63 55 . 38 214 241
31,142 22414 8,205 | 12,731 26,483 35,616
Weekend Cars New
Used

1,869
20

2,956
27

' ~Tolal ) , K - 1889 2983

Molorcycles & New 17,198 13,352 8,392 4,842 5,834 6,352 5,965 4111
Scooters Used 234 192 74 78 357 1623 4,079 3.960

Buses New 701 391 767 336 413 625 755 804
Used asi 221 177 155 114 147 155 101,

1.005

Goods & Other New 10,608 10,102 6,117 3,252 3,730 6.889 8,046 7,081
Vehicles Used 1,315 1,394 257 78 206 344 575 574

4312
3.847

854
97

6,666
802

6,420
93

8.07 8,159 6513

der
3

7,462
18

Nole : Exclude laxis and exempted vaehicles

TCT/AR92Z/AR0892 - 21 ~Jan~-93
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Annex 10

EXPERT GROUP MEETING
ON
TYPE APPROVAL PROCEDURES FOR NEW VEHICLES

8th to 10th June 1993

COUNTRY PAPER

PREPARED BY

D. D. J. WIJESUNDARA
COMMISSIONER OF MOTOR TRAFFIC SRI LANKA.

T. L. PEIRIS
ASST. COMMISSIONER OF MOTOR TRAFFIC SRI LANKA.
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Emission Stenagards for new Venicles

Presentiy Sri Lanka does not have any vehicle emissicn standards
5 eminent air guaiity stancards. Air pellution 1n Sr: Lanka is
much low2r than *that of the other countries of the reg:on. Ir
fact 1t 15 1n Tthe urban areas of 35ri Lanka like the city ot
Colombe that the air pollution 1S greater tnan 1n tne suburbs.
Hence city dwellers 1n the urban areas of the country would be
exposea to unhzaitny and dangerous levels 9% automctivve air
Soliution from petrol  and diesel vehicles betore the end of the
century at the presant rate o7 vehicle imports uniess preven:ive
measures are taken to curb air pollution.

After the imporT liberalizeétiorn noliicy the vehicle population in
the countrv has i1ncreased three-fald during the past decade from
TOO0.300 o 3 million. OFf these nearlv 50 per cent comprise motor
cycles, 2C per cent motcr cars, 3 per cent buses. 10 per -~ent
agricultural lanc vehicles and the rest cover motor lorries and

dual purnose vehicles. ficcordingly, there has been a rapid
growth in the import of motor cycles the most popular of wrich
are those having an engine capacitvy between SO and 110G CT., the

two-stroke and four-stroke types.

411 vehicle registrations are done in tne Department of Motor
Trarfic., “clombo. Most OTF the vehicles running on tne Nighways
are re-conditioned ones. Nearly 320 per cent are brand new
vehvriles ang cgperavec At maximum etriciently. dJdrdinarily the:.re-
zoncditioner motor car=s i1mported i1nto the country are less then I
vears o0id. In 1290 the number of vehicles using gasoline and
dJiesel was as much as 88 per cent and 12 per cent -espectivelw.

Super. regular petrcl and auto-diesel are the *types of -~uel

ava:laole i1n Sri iLanka. Crude 0il 15 1mported from the MiZale
fas: and -a2finaZ locallv at <he Sapugaskanda Retfinerv, The

Suipnur cuntent .n refineag Jetro. and J18s2] is maintainec at
helow .1 ner cant, Tetraetnvyl lead 1is acoec 3n TO perro: to

ac-Ease e sctane c2'ae 2fF fu2) . Supe~ and -egular petrol tave
<0 S FanAs oaupnt s S0 apnd YU -aspeciisely. Qs Sri fankas does -ot
MANLUTAC TUrs ANV “voa 27 motas vehicles, al!l venicies are i1mpor-ced
bt e fuante. Y e zent At Wwhirn come trom Japan.,

Thare naz neenN a4 ar w-Nag 3wareness among the people 2f S-. Lanka
with ~egarc %o air—-pollution. The venicuiar emissior conrnrel
zampa&aign 18 oramoteg by the ™etropolitan environmental
Improvement Frogramme in collaboration with -

Ministry of Transport and Highways

Police Department

Department of Motor Traffic

Ministry of Environmental and Parliamentary Affairs
Central Environmental Authority and

Ceylon Petroleum Corporation

'\c’.
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%ith regard %o the motor vehicle emission control. the situation
varies trom country to country. Where air pollution i1s concerned
ap-grading ¢t new vehicies ToOr emisslon control 1S considered,
necessary in the region as a whole. Gur country 1s presently
guing aheaad with a proaramme to 11ntroduce new ~equlations and
emission standards for all motor vehicles both gasoline and
diesel operated and motor cycles as well. Discussions are
Already bewng conducted to determine ways anc means of
introducing standards To~ emisslion control. it has pneen accepted
that pollutants like carocn monoxide (C.0), hydro-caroon (H.C.)

Oxide or Nitrogen (N.0O.) particulate emission {F.M.). smcke
(visible emissions)}, crankcase emissions ana f:el system
(evaporative emissions) should be controlled. In the case of

diesel vehicles, the particulate and smoke have to be controlled.
For this purpose the Government of Sri Lanka is going ahead with

a programme of introducing sawoke meters. This control procedure .

will have to be implemented 1n all new vehicles that will be
manufactured. As Sri Lanka does not manufacture motor vehicles
the countries which manufacture vehicles in the region should lav
gown common rules to a group of countries with regard tc vehicle
certificatation or type approvals. Vehicles manufactured by all
such countries should have similar emission characteristics. It
may also be necessary to have a certificate of conformity on type

approvals for new wvehicles, before putting up for sale. It may
be mentioned that there are differences between the European,
Japanese and American type approvals. These tvype apprcvals

shculd comprise 2omission documentation including certiricate ‘of
compliance of vehicle type, description of venicle ana engine,
emission test report, diagrams of emission control system,
exhaust system, and additional anti-pollution devices. There are
diftferent standardese ir India, Fhilippines and certain othner
“ountries.

Sri1 Lankran roaogs. such as thos2 ir the city of Colombe and major
cities lik2 Kandy. Galle are alwavys congusted with traffic. The
fuel LLsed .~ gasoline wvehiclee 1€ leaded oetrol. Vehicles
imported =z Sri vanke {New. or usea) are not equipped with
catalvtic converterz. f:r pollution has & significant impact on
nealth causing ra2spiratory diseases. In order to contro: thnis
state of emissior from gasoline vehicles, catalytic converters
could be nordered when new or used vehicles are 1mgortec. For
this purpose 1t -5 necessary that the fuel supplied should alsc
oe non-leaded.

Discussions have been conducted regard’ng a programme of Clean
ALr 2000 - Action Plan. 1[It may be mentioned that the Sri Lanka
refineries would be 1n a position to supply non-leaded petrol by
1995 if the necessary funds are made available to do so.
Similarly the Garages which are authorized to inspect vehicles
Tor the 1s3ue of annual Fitness Certiticates should bhave
appropriate equipment to check engines for emission level.
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Availability of smokemeters in these garages should be a require-
ment to test emission level both in petrol and diesel vehicles.

In the city of Colombo traffic planning is controlled by the
Ministry of Transport & Highways, Urban Development Authority and
the Colombo Municipal Council. Road transport in Sri Lanka is
estimated to be nearly 8 - percent of the mcde of transportation.
Presently the network of the roads in most of the major cities is
old and therefore unable to accommodate the traffic volume or the
weight of vehicles. The roads are also not maintained regularly and
properly due to various reasons. This is a main cause of road
accidents, and air pollution. Fortunately some of the trunk roads
have been re-constructed, widened and reinforced for heavy traffic
and smooth flow. Because of the present road congestion and too
many vehicles running on the same roads, vehicles have to be
stopped many times on the journey thereby causing air pollution by
vehicle emission.

The Department of Motor Traffic in collaboration with the Police
Department has initiated a programme of road checks at random to
prohibit the use of unroadworthy vehicles and to cancel their
registrations. The Department is also taking stricter measures by
these means to curb the use of unroadworthy belching vehicles on
roads as the vehicle population is expected to double itself within
the next 10 to 15 years.

It is considered necessary to eliminate the use of two-stroke motor
cycles from highways and permit four-stroke ones whose air
pollution is said to be less. In the present circumstances it is
considered essential to stop the import of vehicles used for more
than 3 years as an action plan to maintain clean air by the year
2000. At present this limitation is effective only for motor cars.
The Department of Motor Traffic has already taken action to
discourage the increasing conversions from petrol to diesel engines
by way of increasing the conversion fee from Rs.50/ to Rs.35,000/.

The Police Department on the other hand imposes heavy penalties on
unauthorised conversions of motor vehicles from petrol to diesel,
and on owners of excessive belching vehicles.

Action is being taken by the Department of Motor Traffic to
establish a fully automatic Vehicle testing Centre in the vicinity
of Colombo initially and to have such Centres in all major cities
subsequently for the purpose of inspecting vehicles properly for
the issue of annual Fitness Certificates, which is presently done
by authorized Garages, once this Testing Centre is established
there is a possibility of testing all vehicles for fuel emission.
According to present regulations a vehicle should be free of grit
and smoke. Stricter regulations should be laid down after the
installation of the Testing Centre.
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SUGGESTED AMENIMENTS TO THE MOUTOR TRAFFIC ACT.

It is suggested that the smendments to the Motor Traffic Aot
should include the following in order to mitigate the pollution
oaused by wehicle exbhaust fumes.

1. STANDARDS POR EXHAUST EMISSICNS FOR EXISTING DIESEL DRIVEN
VEHICLES . . )

Exhsust emissions from all diesel driven motor vehicles
should oanform to specified standards,

These standards oould be made Yy regulatica/ty order, etc.
under the NMotor Traffic Act. .

The standards sy be made effective from a specified date
or upm publicstion.

STANDARDIS POR EXHAUST EMISSIONS FOR EXISTING PETROL DRIVEN

Exhaust emissions from all petrol driven motor vehioles
should confors to specific standards,

These standards oould be made hy regulation/by order, stc.
under the Motor Traffic Aot.

