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IVE---Institution of Vocational Education, Hong Kong
VTC---Vocational Training Council, Hong Kong
VMAS---Vehicle Mass Analysis System
NOx---Nitrogen Oxides

HC---Hydrocarbons

NO---Nitric Oxide

O2---Oxygen

CO2---Carbon Dioxide

ppm---Parts Per Million

BAR-97---Emissions Inspection System Specifications (dated May 1996 with
March 26, 1997 addenda) issued by the Bureau of Automotive Repair,
California, USA.

Kph---kilometres per hour

70/220/EEC---Council Directive of 20 March 1970 on the approximation of the
lows of the Member States relating to measures to be taken against air
pollution by gases from engines of motor vehicles of the EuropeanEconomic
Community

IHP--- Indicated Horse Power
PAU---Power Absorption unit

CVS--- Constant Volume Sampling
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IM240---Stands for ‘"Inspection/Maintenance”, an "enhanced" emissions
testing program with a tailpipe test that lasts 240 seconds on a chassis
dynamometer.

RW---Reference Weight

GVW---Gross Vehicle Weight

CVT---Continuous Variable Transmission

NDIR---Non-Dispersive Infrared

FID---Flame lonization Detector

USEPA--- United States Environmental Protection Agency

RPM---Revolutions Per Minute
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1 foot=0.3048 meter

1 mile= 1.609 kilometer

1 mph=1.609 km/h

1 horse power (hp)= 0.7457 kW

ImmHg=13.5951 Pa

tc=5/9(tr-32°F) °cC/°oF (Where tc and trare °©C and ©F respectively)

Tcfm= 28.32 litres per minute

1 inch of water=249 Pa




Code of Practice for Designated Vehicle Emission Testing Centres

1.1

21

22
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Part A - General Administration Description

Emission Testing Fee

The fee chargeable for each emission test shall be as stipulated in the tenth schedule of the Road
Traffic Ordinance and published in the Government Gazette. This fee shall be reviewed and any
amendment shall be published in the Government Gazette.

Designation Fee

The designation fee for new application or renewal application for designating a place as a
vehicle emission testing centre (Centre) is stipulated in the tenth schedule of the Road Traffic
Ordinance and published in the Government Gazette. The designation of a Centre shall be valid
for a period of three (3) years from the date specified in the designation letter.

The designation fee requirement shall not apply to any Centre operated solely by the relevant
authorities of the Government of the Hong Kong Special Administrative Region for the
enforcement of the Road Traffic Ordinance and its subsidiary regulations.

Certificate of Compliance

A Centre shall purchase books of Certificates of Compliance from the Commissioner for
Transport (the Commissioner) at a price as stipulated in the tenth schedule of the Road Traffic
Ordinance and published in the Government Gazette.

Blank certificates shall be returned to the Commissioner after the revocation or termination of
the designation of a Centre, and the Commissioner shall refund the Centre with the appropriate
amount.

Appointment of Approved Vehicle Emission Tester (Tester)

Each Centre shall nominate suitable staff to attend the training provided by the Environmental
Protection Department. After the training, their qualification as a Tester shall be assessed and if
the result is found satisfactory, a Letter of Approval shall be issued by the Commissioner, which
shall be valid for a period of three (3) years. The Letter of Approval may be renewed for a further
period of three (3) years subject to the satisfactory completion of any further training or assessment
as considered necessary by the Commissioner. The Testers may be required to attend training
during the valid period of the Letter of Approval if it is deemed necessary as specified by the
Director of Environmental Protection (the Director) for the proper operation of this Code of
Practice.

42 The qualifications for consideration of a Tester are that the Tester shall:-

4.2.1 possess one of the following qualifications:
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5.1

52

53

54

6.1

a) a Hong Kong Polytechnic/Technical Institute/ IVE/ VTC Higher
Certificate in motor vehicle engineering or equivalent and at least two
years full time relevant practical post apprenticeship experience; or

b)  a craft certificate or equivalent and at least four years full time relevant
practical post apprenticeship experience; or

¢  have appropriate recent full time experience in motor vehicle engineering
which shall not normally be less than ten years; and

4.2.2  be able to speak in Cantonese and write in Chinese, preferably also speak and
write in English; and

4.2.3  have a valid Hong Kong driving licence for driving the type of vehicles to be tested.

Appointment and Authority of Responsible Person

The qualifications for consideration of a Responsible Person shall be no less than that
for a Tester.

Each designated Centre shall nominate Responsible Persons who shall have the
following authority:-

5.2.1 to sign the test related forms or documents on behalf of the Centre;

5.2.2  to amend any item marked on an Emission Test Form by a Tester of the Centre;

5.2.3  to supervise the Testers and assistants and ensure they carry out the tests in
accordance with the procedures stated in this Code of Practice;

5.24 to maintain the daily on-duty record for the Testers to ensure the manpower
deployment for conducting the test complies with this Code of Practice.