The standards may be made effective from a specified date
or upan publication,

STANDAHRDS FOR EXHAUST EMISSIGES POR EXISTING MOTOR CYCLES
SCOOTERS AND THREE-WHEELERS .

Exhaust eaissions from every motor cycle, scootex or three-
wvhesler should oonform to specifio standards.

These standurds could be made by regulation/ty oxder, etc.
under the Motor Traffic Act,

The standards may be made effective from a specified date
or upon publication. .

FINES FOR K(N~COMPLIANCE WITH EXHAUST EMISSION STANDARIS.

The appropriate authority/Department of Notor Traffic,
Traffic Police/Central Enviohmmmntal Authority should bde
empowered to specify and fmpose fines for non-cospliance
with the standards for exhaust emissions by motor vehicles
as indicated under 1, 2, and 3 above.

STANDARDS FOR EXHAUST EMISSICH FOR PRTROL DRIVEN VEHICLES
170 ¥ RECISTEHRED FOR THE FIRST TIME IN SEI LANKA.

a) A1l petrol driven motor wvehicles to be registered
for the first time {n Sri Lanka should be made to
oomply with relevant standards for exhaust eaissions
specified under ths Motor Traffic Act.
The standards could be msde bty regulation/by order,etc.
snd may be made effective from s specified Yate
or upon publication. ‘
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So

7.

. 8.

b)

Applications for registration of petreol drivem
vehicles should be approved anly after the Depart-
mant of Motor Traffic has been satisfied that the
pestrol driven motor wvehicle has been tested for
compliance with the specified standaxds.

A certificate issued bty the Manufsocturer of the
wvehicle or Yy a registered Garage in Sri Lanks
should be made acosptadle for this purpose, -

STANDARDS FOR EXHAUST EMISSICE FOR DIESEL DRIVEN NOTOR
VEHICLES 70 BEE REGISTERED FOR THE FIRST IN SHI LAKKA.

a)

41] diesel driven mofor wehicles to be registered
for the first time in Sri Lanka should be made to
comply vith relevant stsndards for exhaust eaissions
specified under ths Motor Txraffic Ast,

The standards oould be made bty regulation/hy order,
etc, and may be mads effective from & specified date
or upon publication. - -

Applications for registration of diesel drivem
vehioles should be approved only after the Departaesnt
of Motor Traffic has been satisfied that the diesel
driven motor vehicle has been tested for compliance
vith the specified standards.

A certifioate issued by the Manufacturer of the
vehicle or bty & registered Garage in Sri Lanka should
be msade acceptable for this purpose.

STANDARDS FPOR EXHAUST EMISSION FOR MOTOR CYCLES AND
SCOOTERS T0 FE EEGISTENED FOR THE FIRST TIME IN SRI LANKA.

a) A1l motor cycles, scooters and three-wheelers to be

refgistered for the first time in Sri Lanke should be
made to comply with relevant standards for exhaust
enissions specified under the Motor Traffic iot,

The standards could be made by regulation/ty ordex, etc.
and may be made effective from a specified date or

upan publicatien,

b) Applications for registration of all motor cyoles,

scooters and three~vheelers should be approved only
after the Department of Motor Traffic has been
satisfied that the petrol driven motor vehicle has
tested for oompliance with the specified standards,
K certificate issued by.the Manufacturer of the
vehicle or by & registered Carage in 8ri Lanks should
be made acoeptable for this purpose,

NLEAIED FETRAL.
2) All petrol driven motor vehicles to be registered for

the first time in Syri Lanka should be capable of running

on unleaded petrol with effect from a specified date,
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REGULATICNS

Since szoke-meters for the msasuremant of smoke emissions from
diesel wehicles are already in the process of being purchased
we may also Gazette the Regulations umder the Motor Traffic Act
for this purpose. A draft is given below 13 )

1.

.. 2.

3.

4.

— s W g

EEGULATICNS WNIER THE MOTOR TRAFFIC ACT FOR
SMKE EMISSIONS FROM IIRSEL VEHICLES.

Any offiocer not bdbelow the rank of Sub-Inspector of
Police, vho has reason to believe that a wehicle is
emitting exvessive or other pollutants which are likely
10 cause environmental pollution, endsngering the health
or safety of any other user of the road or the publis,
my direct the driver of any other persom in charge of the
wvehicle, to sulmit the wehicle for wndergoing a test -
to measure the standard of black smoke or the standard
of any of the othexr pollutants specified by these
regulations,

The moke level measureasnts from diesel vehicles shall be
oarried out Ly & ° ceee .. ¥ Ly means of o smoke meter

approved for that purpose by the Department of Motor
Traffic and-the Central Environmental Authority,

The driver or any person in charge of the vehicle shall
upon demsnd by any officer referred to in (1) adbove,

submit the vehicle for testing for the purpose of measuring
the standard of smoke or the levels of other pollutants or
both.

Smoke density for all diesel driven vehicles shall be as
follows 3

Method of Test Maximum Smcke Density
' ' Hardridge Unit
Bumning with free
acceleration method from
idle speed to 60 per cent 80
of the maximum rotating
speed., )

# To be specified in consultation with the Commissioner of
Motor Traffio and Director/Traffic, Police Headquarters.

\
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Annex 11

CONTROL OF EMISSION FROM NEW VEHICLES
JAKARTA, JUNE 8 — 10, 1993
COUNTRY PAPER
INDIA
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CONTROL OF EMISSION FROM NEW VEHICLES
JAKARTA, JUNE 8 - 10, 1993
COUNTRY PAPER

INDIA

N. Bagchi

Director, Ministry of Environment
Government of India

New Delhi

The growth of vehicles in the metropolitan cities in

India is at 13 percent. The rate of growth is at about 3

percent.

This has caused an increase in the problem of air
pollution.
While emissions from industries areis being effectively
controlled through compliance of the prescribed standards and
permit for lécation of new industries, the large number of
vehicles being registered each day is causing a deterioration of
air quality. Vehicles contributed 100 tons per day in 1973 in
the city of New Delhi, this has gone up to 500 Tons per day of
pullutionts in 1993 and is about 70 per cent of the total

emiss: a1s. The situation is similar in other cities.

. There is a network in the country of nearly 350 ambient
air quality station which monitor suspended particulate matter,
oxides of nitrogen and sulphur dioxide. The data shows that air
quality is mostly within the prescribed standards. There are-
excursions in particulate levels from natural dust and adrese.

metecrological conditions.
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The standards for new vehicle at present are as per»ECE :
15-04. The standards notified for 1995 and indicative standard
for 2000 are given in the Annexure. The driving cycle is based on
actual data collected in 1987. This cycle is more demanding

than the ECE cycle and is based on Indian cities, owning to their

peculier mix.

The Governﬁent has initiated epidemeological studies in
18 critically polluted areas. This would show the effect of air
pollution on the health of the people. The data would be used in
setting standards for thé future.
The pattern of fuel consumption shows that diesel is three times
that of petrol. Within the SI engines, the two and three wheelers
use 65 percent of\the petrol. The price of petrol is more than

twice that of diesel.

The analysis of the air quality data indicates that
hydrocarbons and particulates ar; the major problem. The
technical pathway for the future, demands strict control for two
and three wheelers and public transport.

Compressed Natural Gas for public vehicles is proposed for the
future. |

Trials for substitution with CNG have already been taken up.

The standards notified on the basis of the technical pathway that
has been adopted is awaiting public comments.

The use of CNG and lean - burn technology are the options that

are being seriously considered.
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Government has approved four laboratories to test vehicles for
type approval and conformily of production.

New vehicles, at present, are being certified by these
four laboratories which are equipped with chassis dinamometer
required for such tests. One of these is being upgraded through
UNDP support. Two other laboratories also ha§e the basic

facilities for such tests. These can be upgraded when required.

-
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Anng;ure-l

MASS EMISSION STANDARD FOR PETROL DRIVEN VEHICLES BFFECTIVE
FROM 17“1995'

TYPE APPROVAL TESTS

Passenger cars

Reference mass co HC + NOx
R(Kg) g/km g/km
R ¢ 1020 5.0 _. 2.0
1020 ¢ R < 1250 5.7 2.2
1250 ¢ R ¢ 1470 6.4 2.5
1470 ¢ R ¢ 1700 7.0 2.7
1700 ¢ R ¢ 1930 7.7 2.9
1930 ¢ R ¢ 2150 8.2 3.5
R > 2150 9.0 4.0

Note
The test will be as per Indian driving cycle with cold

start.

There should be no cranckcase emission. (To be implemented
from 1.1..994) o .

Evaporative emission should not be more than 2.0 g/test.
(To be implemented from 1.1.1994) ’

Two _wheelers (For all -cateqories)

CO - 3.75 g/km
HC - 2.40 g/km

Note
The test will be as per Indian driving cycle with cold

Three wheelers(For all categories)
) . - ..
CO - 5.6 g/km .. ..
HC - 3.6 g/knm ‘ T
Note
The test will be as per Indian driving cycle with cold

start.

CONFORMITY OF PRODUCTION TESTS
Passenger Cars (For all categories)

A relaxation of 20% for CO & 25% for combined HC+NO,C£or

the corresponding values of Type Approval Test given above
would be permitted.

Two_& Three Wheelers (For all categories)

A relaxation of 20% for CO and 25% for HC for the values
of Type Approval Test given above would be permitted.
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Annexure II
(Page 1 of 2 Pages)

MASS EMISSION STANDARD FOR DIESEL VEHRICLES EFFECTIVE FROM
1.4.1995.

TYPE APPROVAL TESTS

Vehicle category HC* cor NO_ - Smoke
(g/KWH)  (g/KWH) (g7 KWH)
Medium & Heavy 2.4 11.2 14.4 zx
over 3.5 Ton/GVW
Light diesel 2.4 11.2 14.4 rxw
upto 3.5 Top GVW
o ou
Reference mass CO=» HC + NO,**
R(Kg) ~ ’ g/km g/km
TR <€ 1020 5.0 2.0
1020 ¢ 2 ¢ 1250 5.7 2.2
1250 ¢ R < 1470 6.4 2.5
1470 ¢ R ¢ 1700 7.0 2.7
1700 ¢ R ¢ 1930 7.7 2.9
1930 ¢ R ¢ 2150 8.2 3.5
“'; > 2150 9.0 4.0
Note ~

The test cycle is as per 13 mode cycle on dynamometer.

The test should be as per Indian driving cycle with cold

start.
a

The emissions of visible pollutants(smoke) shall not exceed
the limit values to smoke density, when expressed as light
absorption coefficient given 7 [ age 2 of Annexure II fer
various nominal flows wher .._st=2: &t constant speeds over
full load.

. CONFORMITY OF PRODUCTION .+ 7€

A relaxation of iC™~ for th - alues of Type Approval Test
given above would pe permitted .
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Annexure II

- : ( Page 2 of 2 Pages)
i
! [N
. : Nominal Flow Light Absorption
: G(1/s) Coeffjicient '
; {K{m *)
!
. 42 2.00
H 45 1.91
! 50 1.82
! 55 1.75
60 _ 1.68
. 65 .. - 1.61
: 70 1.56
; 75 1.50
80 1.46
: 85 1.41
90 ‘ ) 1.38
95 1.34
100 1.31
105 1.27
110 1.25
115 1.22
: 120 . 1.20
' 125 1.17
130 ] ) 1.15
135 o 1.33
140 1.11
145 : ’ o 1.09
150 1.07 "
155 - 1.05
160 1.04
165 o0 1.02
170 1.01
175 : 1.00
180 0.99
185 0.97
170 0.96
195 ' 0.95
200 0.93]
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Annexure IZ1

MASS EMISSION STANDARD FOR PETROL DRIVEN VEHICLES -
EFFECTIVE FROM 1.4.2000

I TYPE APPROVAL TEST
i) Passenger cars{for all categories)

CO - 2.72 g/km
HC + NO, - 0.97 g/km

Note

1. The test should be -as per Indian driving cycle with cold
start.

ii) Two_wheelers(for all categories)
CO - 2.0 g/km

HC - 1.5 g/km
Note

1. . The test should be as per Indian driving cycle with cold
start.

iii) Three wheelers(for all categories)

CO - 4.0 g/km
HC - 1.5 g/km.
Note

1. The test should be as per Indian driving cycle with cold
start.

I CONFORMITY OF PRODUCTION TESTS

i) Passenger Cars (For all categories)
A relaxation of 16% for CO & combined HC + NO E?r
corresponding values of Type Approval Test givern above
would be permitted.

ii) T#o & Three Wheelers (For all categories)
A relaxation of 20% for CO as well as HC for the values of
Type Approval Test given above would be permitted.
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Annexure IV : .

PRI TS

MASS EMISSION STANDARD FOR DIESEL VEHICLE BFF=ZCT1VE FROM

1.4.2000
! I TYPE APPROVAL TESTS
1 -—— - -
: Vehicle category HC» co= NO, * pM= S-oke
R (g/KWH) :
i
!
1. Medium & Heavy 1.1 4.5 8.0 0.36 ean
: over 3.5 ton
H GVW
. Light diesel 1.1 4.5 8.0  0.61 *es
. upto 3.5 ton
: GVW -
: OR
CQO &= HC + NO *s  DMes
g/km g/km
2.72 0.97 0.14
Note

* The test should be as per 13 mode cycle.

**]1) The test should be as per Indian driving cycle wiih cold
start.

LA The emission of visible pollutants {(smoke) shall nc: exceed
the limit values of smoke density , when expresssd and
light absorption coefficient given at Page 2 of Anrexure IV
for various nominal flcws when listed at constant speed.

over full load.

I CONFORMITY OF PRODUCTION TESTS 3
. A relaxation of 10% for the values of Type Approvel Test
given above would be permitted for Conforamity Of Przduction

Test for all vehicles.
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GENERAL VIEW OF MOTOR VEHICLE INSPECTION
FOR EMISSION CONTROL IN TEHRAN / IRAN

THE MUNICIPALITY OF TEHRAN
TEHRAN MOTOR VEHICLE TECHNICAL INSPECTION BUREAU
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INTRODUCTION

The city ofTehnnwilhanamo(dgmhmdredsqmm:’uoneofvthem
polluted cities of the world. With the start of new management of the municipality of
Tehran towards the ead of 1989, the major prodlems which were not given encugh
altention to in the previous years because of the crisis caused duc to the imposed war,they
were once again seriously evaluated.

One of the main reasons for Tehran's polluion is due 10 the traffic of more than
onc million motor vehicles which contribute to 60-70 % of the over all pollution.

THE HISTORY OF THE FOUNDATION OF
TEHRAN'S VEHICLES TECHNICAL INSPECTION BUREAU

The municipality of Tehran started to establish the burcau of Tehran's vehicles
technical inspection in 1990 so that (0 make sure that the privaie and public transportation
vehicles get inspected twice and four times a year respectively.

This bureau through proper selection and implementation of one hundred and
fifty equipped stations throughout the city of Tehran started the inspection of vehicles and
by the end of the first year, 350000 vehicles were throughly inspected. The points looking
for during inspection are listed in autached appendix 1. Some of the projcts carried out or
in the process of being carvied out by this burcau are as following.
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CARRIED OUT PROJECTS :

1- THE PROJECT OF SUPPORTING THE INSPECTION LOCATION
WITH ADVANCED FACILITIIES SUCH AS ADVANCED ENGINE
ADJUSTMENT EQUIPMENT AND EMISSION ANALYSERS FOR THE
ANALYSIS OF THE EXAUST EMISSIONS OF VEHICLES.

At the begining of technical inspection of vehicles for monitoring the emission of
gases, it was sufficient enough to just look for vehicles which did not give out any soot,
thus the non oil burning vehicles were certified and issucd an inspection sticker. However
with the improvement of technical inspection and the neccssity to reduce air pollution, the
need for modem facilitics and advanced gas emission monilors were stroagly felt. -

Because of this need the municipality of tehran processed purchasing one hundred
and fifty engine adjustment equipment and gas emission analysers from sun electric
corporation. These equipment in addition to detecting faults within the electrical system of
the vehicle, they can alsc search for and measure four different types of emission ( co,
c02, Hc, 02 ) and provide complete datz before and after adjustment with the help of a
printer. these results together with an inventory lis; from each vehicle will be sent to the
data processing department of the burcau in order 10 gather and provide complete
statistics and data of the vehicie flect.

2- MAKING DATA BANK AND STATISTICS FOR
TEHRAN’S YEHICLE FLEET.

Duc to not having access 10 accuratc statistic of curreat status of tchran's
veaicles, the nced to make an informative data bank was feit, and thus this burcau by the
end of 1992 -stazted- making Wrio-bank and therefore it is hoped that a good statistic and

data of all current existing vehicles to be gathered by the end of 1993 .
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3~ GIVING THE NECESSARY AWARENESS TO
CITIZENS AND GIVING SUFFICIENT
TRAINING TO PEOPLE IN CHARGE

OF THE INSPECTION LOCATIONS.

Since a2ir poilution reduction is not possible but with the cooperation of all the
citizens, thercefore this inspection burcau through runing great advertising project
thmughmuthedtypr;widedmcdﬁmﬁthmcmqamofmcwedmm
FUTURE PROJECTS
1) USING ADDITIVES IN DIESEL FUELS.

With consideration to traffic of approximately 3000 buses in the city and the
pollution caused due 1o the traffic of these sort of vehicles, N 1 O C ( National Iranian oil
company ) agreed 10 provide these vehicles with new types of fucls with added additives.
THE PRELIMINARY RESULTS OF THE TRIAL TEST OF USING
FUELS WITH ADDED ADDITIIVES.

2) Reduction of fuel density and consequently reduction of soot to at least 50% -

b) Reduction of fuel consumption 15 10 18% .

¢) Reduction of CO to approximately 15%

d) Other results: reduction of pollutants and hydrocarbons and as a result reduction of

repairs and maintemance of diesel engines
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2) CONVERSION OF PUBLIC VEHICLES TO GASEOUS FUEL
SYSTEMS.

Due to less pollution caused through consuming gaseous (uels than _gasoline.
conversion of public vehicles from gasoline system (o gascous system was looked over, and
it is predicted that by the begining of 1994 , 2000 more taxi with gascous fucl system 10
be added to the current existing 4000 taxi already converted (0 gaseous systems and
approximately 125" garbage pick up vans (0 be converted to gaseous fuel systems.

3) GASEOUS FUEL CONVYERSION OF URBAN PUBLIC
TRANSPORTATION.

The urban public transportation company, at present has purchased ten new benz
model 302 buses with OM 360 engines which have been converted to three gaseous fuel
systems (LPG , CNG , DAVAL FUEL). It is forseen that this num*2r 1o be increased to
onc hundred at the preseat year and (inally one thousand of them 10 be coaverted to
gaseous fuel systems

Parallel to other actions, NIOC has suggested the followings for better
improvement of fuel.

A) To dzcrease the lead content of leaded gasoline to less than /2 of gram in every liter.
B) To decrease the benzer. content of leaded gasoline 10 less than 5% of its volume.
C) The sulphur content in diesel fuel must not exceed over /7 of the weight of fuel.
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.. 1 EHKAN | echnical Inspection of vehicles

Uate ot issue Lenter code No
Vehicle Private 3 Public &3 Heavy 3 Motor cycle (O
#(ind of vehicle |  _Licence plate | ~ |SeriatNo |__ T "]
) System [:“ __l Engine Number[ Ichassi No |
EJ Model l Speed Omitter Digit | ]

General‘characterlstlcs R
1_ Number plate [ 2 Chassino [ / ’ \
Fail 3_ Engin no O 4_ Color (- (Pass
5_ Correctness of Docuimentation[_] ..