The appointment of Testers and Responsible Persons shall be authorized by the
Commissioner in writing.

During the operating hours for emission test, the Centre shall maintain a roster for
Responsible Persons and a minimum of one Responsible Person shall be on duty.

Emission Testing Appointment

Emission testing appointments shall be made in accordance with the following
procedures:

6.1.1  Each Centre shall be solely responsible for arranging its own testing appointments
and maintaining a Register of Appointments in a form acceptable to the Director
(Form 1 of Appendix I)
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6.2

7.1

6.1.2

6.1.3

6.1.4

6.1.6

6.1.7

6.1.8

Testing appointments shall only be made within the period specified in the
Emission Testing Notice (Form 3 of Appendix I) or otherwise specified in
writing by the Commissioner, and by classes of vehicle for which the Centre has
been designated for.

The Centre may require the testing fee to be paid at the time when a testing
appointment is made, and may retain such fees if the vehicle owner fails to cause
the concern vehicle to attend the specified appointment.

Should a Centre cease to perform its function for any reason, any fees for testing
received in advance shall be refunded in full to the owners of the vehicle to be
tested or his/her representative within a reasonable time.

At the time of confirming an advance testing appointment, an Appointment Form
in a format acceptable to the Director (Form 2 of Appendix I) shall be issued as
confirmation, and the appointment shall be entered in the Register of
Appointments.

If a change in appointment time is requested by the customer, the original
Appointment Form shall remain valid until the revised appointment is accepted
by the concerned Centre.

Providing that there is available capacity, a Centre may conduct emission test
for immediate test appointments. Under this circumstance, the appointment
procedures shall be followed and executed.

Once the testing fee for an appointment is paid for in accordance with Section
77C of the Road Traffic Ordinance, the vehicle owner is deem to have fulfilled
the testing fee requirement under this regulation.

The Commissioner shall specify the date and time of an emission testing appointment
for vehicles to be tested in the Centre operated solely by the Environmental Protection
Department (the EPD).

Refusal of Emission Test

The Centres shall refuse to conduct the emission tests under the following circumstances:-

7.1.1

The compliance date of the Emission Testing Notice is overdue.
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7.1.2

7.1.3

7.1.4

The Emission Testing Notice/copy of Vehicle Registration Document is not
produced.

The class of vehicle to be tested is not covered under the designation of the
Centre.

The vehicle information is not consistent with those in the vehicle registration
documents and Emission Testing Notice.

The condition of the vehicle is not safe to undergo the emission test. In such
cases the Centre shall advise the owner or his/her representative of the above
and enter into the Emission Test Form.

72 In the event of a test being refused for any one of the above reasons, the Emission Test
Form shall be signed by the Tester and the Responsible Person. The Centre shall notify
the Director of Environmental Protection in case the vehicle owner or his representative
has any dispute on the above decisions.

7.3 The Centre shall have the right not to refund the test fee to the vehicle owner or his/her
representative for all refused tests. Application for change of appointment shall be
considered if the Emission Testing Notice is still valid.
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8.

8.1

82
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9.1
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Part B - The Hong Kong Transient Emission Test (HKTET) for Petrol/Liquefied

Petroleum Gas (LPG)/Hybrid Vehicles
Introduction

The emissions of petrol/LPG/Hybrid vehicles shall be tested by driving the vehicle on
the chassis dynamometer following a prescribed speed-time trace (drive cycle)
applicable to the concerned vehicle in a Centre, where performance of vehicle test shall
strictly be based on the conditions of designation of the Centre.

A Centre shall observe all the requirements set out in this part in conducting the
emission test for petrol/LPG/Hybrid vehicles. The requirements cover the following:

Layout and general provisions in the Centre
Safety and precautionary measures

Staffing and manpower

Test equipment

Test procedures

Evaluation of test results

The setup of the facilities in a Centre shall be installed in accordance with the approved
scheme during its designation. Prior approval shall be obtained from the Director before
any alteration of approved scheme can be carried out.

Layout and General Provisions

The Centre shall have a waiting room and a test bay. The waiting room shall be
maintained in a reasonably comfortable environment for owners/drivers/agents to stay
while their vehicles are under testing. It shall include an area for the posting of notices
regarding the approved test fee, corruption prevention, etc. The details of the fee are
stipulated in the tenth schedule of the Road Traffic Ordinance and published in the
Government Gazette.

The test bay for conducting vehicle emission test shall meet the following requirements:

9.2.1 The test bay shall be well lit, properly ventilated and its air temperature shall
be maintained below 35° C. It shall be equipped with an effective ventilation
system to prevent the accumulation of vehicle exhaust. All relevant installation
shall be properly designed to ensure compliance with all statutory
requirements.

9.2.2 The headroom of access roads and the test bay shall have comfortable
clearance for the passage of vehicles. The design shall be capable of
accommodating vehicles of overall height up to 3.5 metres. Moreover, the
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923

924

9.25

9.2.6

9.2.7

9.2.8

929

width of the access lane shall be no less than 5.0 metres. Only with the approval
of the Commissioner shall any Centre be allowed to operate with deviation
from the above requirements. If the approval is granted on conditions, then the
Centre shall comply with all the conditions.

The test bay shall be of suitable dimensions such that there is an access clearance of
not less than 1.3 metres between the wall or any fixed structures to any part of the
chassis dynamometer body, ramps or vehicle body. The access to the test bay shall
be free of any structure or obstruction. Appropriate markings on the floor to clearly
indicate the traffic control arrangement and the position of this access area shall be
provided.

The chassis dynamometer and its access ramps, if any, shall be securely mounted on
the floor. The access ramp if used shall be robust and made of suitable metal or
suitable robust structure.

The chassis dynamometer shall either be mounted level and flush with ground into a
pit or above ground. In the latter case, its access ramps shall be so installed that when
the test vehicle is loaded onto the chassis dynamometer, the line joining the centres
of'the axles shall be within 5 degrees to the spirit level. The approaching and departing
angles of the ramps shall be of a suitable design that they shall in general be no
greater than 10 degrees. Forced ventilation of the pit shall be sufficiently provided for
pit mounted chassis dynamometer.

All service wires and relevant connections shall be fitted inside conduits. Separate
conduits shall be provided for signal line, power line and pneumatic line, and
preferably be laid underground. If above-ground arrangement is necessary, stepping
ramps shall be installed with clear colour markings indicating different floor levels.

The mounting brackets for the vehicle restraints shall be flushed with the floor.

A properly designed signaling or any other suitable system shall be installed to
facilitate effective communication between the Testers.

Emergency buttons shall be installed at strategic locations such that the Tester outside
the vehicle can signal the Tester in control of the vehicle under test to suspend the
test and switch off the engine power.

10. Safety and Precautionary Measures

10.1 A Centre shall incorporate in its facility design, testing installations as well as operational
management practice the appropriate precautionary measures to prevent accidents.

102 As a general practice, a Centre shall not conduct or shall terminate the emission test on a
vehicle under the following situations or any other situations that its Responsible Person
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10.3

10.4

11

11.1

deemed to be unsuitable for conducting the test:

10.2.1  No qualified and authorized Testers attending the test or no Responsible Persons
supervising the Centre operation.

10.2.2  Insufficient manpower for conducting the test.

10.2.3  Any of the equipment, including chassis dynamometer, gas analyzer, VMAS
volumetric flow meter, tachometer, auxiliary cooling fan, exhaust
extraction system, warning lights and communication systems are not
functioning properly.

10.2.4 The subject vehicle is found unsafe to be tested on the chassis
dynamometer.

Centre management shall duly consider occupational health & safety issues
associated with the emission test operation, and devise appropriate workplace
management measures to prevent industrial accidents and direct actions in case of
incidents. These measures shall include, but not be limited to, the following:

10.3.1 provide safety barriers at strategic locations such as along the driving path
of the vehicles.

10.3.2  impose restricted access to the test bay - only the operators shall be allowed
to enter the test bay. Any other person shall not enter the bay except on
special circumstance with the authorization of the Responsible Person of the
Centre.

10.3.3  provide clearly marked walking paths inside the test bay designated only for
Centre staff use.

The emission test shall be suspended if the Centre staff has doubts about the test
procedures or encounter situations that may endanger the safety of personnel or cause
damage to the test equipment or properties. In such circumstances, the Centre
management shall record the incident and, if practicable, immediately notify the EPD
Hotline at 3619 6610.

Staffing and Manpower

The emission test shall be performed by at least two qualified and authorized Testers
— one of the Testers as the tester-driver and the other as tester-observer. They shall
work as a team throughout the test with their roles defined below.
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11.2

11.3

12

12.1

12.2

The test-driver shall:

11.2.1  load the vehicle to be tested onto the dynamometer before the emission test
begins,

11.2.2  dismount the vehicle from the dynamometer after the emission test, and
11.2.3  operate the vehicle throughout the test.

The test-observer shall:

11.3.1  oversee safety in the test bay and prevent unauthorized entry;

11.3.2  watch out for any abnormalities throughout the test;

11.3.3 man the automatic control module to execute the automated emission test
sequence; and

11.3.4  provide any other supports as needed for conducting the test.