General ltems

“Official copy

6_ Body '"1 7_Paint work L) 8_Engine CJ 9_Glass ]
10_Mirrors 73 11_Lights 03 12 Horn 33 13_Tires =
14_ Wippers 3 15_sits CJ 16_ Breaks [3J 17_ Exhaust 5
18_ Steering wheel— 19_ Front end Suspension 3 20_ Shock obserbers 3
21_ Clutch 3 22 Gear 3 23 Gages T3 24_emision gas (2
CcCoOZMI® COg% O2C 3% HCIPM
——:———P“Eu lic_service_Vehicels
25_ Badges (] 29 Bumpers [J
26 _ ~Luggage Compartment [ |
27_ Meter 11
28_Taxisign | | ]
-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.~.—.-.-.-.:-.-.-.-.-.-.-.t}h
— Dale of Issue Center code No
Vehicle Private O Public T3 Heavy 3 Motor cycle 3
KKind of vehicid |Licence plate[______ ]Seriai No | ]
System [ " Jengine Numbef Ichassi No | ]
| Model Speed Omitter Digit
> L ]G _____ C___ ]
o . ——. __ _General cliaracteristics —
o/ N\ | 1_ Number piate [ J 2_Chassino (1 | /
£y ( Fail 3_ Engine no (| 4_ Color Lt ( Pass
D] . .
E ‘\_ . 5_ Correctness of Documentation[ ] N
~
o General Itemns
-+ [6_ Body 3 7_Paint work C3 8_Engine C3 9_Glass (o
gj) 10_Mirrors ~ LJ 11_ Lights (3 12_ Horn T3 13_ Tiers (]
O [14_ wippers ™ 15_ Sits 1.1 16_ Breaks L2} 17_ Exhaust =
18_ Steering wheel .21 19 Front end Suspension—; 20_ Shock obserberscm
21_ Clutch 1 _1 22_ Gear (= 23_ Gages ! = 124 emision gas 3 l
c02| 'L_C_OL"E'—" HC@..‘.
Public service Vehicels
25_ Badges 1| 29 Bumpers ([
26_ Luggage Compartiment | 9
27_ Meter (7

. 28_ Taxi sign U

A3
*The number of this certificate must match your sticker number
*Use the above form only when the vehicies pass, otherwise use this form.
*In case of failure you are repair the fault immediatly and return to the save
test station and obtain your certiflicate.
e .= - P This.certificate is valid for 3 monufs for 1. 3.V.S and P.S.V.S and 6 montnhs
for private case.
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Annex 12B

“The effect of service and tune-up on emission reduction in used and aew

vehicles™

Report from: Tehran Municipality

Project Done by: Air Pollution Conarol Co.

(P.Haszeh)

“In the name of God™

Incroduction

At the preseat the extremely polluted air of Tehran environment is i

-

most intricated problerm.According to the officials of World Health
Organization (WHo). from the s;moke concentration point of view , Tehran
is the first polluted city and from SO2 - concsntration view point it is the
second pollu;cd city of the world. The emissions of outomobiles. including
those of the gasoline engines. gasoil eagines.and motorcvcies. are one ot the
most important source of air pollution in Tenran which make 60~70% o¢
total air pollution in Tehran. According -to-the-{ataseswaiastics. sxisting in the

report of world Bank mission the amount of daily emission of major air
z

pollutants of Tearan is as follows:
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[ZEAL

- HC. uncombusted Hyvdrocaroons {causing respiratory tract cancer), 610
tones.
~ CO. carbon monoxide (causing reduction in O2-absorbtion by bo dy

dssues), 4700 T.

~NOX, the family of aitrogen oxides (Qusing respiratory diseases), 500T.

- SC2, sulphur dioxide {its breathing in high amounts. cawsss repiratory
diseases), 105 T.

~ Pb. lead (causing nepatic . renal. digestive failures , and psychological
effests in children), 3T.

Now there are manyv various and effecive methods which are used

_in the field of reduction cf poiluton caused by cars. in the world . specially

in industeriai countries. Bezause of the limittions of the fuel Xind and i
cost. Applving .these methods in our country: at least in {uture vears is
impossible {or example an equipment clled "Qalytic convertor” insiiled in
the way of the exhaust of cars. reduces more than 90% of the poilution of
emissions. bur since this equipment needs free lead gasoline. There is no
possibility for using it in the country at the present time . So. considering
the acute present situation of the 3ir in Tearan it seams that using of an
etfective and economical aporoach for reducing air pollutions is necessary.
The following regort is the result of a1 research done recently in the fieid of
studying the amount of the reduction of the pollution vcau‘scd oy the

exhaust emmisions through regulating engine and doing periodic sarvicss. by




the “unit ot evaluation and control of air pollution™. affiliated to "Tehran
Traffic Conaol Company”. The outcoming results are exwemly considerable

and can be used in the process of cnéoumcring with the pollution of cars.

Scope of the project : .

The project has two paris. The fist part will assess the Technical safety
of the gasoline cars of Tehran through sampling. The second part will test
the 49 cars selected by statistical analysis for two times one before tune—up
and required servics (including changing spark plugs. poing and air filter)
and one , after che meadoned operaton by analyzing oquipments existing in
the combuszion loboratory of oil resc.rch ceater. (The scope of the projest
and its aaissification are enclosed.)

Resules:

In the first part of this project the following results wers obtained by
assessment of the Technical saftety situation of the existing cars in Tenran.

A= 17% of the cars have oil burning , and 83% of them don't have this
defect.

B- 12% of the cars have spark plugs with very good condtion (the
spark plug is new.)

40% of the cars have spark plugs wicth rood condittion([t is used for a
short time.) v

40% of the cars have spark plugs with bad condition([t is out of
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standard.)
- C- T7% of the cars have regulated points.

23% of the cars have unregulated points.

D- The engine of 44% of the cars are repaired to tally the engine of
12% of the cars are repaired partally.

The engine of 44% of the cars arenot repaired.

E- 57% of the drivers pay little attention to engine regulation and
service ot their cars.

43% of the divers pay much atteation to marintenance and servics of
their cars.

The best resuit that we c2n g=: from the first part of this projec: is
: that a low percentage of the cars in Tenran which has a very bad
technical situation makes the emajor part of the pollution caused by
cars .

In the second part of the project with evaluation of the amount of
reduction of air pollutant gases (Co.Hc) under the esffect of engine
regulation and periodric services.(including changiag of spark plug,
points and air tilter) some interesting results are obtained. Figures | o
7 which are enclosed indicate cinsiderable reduction of pollution for

. some cerrain samples of cars. The charactesistics of each c2r and the
amount of pollution reuction are identified under each figure. The

imposed driving cycle on car is the European cvcle (03-135 ECE) . and
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all of the obtained amounts of test have been compared with the
current. European standard in figure 8. the amount of fuel consumption
reduction in manufactured cars in the decades of 60. 70, 80 and the
years of 1990-1992 is identfied, and if showes that the amount of fuel
consumprtion reduction in old car, which inciude a higher percentage of
existing cars , is at 2 high level.

The tested cars are selected through statistical onalysis and their
characteristics are as follow:

1- They are selected from different decades. various types and models.

2- The above cars were the most numerous betwesn their ~oevals.

The oonined resuits of tess are s follow:

I- Service and engine regulation in diiferent age classes have reducted

carbon monoxide about 20-38 percent and Hvdrocarbones about 15-43

percent
2- The overal smrstics of cars from the view point of age class. show
the following reductons :
- 456, ot reduction in Co: and
- 40% ot reduction in uncombusted HC

Using the obtained resuits of tests on cars befor regulating the

cngine. on the average the weight of the air pollutions or gasoline

engines are as follow: \

- Before regulacing cthe engine and service . CO 57 ¢/Km and HC 4.6
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g/Km.

- After regulating the eagine and service , CO 2.8/gKm and HC 235 - -

g/Km.

Now, supposing that each car anrualy covers a distance of 15,000

Km on the average, and considering the number of 1,000,000 ars and
gasoline vans the amount of annual reduction of the pollutant gases of
Carbon monoxide and uncombusted Hydrocarbones in Tehran will be as
follow:

~ Carbon monoxide reduction : £35.000 tones per vear .

- Uncombusted hydrocarbones reduction : 54.500 Tones per vear.

The results nave also indicatec hat wicth regulating the engine the fuel
use will be reduced about 13%.

According to the statistics. announced by the Nadonal oil company
of Iran in 1991. 6 million liters of gasoline is daily consumed by cars
in Tehran . So coansidering the average reduction of 15% in fuel
consumption through regulating the engine and car service . we will

save about 780.000 liters of wasoiine zach dav.

Conclusion:

According to the estimactions done in the orojec: of studying the
effects of engine regulation and periodic services of cars . the following

results are obtained:
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If we can provide the engine regulating faciiities for the drivers ot
gasoline cars in economical way , a great aumber of cars will be
regulated and serviced in a limited interval with a low cost.

Also , the swudies indicate that the drivers training in different
ways such as mass media can promote their knowledge about the
effects of engine regulation on cars. Adopting the policy of regular
service and regulation of car the following results are obrained.

1- The co production , which is one of the detrimental gases for human
health and causes the reduction of O2 of absorbdon by body tissues. will be
reducsd by 435,000 Tones annualy.

2- The uncombusted HC prodcction . which causes respiratory trace
cancsr in human. will be reduced by 354.500 tones annualy .

3- The daily gasoline consumption in Tehran will be reduced by 13
percent : uking into consideration the amaunt of daily consumption of 6
. miilion liters (The statistics of the national oil company oil Iran in i370),
we will save 780.000 licers of gasoline.

1~ Considering the amount of daily gasoline consevation in Tenran we
can estimace thac the annally production of lead in Tehran air wiil e
reduced by 160 Tones.

Some various hygenic and cultural resuits have also’ besn obtired

by adopting this policy.
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COUNTRY PAPER OF THAILAND

Introduction

Thailand is naturally an agricultural countrv vwhich is pro-
aressing rapidly in science and technrology sectors. In the past
decades, the rapid economic growth has increased air pollutioa grad-
vallv from industrv. communication, tramsport, and other activities.

The major sources of air pollution in Thailand are motor
vehicles and the industries. There are more than 3 wmillion motor
vehicles and more than 6 million motorcvcles in 1992. The pollutamts
from motor vehicles include carbon monoxide, hydrocarbons, and
suspended particulate matters (SPM). Lead from gasoline is also
dangerous to public health.

The lead content in gasoline was reduced in 1984 from 0.84 g/
litre to 0.45 g/litre and to 0.15 g/litre on September 1,1992.Unleaded
gasoline was introduced to Thailand on May I, 1991 in an effort to
reduce the risk of people from lead toxicitv. Even though air quality
in Thailand is considered to be acceptable in general, there are still
some problems in the congested streets and industrial plants. The
problems can onlv be solved with strong coordination and implementa-
tion of various agencies concerned, especially the enforcement and
control of srtandards. Public awareness can be a verv important tool to
help solving the problem. With mutual understanding between public and
private sectors, the air and noise pollution problems may certainly be
leading in a brighter direction.