Testing Equipment

The Centre shall use a HKTET system consists of chassis dynamometer, 5-gas exhaust
analyzer, VMAS volumetric flow meter, non-contact type engine speed tachometer,
engine oil temperature probe, ambient temperature, pressure, humidity meters,
auxiliary engine cooling fan and control computer for the emission test. The chassis
dynamometer, like a rolling road, is used to simulate on-road driving conditions over
a selected and authorized drive cycle. The 5-gas analyzer measures NOy as well as HC,
CO, Oy and CO; concentrations, VMAS volumetric flow meter dilutes the total
exhaust emission and measures exhaust emission flow rate. Tachometer is used to
check engine RPM and the control computer is used to control the equipment, monitor
the signal from the hardware, provide step by step instructions of the test sequence,
collect measurement data and perform calculations, carry out quality assurance
routines and provide system engineering and quality control utilities.

Chassis dynamometer component requirements

12.2.1  The design and construction of the chassis dynamometer with respect to the
precision accuracy, installation and calibration of the chassis dynamometer
shall meet or exceed the requirements as set out in BAR-97 specifications
administered by the Bureau of Automotive Repair of California, USA or any
other standards considered as equivalent by the Director. The chassis
dynamometer may be suitable for testing two-wheel drive and/or full time
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12.3

12.2.2

1223

12.2.4

12.2.5

12.2.6

12.2.7

12.2.8

12.2.9

all-wheel drive petrol/LPG and hybrid vehicles. Chassis dynamometer for
testing full time all-wheel drive vehicles shall have suitable mechanism for
adjusting the distance between the centres of the front and the rear roller
axles from 2240mm to 3230mm to meet or accommodate the length of wheel
base of different make of vehicles to be tested in the Centre.

The chassis dynamometer rollers shall be of cradle roll type where the rolls
for left and right tracks shall be solidly connected. Bi-directional operation is
allowed in which case the front and rear rollers must be coupled. All the
rollers shall be properly prepared (coating or knurling) to maintain maximum
tyre to roll traction and minimum slip under prolonged operation. The roller
diameter and spacing shall conform to BAR-97 specifications.

The power absorption unit shall be of eddy current or motor type. The power
absorption unit should preferably be mounted directly to the front roller set
(the roller set near to the front of vehicle). In case flexible coupling are
applied between driven rolls and the power absorption unit, the interval of
replacement of the coupling devices must be specified.

The frame of the chassis dynamometer must be of steel structure and be able
to withstand test vehicle weight up to 5500kg. The chassis dynamometer
shall be mounted level and flush with ground into a pit or above ground. In
the latter case, the level line of the test vehicle shall not be elevated by more
than 5 degree from the spirit level when mounting or rested onto the chassis
dynamometer rollers.

The roller, power absorption unit and all rotating assemblies shall be
dynamically balanced for operation up to speed of 160kph.

The basic inertia of the chassis dynamometer shall be 910kg equivalent
vehicle weight. Additional inertia simulation shall be provided by electric
means in 0.5kg increments up to the maximum gross vehicle weight
specified in this document. Inertia simulation on deceleration is not regulated
if eddy current type power absorption unit is used.

A coast down motor shall be provided which can speed up the rollers to 95kph.
Suitable vehicle restraints shall be provided.

The chassis dynamometer controller shall have operative analogue channels
and test ports for load cell force and roller speed signal which shall be
compatible with the signal connections of the test equipment for auditing
purpose by the Director during emission testing.

Chassis dynamometer control requirements
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12.3.1

12.3.2

12.3.3

12.3.4

12.3.5

12.3.6

12.3.7

A set of drive cycles shall be provided by the Director. The system shall
allow the loading of a selected driving schedule via an external media (refer
to Appendix II for further information).

The chassis dynamometer must be able to simulate the driving load of roller
speed up to 90kph and the following accelerations: 3.0kph/s from 0 to 15kph,
2.2kph/s from 15 to 35kph, 1.9kph/s from 35 to 50kph, 1.6kph/s from 50 to
70kph and 0.9kph/s from 70 to 90kph for equivalent inertia up to 2270kg
for petrol/LPG/hybrid vehicles (except LPG light buses) and up to 4350kg
for LPG light buses with maximum speed of 75kph.

The roller speed shall be monitored continuously and used to calculate the
vehicle speed. The accuracy of vehicle speed shall be +0.2kph and distance
measurement shall be accurate to £0.02km over the test cycle.

The chassis dynamometer shall be able to measure and indicate load to an
accuracy of £5%. Chassis dynamometer with bi-directional operation feature
shall be checked for both drive directions.

The road load simulation by setting the power absorption shall be carried out
according to sections 1 and 2 of Appendix 2, Chassis Dynamometer, of
Annex III of the European Directive 70/220/EEC for equivalent inertia up to
2270 kg. The road load simulation for vehicle with equivalent inertia of
4,350 kg of LPG light buses shall be calculated using the empirical equation
solely for the HKTET up to 90 kph as follows:

Road load = 669.5291-2.707898*V+0.1217935*V*V+0.0000574*V*V*V:
where V is the wheel speed in kph and Road load is in Newtons (N)

The load setting must be accurate within £5% at speed of 120, 100, 80, 60
and 40kph, and £10% at 20kph and must be positive at speeds below 20kph.
Alternative proposals for power absorption shall obtain prior approval from
the Director.

The total basic inertia of the chassis dynamometer must be labeled and the
total inertia (basic plus simulated) must be known. The total inertia must be
within +20kg of the inertia class for the test. The simulated total inertia must
be verified and meet the accuracy as in Appendix 4, Verification of inertias
other than mechanical, of Annex III of the European Directive 70/220/EEC.

The load absorbed by the brake and the chassis dynamometer internal
frictional effects can be determined from the equation shown in 1.2.2 and the
look-up table in 3.2.1, Appendix 2 of Annex III of the European
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Directive 70/220/EEC. Alternative proposal for load absorbed by brake and
the chassis dynamometer internal frictional effects shall obtain prior
approval from the Director.

12.3.8  An inertia simulation error (ISE) shall be calculated every second when the
actual roller speed of the chassis dynamometer is above 16kph and below
95kph according to the equation below and shall not exceed 2% for overall
test cycle and 5% for any instantaneous moment of the inertia weight
selected (IW;) for the vehicle under test.

ISE=[(IWs—It)/(IW5s)]
=l t(1/V) S o' (Fm-Fu) dt,
Where:
Ii= total inertia being simulated by the dynamometer (kg)
Im= base (mechanical inertia of dynamometer, in kg)
V= measured roll speed (m/s)
Fn= force measured by the load cell (N)

Fr= road load force,(N) required by the indicated power at the
measured roll speed (V)

T= time (second)

Alternative proposal for inertia simulation error shall obtain prior approval
from the Director.

12.3.9  The chassis dynamometer response shall meet the conditions that the torque
response to a step change shall be at least 90% of the requested change within
200 milliseconds after a step change is applied by the control system and
shall be within 2% of the applied torque by 300 milliseconds after the torque
is applied. Overshoot shall not exceed 25% of the final torque value.
Alternative proposal for response time shall obtain prior approval from the
Director.

12.4  5-Gas analyzer and the exhaust sampling system

12.4.1  The gas analyzer shall meet the requirement set out by the California Bureau
of Automotive Repair (BAR). The analytical instruments shall meet
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12.4.2

1243

12.4.4

1245

the requirements contained under Section 2.4-Exhaust Gas Analysis
Equipment for the BAR-97, dated May 1996 or equivalent. The gas analyzer
shall be one of the approved apparatus for measuring emission from vehicles
under the Road Traffic (Construction and Maintenance of Vehicles)
Regulations, regulation 31A. The sampling system shall draw exhaust gas
directly from the vehicle, shall remove particulate matter and aerosols from the
sampled gas and shall drain condensed water from the sample before entering
into sensors of the analyzer. The sample exhaust gas shall then be delivered to
extraction system. The sampling system shall at a minimum, consist of a
tailpipe probe, flexible sample line ( 25 feet (7.62m) +/- 6 inches (0.1524m)),
water condensation and removal system, sample pump and flow control
components. All materials in contact with exhaust gas prior to and through the
measurement portion of the system shall be unaffected by and shall not affect
the sample. The sample probe shall be constructed of steel or other non-
corrosive, non-reactive material which can withstand exhaust gas temperature
at the probe tip of up to 1100°F (593.3°C) for 10 minutes.

The exhaust flow volume measurement shall draw the total exhaust from the
vehicle and combine it with ambient air through a collection cone. The
combination of the exhaust and the ambient air shall be pulled by a blower
capable of delivering 250 cfm (7080 litres per minute) @5-6 inches of water
static pressure (1245-1494 Pa) and 300cfm (8496 litres per minute) through
40 feet (12.19m) of 4.25 inches (0.108m) diameter hose. The blower shall
be direct driven with 3/4 horse power (0.56 KW) rated at 3600 rpm and high
temperature bearing and high temperature shaft seal, or equivalent. The dilute
exhaust flow rate shall be measured by VMAS by Sensors, Inc (part no. 9110-
(068-075)), or equivalent. The oxygen concentration in the dilute exhaust
shall be measured by VMAS or equivalent.

The engine speed measurement unit shall be of non-contact type and shall
withstand the temperature of hot surface near the engine compartment of up
to 600°F (315.5°C) for 10 minutes and can measure engine speed up to 6000
rpm.

The oil temperature measurement unit shall be of bi-metal type and shall
measure the engine oil temperature up to 230°F (110°C) for 10 minutes. A
clamp or similar device shall be provided to keep the length of temperature
probe inserted into the oil pan of the vehicle during the emission test.

The mass measurement result of the exhaust pollutants using the gas analyzer
and the VMAS shall be corrected using a standard CVS or IM 240 system
by an accredited emission test laboratory or equivalent accepted by the
Director. The correction factor equations and test results for all
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12.5

12.6

12.7

13.