Existing Vehi:les Emission Comtrol

Government has adopted many plans to address the air
pollution problems caused by motor vehicles. Several measures which
have been already taken under these action plans are the introduction
of unleaded gasoline and reduced sulphur conteat in diesel fuel, and
also the establishment of catalytic converter 1in new motor vehicles,
beginning in 1993. Other planned measures include strengthening and
reinforcing the existing annual safety and emission inspection
programme for commercial.vehicles, apd.. the establishment of a similac
annual iaspection for motorcycles and private cars.

Land Transport Department had proposed a project, which had
already approved bv the Ministrv of Transport and Communications to
allow private sector in setting up the inspection srations (franchise
stations) both in the Bangkok Metropolitan Area and provincial areas.
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In the beginning of 1994, the lnspection on private cars and
motorcycles viil begin wvithin Bangkok and the vicinity vhich consist
of 5 provinces in addition to Bangkok. This project will be expanded
to other provincial areas and expected to cover every province by
1998. (17 provinces in 1995, 16 provinces in 1996, 21 provinces in
1997 and 1) provinces in 1998).

In 1994, which 1is in initial phase of this project., the
inspection vill be done on the private cars that has been registered
for 10 vears or more, 7 vears or more for motorcycles.

In 1998, every private cars and motorcvcle that has registered
for 3 vears or more must be inspected bv the governmental authorized
inspection centers. The effective terms of inspection are given in
Annex I.

For more effective wvay to solve the pojlution, the Sub-
committee of Air and Noise Pollution, vwhich is appointed by Pollution
Control Committee, under the Environmental Promofion and Prevention
Act. B.E. 2535 (1992) considered to reduce CO emitted from gasoline
engine 6% by vol. at idle speed as follows:

- Any vehicle registered before Januarv 1, 1983 must
have CO not exceeding 6% by vol. at idle speed.

- Anv vehicle registered from .Januarv 1, 1983 to
October 31, 1993 must have CO not exceeding 4% by vol. at idle speed
and must have HC not exceeding 600 ppm.

- Any vehicle registered from November 1, 1993 must
have CO not exceeding 1% bv vol. at idle speed and must have HC not
exceeding 100 ppm.

Hovever, the above standards are still under consideration and
may change when ever the more information is available.

New Vehicle Emission Coatrol

The new emission standards for motor vehicle and motorcyvcles
that will go into effect in 1993 are based on ECE Requlations. These
emission standards are established bv the Technical Committee on
Vehicle Emissions Standards of the Industrial Products Standard Act.
B.E. 2511 (1968), which includes repcesentatives of Land Transport
Departmént. Pollution Control Department and other agencie§ concerned,
and wvill be enforced by the HMinistcy of Industry. The Technical

Committee has been set up 6 emission standards, of vhich 4 emission

standards hHave already been published 'in tuc-&c.ai Gazzetee, the oiher

2 emission stundards still are circulated for public comments before
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submit to the Industrial Product Standards Council for approval. The
Technical Committee has further prepared another 1 draft standards and
will cary out in 1993. (Ancex IT)

On March 10, 1992 the Cabinet resolved that the followving
passenger cars (gasoline engine) have to be equipped with catalvtic
convertec;-

. tngine dispiacement of 1,600 cc. or more
- 1 January 1993 - for imported vehicles
- 1 March 1993 - for local assembly

Engine displacement less than 1,600 cc.

- 1 September 1993 - for imported vehicles
- 1 November 1993 - for local assembly

Traffic Conditions in Bangkok

8angkok's traffic conditions are among the worst is Aslia, and
have been steadily deteriorating in recent vears. Severe congestion is
the principal svmptom, with long journmev times, high fuel consumption,
and high level of pollution. Rapid grovth of the human and vehicle
nopulations, divided responsibility among separate agencies with no
coordinating authority, and inadequate investments have contributed to
the groving seriousness of the situation over the past 10-15 vears.
The problem is compounded as the city grows outward, and private land
developers provides subdivision roads without relationship to an
overall arterial road network. The result is a confiquration of road
space unable to cope with the existing traffic demands. As the vehicle
fleet 1s expanding at about 10% annually (Annex III). The com-
paratively modest road building and traffic management measures that
have been introduced have not been able to keep pace with the needs.
Traffic congestion has reached the high levels that no "peak hours”
are discernible as heavyv traffic spread throughout most of the working
day. Therefore the Governmenf has to estabilsh the Office of the
Commission for the Management of Road Traffic, under the Office of the
Prime Minister, in order fo solve such traffic problems.

Coaclusion

Government. and varicus agencies have implemented mahy measures
including amended a rew pollution law in 1992. Such law has an effect
on in-use vehicles and new vehicles to be more stringent. Therefore,
‘i¢ is expected that the ambien? arr in Thailand will be better in-the
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next coming vears.

The governmedt has also implemented the additional measures to
release traffic congestion by investing in many projects such as :

1. The elevated highwavy from Bangkok to Bangkok Inter-
national Airport which vill opened to traffic in 1994.

2. The establishment of Metropolitan Rapid Transit
Authority to be respoasible for electric cars project.

3. The construction of the dual-track railwav para-
llely to an existing track all over the countrv (1993-1598). In the
first phase, four routes of which the distance between 40-100 kms.
from Bangkok are expected to be in service in 1996.

4. The comstruction of 1,891 kms. national highway to
be four-lane divided highway will be constructed (1993-1999).

S. The project of Intercity Motorvay from Bangkok to
Chonburi.

These projects will not only helps the transportation in
Thailand to be more convenient, more safe but also will also be more
benefit to the quality of ambient air. A

However, if the government is able to implement the vehicle
periodical maintenance system bv authorized the approved service shoos
to meet certain requirements, it will help the exhaust emission
conrrol devices to work more effectivelyv and will be very fruitful for
road vorthiness of the vehicle as well.
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Effective Term of Motor Vehicle Inspection

arnex i

1 0f 1

I b
{ Effective % Category of Motor Vehicles Effective
} Term 3 Date
[}
!
! 1 vear 1. Commercial motor vehicles (Except some motor vehicles| Simce 1963
; prescribed bv Ministerial Regulation)
: ! 2. Passenger cars for private use which have been used ]Coming vears
' i for more than 10 vears
% 3. Motorcycles which have been used for 3 vears Coming vears
|
i
2 vears 1. Passenger cars for orivate use, except new cars, Coming vears
which have been used for less than 10 vears.
!
3 vears 1. Newv passenger cars for private use Coming vears
2. Commercial motor vehicles prescribed by Since 1979
| Ministrial Regqulation.
é 2.1 Trucks, for pcrivate use, having the maximum mass
' i not exceeding 3,560 Kkq.
| i 2.2 Bﬁs, for pfivate use, comprising oot more than
tventy seats in addition to the driver's seat
3. \ew motorcvcle Coming vears
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_ TIS 1085-2535 (Royal -Gazzette : Dated 19 4ar. 1992)
Standard for Gasoline Engine Vehicles:
safety Requirements; Emission from Engine.

x.B. Equivalent to ECE R 15.04

. TIS 1105-2535 (Roval Gazzette : Dated 25 Aug. 1992)
standard for Motorcycles :
safetv Requirements; Emission From Engine, Level 1.

N.B. Equivalent to ECE R 30.00

. TIS 1120-2535 <{Roval Gazzette : Dated 15 Oct. 1992)
standard for Gasoline Engine Vehicles:
Safety Requirements; Emissiop From Engine, Level 2.

N.B. Equivalent to ECE R 81 Approval B

. TIS 1140-2535 (Roval Gazzette : Dated 25 Mar. 1993)
Light Duty Diesel Engined Vehicles:
safefy Regquirements; Emission From Engine, Level l.

N.B. Equivalent to ECE R 83 aApproval C

. TC 697 No.S (Circulated for Public Comments, Dated 12 Oct. 1992}

Heavy Dutv Diesel Enqinéd Vehicles:
safety Requirements; Emission From Engine, Level 1.

N.B. Equivalent to ECC R 19.01

. TC 697 No.6 (Circulated for Public Comments, Dated 16 Oct. 1492)
Standard for Motorcycles :
safety Requirements; Emission From Engine, Level 2.

\.B. Equivalent to ECE R 40.01
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Emission Standards Drafted by TC.697
1. TC 697 No.7
Standard for Gasoline Engine Vehicles:
Safety Requirements; Emission From Engine, Level 3.

N.B. Equivalent to EC Directive /91/441/EEC

2. TC 697 No.8
Light Duty Diesel Engined Vehicles:
Safety Requirements; Emission From Engine, Level Z.

N.B. Equivalent tc EC Directive /S1/441/EEC

3. TC 697 No.9
Heavy Duty Diesel Engined Vehicles:
Safety Requirements; Emission From Engine, Level 2.

N.B. Equivalent to EC Directive /91/542(A)/EEC

4. TC 697 No.l0
Heavy Duty Diesel Engined Vehicles:
safety Requirements; Emission From Engine, Level 3.

N.B. Equivalent to EC Directive /91/542(B)/EEC
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INDUSTRIAL PﬁODUCT~STANDARDS ACT. B.E.2511 (1968)
Section 1 - 12 - omittted -

section 13. The Minister has the pover to appoint qualified
persons vhom the Council submits under section 8(5) members of ome or
several Technical Committees.

The Technical Committee has the duty to prepare a draft
standard and carry out other techmical matters concerning the standard
and submit to the Council.

The Provisions of section 11 shall apply to the meeting of the
Technical Committees mutatis mutandis.

Section 14. A member of the Technical Committee vacates office
upon:

(1) death;

(2) resignation;

(3) being bankrupt;

(4) being an incompetent or quasi-incompetent person;

(5) being imprisoned by a final judgment except for a petty
offence or offence committed through negligence;

(6) being advised in writing by the Minister.

Section 15. For the bepefit of industrial promotion, the
Minister may determine, amend and revoke standards for industrial
products according to the recommendation of the Council.