13.1

132

133

pollutants shall be submitted to the Director for approval for new centre
designation application and replacement of major components of the mass
measurement device in emission test centre still under designation.

Ambient Temperature, Pressure and Humidity

12.5.1  The temperature, atmospheric pressure and relative humidity meters shall
be calibrated and be accurate within +1.5degree C, £0.1 kPa and +5%
respectively.

Cooling Fan

12.6.1  Cooling fan shall be mobile or moveable in front of the vehicle, and
adjustable in such a manner that the engine is sufficiently cooled and the
catalyst is not cooled abnormally. The fan shall have a minimum and
maximum outer diameter of 60 and 76 cm respectively and provide at least
16.1 km/h air velocity averaged over the cross section of the fan.

Control software

12.7.1  The technical specifications of the control software can be found in
Appendix II.

Test Procedures

The HKTET is a chassis dynamometer based, transient drive cycle test, which shall
measure CO, HC, CO», O> and NOx. There are five main parts in the HKTET, which
are pretest inspection, vehicle and test cell data entry, positioning vehicle on the
chassis dynamometer, background emission sampling and the exhaust emission test
sequence. The detailed descriptions of each of the above five parts are shown in
Appendix III.

Upon completion of the drive trace on a chassis dynamometer, the total grams of
emissions from the tested vehicle, time used and total kilometers driven shall be
measured and recorded. With the above data, the control system shall compute and
report the tested vehicle emissions (g/km), which shall be compared with the pass
criteria of the concerned test vehicle prescribed in Part C of this Code. Failing to
satisfy the requirements of any part of the test shall result in failing the test.

Before handing the test report to the vehicle owner/driver/agent, the Tester shall make
sure that the information printed on the report is correct and put a stamp on the report
only if there is no abnormality found in the emission test results. The vehicle
owner/driver/agent shall then sign an acknowledgment of receipt of the test results.
After printing out the test report, the control computer shall prompt the following:
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a) End of HK Transient Emission Test,

b) Remove all testing instruments such as tachometer, sample probe.

c)  Make sure the vehicle and the drive way is clear of any obstacles
134 Slowly drive the vehicle off the testing area to a designated place.

135  Park the vehicle and get ready for the vehicle owner/driver/agent’s collection.
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Part C - Vehicle Exhaust Emission Limit

14. Vehicle Emission Standards and Evaluation Criteria

14.1 The HKTET requirements are summarized below: The Director may need to
include additional emission limit for certain vehicles from time to time and shall
notify the Centre accordingly.
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FH 1975 ££3] 1991 F8UEMFAZHE
Private Car of Manufacture year from 1975 to 1991

—&1bik GUAE)
1975 | 1976 | 1977 | 1978 | 1979 | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991
CO [g/km]
RW <750 4936 | 4936 | 4936 | 39.49 | 3949 | 39.49 | 39.49 | 3208 | 32.08 | 3208 | 3208 | 32.08 | 2863 | 28.63 | 2863 | 28.63 | 28.63
751< RW <850 53.80 | 53.80 | 53.80 | 42.04 | 42.94 | 4294 | 4294 | 3504 | 3504 | 3504 | 35.04 | 3504 | 28.63 | 28.63 | 2863 | 28.63 | 28.63
851SRW <1020 5775 | 57.75 | 5775 | 46.40 | 4640 | 4640 | 4640 | 3751 | 37.51 | 37.51 | 37.51 | 37.51 | 28.63 | 28.63 | 2863 | 28.63 | 28.63
1 021SRW <1250 66.14 | 66.14 | 66.14 | 52.81 | 52.81 | 5281 | 52.81 | 42.94 | 42.94 | 42.94 | 4294 | 42.94 | 33.07 | 33.07 | 33.07 | 33.07 | 33.07
1252 SRW <1470 75.02 | 75.02 | 75.02 | 6022 | 6022 | 6022 | 60.22 | 48.86 | 48.86 | 48.86 | 48.86 | 4886 | 3751 | 37.51 | 37.51 | 37.51 | 37.51
1 471SRW <1700 83.42 | 8342 | 8342 | 66.63 | 66.63 | 6663 | 66.63 | 5429 | 5429 | 5429 | 5429 | 5429 | 4146 | 4146 | 4146 | 4146 | 4146
1701SRW <1 930 91.81 | 91.81 | 91.81 | 73.54 | 73.54 | 73.54 | 73.54 | 5972 | 59.72 | 59.72 | 59.72 | 59.72 | 4590 | 4590 | 4590 | 4590 | 45.90
1930 SRW <2 150 10020 | 100.20 | 10020 | 79.96 | 79.96 | 7996 | 79.96 | 65.15 | 65.15 | 65.15 | 65.15 | 6515 | 49.85 | 49.85 | 49.85 | 49.85 | 49.85
RW > 2150 108.59 | 108.59 | 108.59 | 86.87 | 86.87 | 86.87 | 86.87 | 70.58 | 70.58 | 70.58 | 70.58 | 70.58 | 5429 | 5429 | 5429 | 5429 | 54.29
1975 | 1976 | 1977 | 1978 | 1979 | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991
xEL&Y /A AE)  HC[gkm] REIEEYHESEY GI/AE) HC +NOx [g/hm]
RW <750 395 | 395 | 395 | 336 | 336 | 336 | 938 | 938 | 938 | 938 | 938 | 938 | 938 | 938 | 938 | 938 | 938
751 RW €850 415 | 415 | 415 | 350 | 350 | 3.50 | 938 | 938 | 938 | 938 | 938 | 938 | 938 | 938 | 938 | 938 | 938
851SRW <1020 429 | 429 | 429 | 365 | 365 | 365 | 938 | 938 | 938 | 938 | 938 | 938 | 938 | 938 | 938 | 938 | 9.38
1 021SRW < 1250 464 | 464 | 464 | 395 | 395 | 395 | 1012 | 1012 | 1012 | 1012 | 1012 | 1012 | 1012 | 1012 | 1012 | 1012 | 1012
1252 SRW <1470 499 | 499 | 499 | 424 | 424 | 424 | 1086 | 1086 | 10.86 | 10.86 | 10.86 | 10.86 | 10.86 | 10.86 | 10.86 | 10.86 | 10.86
1 471SRW <1700 533 | 533 | 533 | 454 | 454 | 454 | 1160 | 1160 | 11.60 | 1160 | 11.60 | 11.60 | 11.60 | 11.60 | 11.60 | 11.60 | 11.60
1 701SRW <1 930 563 | 563 | 563 | 479 | 479 | 479 | 1234 | 1234 | 1234 | 1234 | 1234 | 1234 | 1234 | 1234 | 1234 | 1234 | 1234
1930 SRW <2 150 597 | 597 | 597 | 508 | 508 | 508 | 13.08 | 13.08 | 13.08 | 13.08 | 13.08 | 13.08 | 13.08 | 13.08 | 13.08 | 13.08 | 13.08
RW > 2150 632 | 632 | 632 | 538 | 538 | 538 | 13.82 | 13.82 | 13.82 | 13.82 | 13.82 | 13.82 | 13.82 | 13.82 | 13.82 | 13.82 | 13.82

Page 16 of 27



Code of Practice for Designated Vehicle Emission Testing Centres

. HWZSEHE (BT X
HifizRmEE Veicle Refetence Mass SUEH RE(IEEY CULE) | —&(tR GU/AE) |8 GUARE) | RE(LEV+EE/Y CUAE)
Vehicle Maximum Mass Xe) Date of manufacture HC [g/km] CO [g/km] NOx [g/km] HC + NOx [g/km]
< 2.5 tonnes or € 6 passengers incl. driver 01/01/1992 - 31/12/1997 5.44 1.94
<25 A S 6 TR AR 01/01/1998 - 31/12/2000 440 1.00
> 2.5 tonnes or > 6 passengers incl. driver |[RW <1250 01/01/1992 - 31/12/1998 5.44 1.94
> 2.5 AU B > 6 fir e aiEE 01/01/1999 - 31/12/2000 4.40 1.00
RW >1250 and RW <1700 01/01/1992 - 31/12/1999 1034 2.80
01/01/2000 - 31/12/2000 8.00 1.20
RW >1700 01/01/1992 - 31/12/1999 13.80 3.40
01/01/2000 - 31/12/2000 10.00 1.40
F12001 4 1 5 1 HEI 2002 4 1 H 1 HZ BiSUSHIRASEE
Private Car of Manufacture date on or after 01/01/2001 and before 1/1/2002
HFZ e EHE (A HH2EEE (A7)  |(RE&IEY GI/AE) | —&4bik GUAE) &Y GEIAE) kS LEY+REILY GUAE)
Vehicle Maximum Mass Vehicle Reference Mass HC [g/km] CO [g/km] NOx [g/km] HC + NOx [g/km]
<25 040 4.60 030
>2.5 RW <1250 4.40 1.00
RW >1250 and RW <1700 8.00 1.20
RW >1700 10.00 1.40
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F£2002 % 1 B 1 HRZBEENRARE
Private Car of Manufacture date on or after 01/01/2002

B s (AE) HFZSEEE (A7) SEHE (e Go/AR) | —&{tik Cu/AR) | S &ty GEI/AE) IRE(e&Y+aE/Y GU/AE)
Vehicle Maximum Mass Vehicle Reference Mass Date of manufacture HC [g/km] CO [g/km] NOx [g/km] HC + NOx [g/km]
<25 01/01/2002 - 31/12/2005 0.40 4.60 0.30
On or after 01/01/2006 0.20 2.00 0.16
>2.5 RW <1305 01/01/2002 - 31/12/2006 0.40 4.60 0.30
On or after 01/01/2007 0.20 2.00 0.16
01/01/2002 - 31/12/2006 0.50 8.34 0.36
RW >1305 and RW <1760
On or after 01/01/2007 0.26 3.62 0.20
RW >1760 01/01/2002 - 31/12/2006 0.58 10.44 0.42
On or after 01/01/2007 0.32 4.54 0.22
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g 1975 F£5] 1991 FRUEATEE
Goods Vehicle of Manufacture year from 1975 to 1991