The determination, amendment and revocation of standards under
paragraph one shail be pubiished in the Government Gazette.

Section 16. - omitted -

section 17. For the purpose of ensuring safety or preventing
harmful effect which may befall the public, the industry or economy of
the country, any particular kind of industrial products which shall
conform with a standard may be determined. )
The determination under paragraph one shall be made by a Roval
Decree and the date of its coming into force shall not be less than

sixty days from-the~date of its publication in the %overnment Gazette-- S
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section 18. Before the issuance of a Roval Decree under
section 17, the follovwing steps shall be taken:

(1) the Institute shall publish, in the Government Gazette and <
at least in one Thai daily nevspaper for a period of not less than
seven days, an announcement stating the intention requiring amy
particular kind of industrial products to be manufactured in
conformity with a standard., the place vhere the particulars are
available and the period for a person vishing to protest to submit his
protest to the Institute, which is not less tham thirty days from the
date of the publication:

(2) if no protest is received, the Institute shall report to
the Council, and in such case, the Council shall proceed further;

(3) in the case vhere a protest is received, the Imstitute
shall refer the protest to the Council;

(4) the Institute shall post a potice Institute specifying
the date, time and place vhere a hearing of the protest will be held
and inform the protestant of it in writing;

(5) the council shall avail itself of the opportunity for all
persons interested to attend and give their opimion in the hearing;

(6) if the protestant does not show up within the specified
time, the Council shall have the power to proceed as it thinks fit;

(7) When a decision has been made by the Council, the
Institute shall post a copy of the decision at the Imstitute and send
one copy thereof to the protestant. '

Section 19. A person having interest in the decision of the
Council under section 18 has the right to appeal against such decision
to the Minister within thirty days from the date of posting the copy
of the decision at the Institute.

The decision of the Minister shall be final.

section 20.- 58 - omitted -
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s Number of Vehicles Registered in Thailand (31 December 1989)
Type of Vehicle Total Bangkok Provincials
| Grand Total 6,505,020 1,721,586 | 4,783,434

A. Total Vehicles under

Motor Vehicles Act ©,116,891 1,629,919 4,486,972
1. Sedan
{Not more than 7 pass.) 637,243 470,927 166,316
2. Microbus & Passenger
Pick up 363,177 232,689 130,488
3. Van & Pack up 787,028 236,082 550,946
4. Motortricycle 1,701 k) 1,628
5. Interprovincial Taxi 444 370 74
6. Urban Taxi 16,424 13,493 2,931
7. Fixed Route Taxi 8,956 8,150 806
8. Motortricvcle Taxi
{Tuk Tuk) 18,204 7.406 10,798
9. Hotel Taxi 761 574 187
10. Tour Taxi 14 114 0
11. Car For hire 522 522 0
12. Motorcycle 4,153,000 644,597 | 13,508,403
13. Tractor 53,7719 9,669 44,110
14. Road Roller ’ 2,193 1,508 685
15. Farm's vehicle 66,801 0 66,801
16. Automobile’'s Trailer 5,884 3,085 2,799

B Total Vehicles under

Land Tramsport Act 366,906 77,568 289,338
Bus : Total 67,627 19,528 48,099
- Fixed Route Bus 54,577 13,134 41,44}
- Non Fixed Route Bu% =" 8,081 3,190 4,891
’ - Private Bus 4,969 3,204 1,765
Truck : Total 277,153 58,040 | ' 219,113
‘ - Non fixed Route Truck 29,250 12,857 16,393
- Private Truck 247,903 45,183 202,720
.- -. 4. Small Rural Bus . 22,126 ¢ 22,126

C Total Vehicles under
Motorized Vehicle Act 21,223 14,099 7.124
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Number of Vehicles Registered

in Thailand

(31 December 1990)

Type of Vehicle Total Bangkok Provincials
Grand Total 1,592,085 2,245,814 5.546,271
A. Total Vehicles under
Motor Vehicles Act 7.117,298 1.942,712 5,174,586
1. Sedan
(Not more than 7 pass.) 717,345 598,223 179,122
2. Microbus & Passenger
Pick up 445,093 300,938 144,155
3. Van & Pack up 925,936 268,598 657,338
4. Motortricycle 2,222 300 1,922
5. Interprovimcial Taxi 449 370 79
6. Urban Taxi 16,827 13,493 3,334
7. Fixed Route Taxi 8,823 8.150 673
8. Motortricycle Taxi
(Tuk Tuk) 19,614 7,406 12,208
9. Hotel Taxi 787 598 189
10. Tour Taxi 788 788 0
11. Car For hire 539 538 1
12. Motorcycle 4,718,220 728,679 4,049,541
13. Tractor 59,091 9,955 49,136
14. Road Roller 2,217 1,570 647
15. Farm‘’s vehicle 73,733 0 73,703
16. Automobile's Trailer 5.614 1,106 2,508
B Total Vehicles under
Land Transport Act 424,512 88,910 335,602
Bus : Total 71.680 20,923 50,757
- Fixed Route Bus 56.417 13,291 43,126
- Non Fixed Route Bus 9,896 4,151 5,743
- Private Bus 5,361 1,479 1,488
Truzk.: Total 330,54) 67,987 262,554
- Non Fixed Route Truck 37,072 16,615 20,437
- Private Truck 293,469 51,352 242,117
- 3mall Rural Bus 22,291 .0 22,291
C Total Vehicles under
Motorized Vehicle Act 56,275 14,192 36.083
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2 of
Number of Vehiclies Registered in Thailand (31 December 1991}
Type of Vehicle Total Bangkok Provincials
Grand Total 8,481,025 2,112,518 6,368,507
A. Total Vehicles under o
Motor Vehicles Act 7.964,969 2,008,918 5,956,051
1. Sedan
{Not more thar 7 pass.) 796,807 594,078 202,729
2. Microbus & Passenger
Pick up 482,455 324,517 157,938
3. Var & Pack up 957,365 156,136 801,729
4. Motortricycle 2,283 6137 1,616
5. Interprovincial Taxi 527 370 157
6. Urban Taxi 16,351 13,493 2,858
7. Fixed Route Taxi 9,256 8.416 840
8. Motortricycle Taxi
(Tuk Tuk) 20,492 7,406 13,086
9. Hotel Taxi 890 696 194
10. Tour Taxi 745 735 10
11. Car For hire 495 494 1
12. Mectorcycle 5,521,391 887,289 4,634,102
13. Tractor 72,998 11,993 €1.005
14. Road Roller 2,674 1,926 748
15. Farm’'s vehicle 76,312 - 76,312
16. Automobile's Trailer 3,458 732 2,726
B Total Vehicles under
Land Traasport Act 462,117 102,366 359,751
Bus : Total 76,359 23,199 53,160
- Fixed Rkoute Bus 58,852 14,448 44,404
- Non Fixed Route Bus 11,552 4,779 6,773
- Private Bus 5,955 1,972 1,981
Truck : Total 163,089 76,167 |¥ 283,922
- Non Fixed Route Truck 42,047 21,544 20,503
- Private Truck 321,042 57,623 261,419
Small Rural Bus 22,669 - 22,669
C Total Vehicles under
Hogorized Veh;cle Act 53,939 1,234 $2,705
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COUNTRY PAPER COF INDONESIA

EXPERT GROUP MEETING ON
TYPE APPROVAL PROCEDURES
FOR NEW UVEHICLES

~ JAKARTA,REPUBLIC OF INDONESIA
8 - 18 JUNE 1993

BY :
MUHAMMAD YUSUF
DIRECTORATE GENERAL OF LAND TRANSPORT

MINISTRY OF COMMUNICATONS
- THE REPUBLIC OF INDONESIA
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INTRODUCTION

From the beginning of Five Year Developmnent Plan,
Indonesian Government has already considered that highways as
an important element f its economic development effort since
road is a dominant transport mode within the transportation
systea in the country. It is estimated that more than 50X of
freight and more -than 85X of passenger traffic are carried
out by roads, and the rest is sccomodated by sea and air
transport. -
] In the ezrly 1880°s, there were more than 200,000
kilometers of road scatarred throughout the country which
comprise:

- 12,000 kilometers of national network;
- 40,000 kilometers of provincial netrwork;
- 120,000 kilometers of local network.

In addition, there is a small but growing number of
toll finance, limnited expressways built and operated by state
ouned company of toll roads. Such expressways connect several
parts of the major cities in Java and Sumatra islands, where
there are enough traffic to support a toll finance
expressway.

These all road networks carry a varied mix of vehicles,
from domestically produced and imported passenger cars,
buses, trucks to small motoriczed public transport vehicles.
Although in the last few years many road networks have been
built, it seems that such development is not yet enough to
sccomodate road traffic, particularly in big cities.

In Indonesia, there were approximately 10 million motor
vehicles as of the early of 1992, and these transport mcde
are now indispensable for economic activities and improving
the people’s living standards. These number of motor vehicle
ovnership is estimated would be increased about 10X-15X per
annun. On the other hand, such condition cause some serious
social problemns as traffic sccidents and adverse effect on
the environment such as atmospheric pollution, nvisz, "-etc.
Therefore, there is now a strong need to ensure safety and

.prevent environmental pollution by applying some various

countermeasures. N

193




CURRENT CONDITION

. flost of motor 'vehicle in Indonesia use gasoline with
octane number varies from 85 to 95. The special gasoline --so
called preaium has octane number mere than 100, contends
lighter hydro carbon (HC) or some kind of additive
substances, such as tetraetil lead (TEL). The second largest
fuel used in Indonesia is diesel fuel with cetane number
between 30 and 60. Standard fuel for diesel vehicle / motor
is classified into octane number. Its cetane 100 standard is

n-heksaoctana (Ci1gH34), sometimes called n-cetane and

standard cetane 0 1s salfa-metilnaf-talena (C1 H 0). Quality
of the burning of diesel fuel can be detetninea gy adding few
certain chemnical substance like organic _nitrates and
peroxide. Addition of 0.5X - 4X amylnitrate will rise cetane
number 7 to 30 and addition of 0.5X - 4% acetopercxide will
rise cetane number 10 - 35.

Besides gasoline and diesel fuel, Compressed Natural
Gas (CNG) has been introduced in Indonesia as automotive fuel
in line with the government policy on conservation and
diversification of energy as well as on air pollution.
Although the curreat use of CNG as automotive fuel is still
in a2 1little r7amount, there is evidence that the government
certainly intends to encourage the use of CNG in the near
future. Since aany government institutions are involved in
this policy implementation, the governement through the
Hinistry of Mines and Energy has established 2 Coordination
Team for The Improvement of CNG Use. The institvtions or
agencies involved in this Team are Hinistry of Hines and
Energy, the MHNinistry of Communications, the MNinistry of
Finance, the state owned oil and gas company (PERTAHINA), and
the Association of Automobile Manufacturer (GAIKINDO).

Although some efforts have been taken to cope with air
pollution problems due to the operation of transport sector,
there is still strong evidence tha”- transportation sector
contributes the highest percentage on air pollution. It might
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 followa:
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co . ) 98.8% 0.1%2 1.0 0.1
NOx ) 73.4X 9.6% 1.1 15.9%
HC 88.9X 2.22 7.72 1.22
Bandung

cOo 97 .42 0.12 2.42 0.1%Z
NOx 56.8%Z 11.2 3.0% 29.0%
HC 78.5% 2.2% 17.52 1.82
Surabaysa

Cco 96.8% 0.3 2.6% 0.32
ROx 33.6%Z 21.5% 1.7 43 .32
HC 71.0Z T7.4% 17.2%2 4.4%
Senarang

co 08.82 0.1x 1.1 Not
NOx 82.5% 16.3%2 1.2 available
HC 87.6% 4.0 8.4% data

AIR QUALITY STANDARD

In 1988, the State MHinister for Population and
Environment has issued Gthe Decree concerning with the
national ambient air quality standards for Indonesia, as
follows: -

- Sulfur Dioxide (SO,) 260 ng/m> (0.1C ppm)
_ Carbon Monoxide (CD) 22,600 mg/m3 (20 ppm)

- Nitrogen Dioxide (NO,) 92.5 ng/m3 (0.05 ppm)
- Oxidant as Ozone (039 200 ng/n) (0.10 ppm)
- Suspended Particles (TSP) 260 mng/m

- Lead (Pb) 6 ng/u>

- Hydro Carbon (HC) 160 mg/m> (30.24 ppm)
- Hydrogen Sulphide (H,S) 42 ng/m3  (0.003 ppn)
- Ammonia (NH3) . 1,360 ng/n3 (2 ppnm)

In any places in the couniry are supposed to be below
of the national ambient air quality standards. However, in
some areas, especially in big cities, the parameters of air
pollution were found as above of such air quality standards.
For instance, the result of field measurement conducted in
Jakarta during the period of Decesber 1991 ~ February 1992
were indicated as follows:

- — - T P . - ————— > D T D - —— = - —— R S D D = ———— - -

Pollutant | Concentration (ng/n3) '‘'Standard ambient (ng/na)
----------- e o e e e o e 0 2 o oo W e B W O B e 8 2 o e
co ' 28,000 H 22,600
HC ' 350 ' 160
NOx ' 145 ' 92
TSP H 250 ' 260
Pb H 2 : 0.06




THE POLICY OBJECTIVE

By taking into account the whole previous descriptions,
and -in order to improve the air quality, especially in- the
big cities such as Jakarta, Bandung, Surabaya, and Semarang,
the Government of Indonesia imposes an environmental policy
for- reducing exhaust gas emission from motor vehicles by °S0X
during the period of 1993-1985. To implement this policy, the
Government takes the following actions programs:

a. Coordination among the relsted agencies (e.g., State
¥inistry of Fopulation and Environment, Hinistry of
Communications, Ministry of Industry, Hinistry of Honme
Affairs, Traffic Police, and Local Government);

b. Preparation on publicity, administration work, personnel,
and air quality monitoring;

c. Finalization and implementation of the Government
Pegualtion on Air, and other related Ministrial Dacre=s;

d. Trial Test;
e. Field implementation affecting private motor vehicles and

commercial motor vehicles through strengthening law
enforcement and improving motor vehicle inspection.

To support the policy objective, in the long terms, the
Government srranges the following tentative action prograass,
such as:

a. Controlling the design of new model of autonqbiles;

b. Controlling the exhaust gas emission of wmotor vehicle
during manufacturing;

c. Controlling and monitoring the exhaust gas amission of
potor vehicle on the road;

4. Introducing Unleadad Petrol;
e. Introducing Catalytic Converter;
f. Disclosure Requirement;

€. Emission Taxation.
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S. HKOTOR VEHICLE INSPECTION

The Government realizes that the inspection of motor
vehicles certainly plays an importsnt role as one of measures
_to__cope__with _the problems related_to air pollution due to

-..motor vehicles operatedjgn'thgfrodqu;

It is therefore, the new Traffic and Road Transport law
No.14 of 1992 states that every motor vehicles operated on - -
the road should be type approved. It means that before
issuance of the type approval certificate, all motor vehicle
should be tested through Motor Vehicle Test Centre for
Roadworthiness and Certification which includes emission
related checks such as:

- CO and HC concentrations for motor vehicles equipped with
SI engines;
- Smoke for diesel motor vehiclss.

In this respect, the Government imposes two kinds of
notor vehicle inspections, i.e.:

a. Type approval inspection; and
b. Periodical inspection. .

Type approval inspection is handled by the Directorate
General of Land Transportation, Ministry of Coneunications
and conducted in the motor vehicle inspection centre in
Bekasi, about 30 kilometers from Jakarta. Such an inspection
is intended to test the new type of all motor vehicles
concerning with safety and exhaust gas emission. &ny new type
of motor vehicle does not pass the test is not allowed to be
nanufactured or assembled in mass production. For any new
type of motor vehicle does pass the test, Director General of
Land Transportation will grant a type approval certificate.

At a noment, all motor vehicles registered in Indonesia
except private passenger cars must be inspected periodically
twice per year. Similar to the type approval inspection, such
a periodical inspection is intended not only for safety
consideration, but also to control the smoke and exhaust gas
eniggion. The periodical inspection is handled by Road
Traffic and Transportation Office of the local government in
every big city as well as in =mall c¢ity throughout the
country. st

Although the Government of Indonesia has enough
regulation on motor vehicle periodical inspdction, the
objective in reducing air pollution due to- mote: vehicle
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6.

in use on the road is still far ahead since there is a fact
that the 1local government are lack of =notor vehicle
inspection equipment. From the total number of motor vehicle
inspection stations scattered throughout the country, only
about 25X are equiped with a proper mechanical equipment.
This condition suggests that the most of motor vehicles do
not undergo the exhaust gas ewission inspection.

In order to control a new motor vehicle with regard to
emission, the Minister for Communications has already issued
Decree Number Kl.8 of 1989 which stipulates the exhaust gas
emission standard, which states that:

a. CO and HC contents of the motor vehicle exhaust gas
emnission using premium (>= 87 RON) have been determined as
follows: maximum 4.5% for CO and 1,200 ppm for HC;

b. Contents as stated above are measured at idling condition
whilst gas condition is at unhampered position;

¢. Thickness of the diesel fueled (>= 45 cetane number) motor
vehicle exhaust gas smoke is determined at 50X maximue ;

d. Similar to point (b) above the measurement of smnoke
thickness must be conducted in idling condition.

PROCEDURE OF MOTOR VEHICLE EKISSION INSPRCTION

Director General of Land Transportation issued the
Decree Nuwmber AJ.402/8/5 of September 18990, to provide
guidelines on the procedure of roadworthiness inspection for
rotor vehicles, specially concerning with exhaust gas
emission and seoke. This procedure is used for type approval
inspection and periodical inspection, covering inspection
procedure of Carbon HMonoxide (CO), Hydro Carbon (HC), and
thickness of smoke.

%. Procedure of Heasuring CO and HC

(1) Scope
This procedure covers the method to determine the
carbon monoxide (CO) and hydro carbon (HC) content
which are contained in exhaust gas of fire ignited
internal combustion engines of motor vehicle in the
- positicew-of idling rotation.

(2) Definition
. (a) The concentration of CO is the ratio ‘of tha volume
of carbon monoxide (CO) which is cantained in the
exhaust gas and expressed in percents (X).
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(b) The concentration of HC is the ratio of the volume

of hydro carbon (HC) equsalized with normal hexane
(C6H14) in the exhaust gas and expressed in ppm.

(3) Test Condition

(a)

(b)

(ec)

(d)

Surrounding condition (outside).

The outside temperature for the testing vehicles
and the measuring (testing) equipment should be
around 25 +/- S5 . The testing equipment should
not be exposed to direct heat of the sun, rain or
wind.

Condition'of motor vehicle.
- The tested  motor vehicle should be on- 'a: flat
place.

- All additional equipment exept the standard
operational accesories of the engine must be
removed and be in aposition without load.

- Por motor vehicle with normal transmission, the
position of the gears must be in neutral and the
clutch nust be at free position. For motor
vehicle with autompatic transmission, the
transfer lever. must be at neutral (N) or at
position of parking (P).

- The engine hood must be in proper close
condition and an additional cooling fan should
not be used.

Preparing the tested motor vehicle.

- First, the propelling engine must be warmed up
to the working temperature. The choke should not
be in operation. The warming up of propelling
engine should be conducted in line with the
instruction from the manufacturing plant if such
is available in the operating manual or other
nanuals. A thermometer or other measuring device
should be used to measure whaether the working
temperature of the engine has been reached,
which mean that the warming up is sufficient.

- The idling rotation of the propelling engine
pust be stable and the ignition period must be
in line with the specification from the
manufacture.

Fuel o0il.
The fuel oil must fulfill thet government
requirenents. .
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. (4) Testing Equipment
(a) The testing equipument nust be capable of measuring
. the CO and HC content.continuously at the tested
motor vehicle in idling rotation.

(b) The operation of the testing equipment must adhere
to the procedure for operating the testing
equipment.

(S) Testing procedure ;
(a) Investigate whether there is a2 leakage at the
propelling engine exhaust gas systom and the
testing equipment.

(b) After the warming up has bean completed, the
rotation of the engine should be increased to the
medium rotation during 15 minutes without load and
then back to the idling rotation.

(c) Immediately after the rotation of the engine hss

returned to the idling, attach the c¢quipment
(probe) into the axhaust gas disposal pipe =s deep
as 30 cm. After approxi ately 20 seconds, the
measurement of the CO und HC content can be
carried- out in line with the SOP of the testing:
equipment.
I1f the motor vehicle has 2 or 3 exhaust gas
disposal pipes, it should be arranged that the
exhaust gas is discharged through 1 pipe. If the
disposal cannot be mnade through 1 pipe, the
measurement must be conducted at each disposal
pipe, in this way, the connection uust be
calculated by way of finding the average value.

Notes: .

(a) In 4 stroke engine, the probe must be placed
ninimum 30 cp inside the exhaust gas pipe, in
so far as the testing is not influenced by
surrounding air.

(b) If the probe can not be placed inside the

exhaust gas pipe as required, then we must
extend the exhaust gaz pipe.

b. Procedure of Neasuring Smoke Thickness
(1) Scope
This procedure explains the steps of testing the

thickness of smoke content of diesel noto¥ vehicle at
a stationary rotation.
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(2) Testing condition
(e) Condition of the propelling engine and tested

motor vshicle.

- The seal on the angine must be in accordance
with the factory specifications.

- The exhaust gas system must not be leaking.

- Before being warmed up until the working
temperature in line with the specifications of
the nanufacturing factory, in particular, the
cooling water and oil must reach the 'working
temperature determined by the manufecturing
factory requirements. The warcing up of the
propelling engine should be carried out in 1line
with the 1instructions of the manufacturing
nanual or in another manual for propelling
engine. The thermometer or other measuring
equipment use for measuring whether the working
temperature of the propelling engine has been
reached, in the meaning of the warming up is
sufficient.

Fuel oil.
The fuel o0il used must fu1f111 the requiremeats
set by the Government.

Testing equipment.

- The equipment is constructed in such away that
it is capable of suckxng exhaust gss as much as
(330 + 15) ml within 1.4 + 0.2 seconds through a
filter paper.

- The installation of the probe in the exhaust gas
pipe must be paralel to the axis of the pipe. If
it is impossible for the probe to be paralel, an
addition must be used.

- The quality of the filter paper used must be in
line with the class S5A filter paper shown at JIS
P3601 or the equivalent.

- To know the opacity of the filter paper and to

" ensure the reflection of the smoke tester in
line with the type Bosch (JIS D8004). The
calibration of the smoke meter is carried out in
line with the requirements issued by the
manufacturing factory of the equipment as an
example of the deflection type.

Condition of the testing place
The absolute temperature of the testing place (T)

expressed in degrees/kelvin and the stmospheric
pressure H expressed in no Hg must be measured and
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the factor F can be calculated with the formula:

F = (750/K)0-85 y (T/298)9-5

To measure the value of F as correcting factor of
the testing place can be taken : 0.98 ¢ F ¢ 1.02.

(3) Testing procedure
(a) The transmission transfer lever must be place at
the neutral position, and the position of the
clutch must be free.

(b) Before starting the wmeasurements, clean the
disposal system by pressing the accelerator 2 or 3
tires without load.

(c) After the cleaning ss mentioned above, leave the
propelling engine at an idle rotation during S to
6 seconds, and then press the accelerator pedsal
slowly so that there will be maximum injection
from the injection pump.

This condition is maintained 4 seconds so that a
maxiaum rotation will be reached and governor will
be working. After 4 seconds release the
accelerator pedal and the engine will return to
idle rotation and leave it untill the subsequent
measureaent.

The period of each measurement must be 15 second.
The worKing of the gas collection by the equipment
started~ simultaneously with start of the working
of the accslerator pedal so that the equipment
will collect the exhaust gas when the accelerator
pedal is pressed down. -

(d) The measureaent is repeated 3 times and for each
’ measurement nust be used a new filter paper.

(e) The squence of the exhaust gas measuring zhould be
conducted.

(4) Test results
The opacity of the 3 pieces filter paper during the
testing, the average value is taken and final result
obatained by comparing it with the value limit.




COMHENT ON GUIDELINES
a. Regional Cooéeration

Guidelines for New Motor Vehicle Emission <Control In
the Asia -~ Pasific Region iz certainly neceszs=ary to be
decided by Expert Group Heeting of participating countries in
order to cope with the problems related to motor vehicle
emission.

MHoreover, it is hoped to give some ideas in harmonizing
of control system, actions to be taken on both regional and
country level, as well as the adoption of any standards which
have already been acceptable in many parts of the world.

From the experiences of many countries have advised us,
that the best efficiency of the emission reduction can be
achieved if all measures taken up for this purpose are not
conducted separately, but form a comprehensive and aniform
motor emission control system. It is, therefore, the system
of vehicle emission control should not cover only in new
vehicle coatrol, in-use vehicle inspection, and fuel quality
control, but also the use of advantageous enission
technology.

Hotor vehicle emission control systesn which is
described in figure 3 seem= to be very desirable for all
participating countries. However, in particular occasions,
the systen might not be very easy to implement in certain
country in Asia - Pasific region.

For 1instance, in the recent time, in Indonesia the
registration of mnotor vehicle is separate activity in the
whole wmotor vehicle emission control system. At the sanme
time, the verification of production conformity activity
night not be yet implemented in some participating countries.
Somehow, in the near future the system might be applicable
since the government regulation draft concerning with asmotor
vehicle emission control system is legalized.

Based on the Traffic and Road Transport Law Number 14
of 1992, every new motor vehicles being operated on the roads
are subjected to type approval. It is important to note that
such new wmotor vehicles are usually produced/assesbled by
local manufactures, becauze Indonesia generally does not
import =buildzrz~otor vehicle from any countries. However,
due to particular reasons the government might import such

motor vehicle if really needed.
A}
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b. Actions on Regional Levels

The guidelines states that irrespective of differences
in vehicle population, scope of coverage of current
standards, etc. priority in all countries participating in
the project should be given to the control with regard to
enission from the following categories:

(a) vehicles equipped with SI engines:
- cars,
- light duty,

(b) diesel vehicles:
- light-duty,
- medius/heavy duty.

For the asbove categories, two level (i.e. reduced - and
low emission standars) harconization including the wajority
of countries participating in the project is possible in the
first place. Moreover, common standards for motorcycles =seen
to be interest for small group of countries as well.

In the respect of the description mentioned sbove, the
control with regard to emission in Indonesia should cover
both motor vehicles equipped with SI engine and diesel wmotor
vehicles in the following categories:

(a) Bus,
(b) Goods vehicles,
(c) Passenger yghicles,

" (d) Motorcycles,

(e) Special purpose vehicles.

As described in the guidelines draft, related to
notorcycles, Indonesia has only specified requirements with
regard to CO and HC concentrations at idle (different with
regard to limitg). For additional information, at the time
being, the concentration of motorcycle emission is not yet
inspected. However, in the near future, motorcycles might be
a subject for such inspection.

To these all differences, it is necessary to discuss
then among the Expert Group Heeting to point out the bezt way
to find out the solutions in order to harmonize them.

c. Actions on Country Levels e e

Based on the experiencos of many countries, it is easy
to understand that the type approval procedure alone iz
insufficient to ensure that vehicles entering into traffic




comngly with the construction requirements. It is therefore
recommended to conduct the verification of conformity of
vehicles with the approval type. In consequent of such
recommendation, the manufacturer of the approved vehizle type
should, among others:

- conduct functional tests with regard to emission affecting
components and systea,

- perform quality sudit tests on a limited nuamber of
production vehicles,

- take all necessary steps to reestablish the conforamity of
production if vehicles have failed tests.

As mentioned previously, in the recent time in some
countries, the activity of the conformity of production
verification might not be implemented yet due to local
condition snd legislation. So that, these matters should be
discussed more deeply among the Expert Group Heeting. After
finding out a desirable solution of it, the competent
suthority which has granted the type spproval is empowered to
verify the conformity of production.

d. Prerequisites for The Implementation of New Motor Vehicle
Emission Control

In order to implement the wmotor vehicle emission
control effectively, it is necessery for majority of
countries of the region to develop both administrative
services and technical services (test centres). By setting up
both the administrative services and technical services, in
one side not only would be capable to handle effectively the
control procedure, but also capable to handle some important
task of technical matters.

It is to note, however, that the development of both
administrative - and technical services may needs to fulfil
some requirements, such as introducing changes to
organizational structure of the authority in charge of
vehicle emission prograsmes, redefining its function, etc.
(for adaninistrative service development), sophisticated
equipment, skillful and competent personnel to conduct
enission tests and operate the sophisticated equipment, etec.
(for technical service development;.

Baged on the above description, it is important to note
that -the development of such both admninistrhtive - and

technical services should also consider the - specific 1local
condition and legislation in each countries in the region.
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8.

CONCLUSION

a.

There is still strong evidence that transportation sector
contributes the highest percentage on air pollution,
particularly in some big cities.

To minimize air pollution due to motor vehicles operated
on the roads, there are many actions might b« done, which
need participation from all related persons.

It is realized that the inspection of motor vehicles
certainly plays an important role as one of measures to
cope with the problems related to air pollution due to
motor vehicles operated on the roads. It s therefore,
every motor vehicles should be tested through Motor
Vehicle Test Centre for Roadworthiness and Certification
which includes emission related checks such as: Co and HC
concentration for motor vehicles equipped with SI engines,
and smoke for diesel motor vehicles.

Minister for Communications has already {ssued Decree
Number KM.8 of 1989 which stipulates the exhaust gas
emission standard, therefore all motor vehicles operated
on the roads must fulfi] such limits. )

Guidelines for New Motor Vehicle Emission Control In the
Asia-Pacific Region is certainly necessary to be decided
by Expert Group Meeting of all participating countries.
Generally, The guidelines draft seems to be very desirable
for all participating countries. However, in particular
reasons, the proposal of the guidelines might be not be
very easy to implement in certain country in the Asia-
Pacific Region. It is therefore, in order to harmonize the
control system of New Motor Vehicle with Regard to
Emissions in The Asia-Pacific Region should consider every
locai condition and legislation of each countries in the
Region.
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