—&fEiK CUAE)

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
CO [g/km]
RW <750 49.36 4936 49.36 39.49 39.49 39.49 39.49 32.08 32.08 32.08 32.08 32.08 28.63 28.63 28.63 28.63 28.63
751=RW =850 53.80 53.80 53.80 42.94 42.94 42.94 42.94 35.04 35.04 35.04 35.04 35.04 28.63 28.63 28.63 28.63 28.63
851=RW =1020 57.75 57.75 57.75 46.40 46.40 46.40 46.40 3751 37.51 3751 3751 37.51 28.63 28.63 28.63 28.63 28.63
1021=sRW =1 250 66.14 66.14 66.14 52.81 52.81 52.81 52.81 4294 42.94 42.94 42.94 42.94 33.07 33.07 33.07 33.07 33.07
1252<RW =1470 75.02 75.02 75.02 60.22 60.22 60.22 60.22 48.86 48.86 48.86 48.86 48.86 37.51 37.51 3751 37.51 37.51
1471<sRW =1 700 83.42 83.42 83.42 66.63 66.63 66.63 66.63 54.29 54.29 54.29 54.29 54.29 41.46 41.46 41.46 41.46 41.46
1701=RW <1930 91.81 91.81 91.81 73.54 73.54 73.54 73.54 59.72 59.72 59.72 59.72 59.72 45.90 45.90 45.90 45.90 45.90
1930 <RW =2 150 100.20 100.20 100.20 79.96 79.96 79.96 79.96 65.15 65.15 65.15 65.15 65.15 49.85 49.85 49.85 49.85 49.85
RW > 2150 108.59 108.59 108.59 86.87 86.87 86.87 86.87 70.58 70.58 70.58 70.58 70.58 54.29 54.29 54.29 54.29 54.29
1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
RE(EEY GU/AE)  HC[ghkm] RE(EEAYHEEEY GI/aE) HC + NOx [g/km]

RW <750 395 3.95 395 3.36 336 3.36 9.38 9.38 9.38 9.38 9.38 9.38 9.38 9.38 9.38 9.38 9.38
751<RW =850 4.15 4.15 4.15 3.50 3.50 3.50 9.38 9.38 9.38 9.38 9.38 9.38 9.38 9.38 9.38 9.38 9.38
851<RW =1020 429 4.29 429 3.65 3.65 3.65 9.38 9.38 9.38 9.38 9.38 9.38 9.38 9.38 9.38 9.38 9.38
1021=RW =1 250 4.64 4.64 4.64 395 3.95 3.95 10.12 10.12 10.12 10.12 10.12 10.12 10.12 10.12 10.12 10.12 10.12
1252<RW =1470 4.99 499 4.99 424 424 4.24 10.86 10.86 10.86 10.86 10.86 10.86 10.86 10.86 10.86 10.86 10.86
1471<RW =1 700 533 533 5.33 4.54 4.54 4.54 11.60 11.60 11.60 11.60 11.60 11.60 11.60 11.60 11.60 11.60 11.60
1 701=RW =1 930 5.63 5.63 5.63 479 4.19 4.19 12.34 12.34 12.34 12.34 12.34 12.34 12.34 12.34 12.34 12.34 12.34
1930 =RW =2 150 597 597 597 5.08 5.08 5.08 13.08 13.08 13.08 13.08 13.08 13.08 13.08 13.08 13.08 13.08 13.08
RW > 2150 6.32 6.32 6.32 5.38 5.38 538 13.82 13.82 13.82 13.82 13.82 13.82 13.82 13.82 13.82 13.82 13.82
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199241 H1HE 1996 4 1 B 1 HZAi#ErEE

Goods Vehicle of Manufacture date on or after 01/01/1992 and before 1/1/1996

HfZ e EE (A1) HWZSEHE (OT) RE(LEY CU/AE) —&bik GL/AE) & L) | IREEEYHESEY GI/AE)
Vehicle Maximum Mass Vehicle Reference Mass HC [g/km] CO [g/km] NOx [g/km] HC + NOx [g/km]
DW =25 RW <1250 5.44 1.94
RW >1250 and RW <1700 10.34 2.80
RW >1700 13.80 3.40
DW >2.5 and DW 3.5 RW=1020 28.63 9.38
RW =1250 33.07 10.12
RW = 1470 37.51 10.86
RW = 1700 41.46 11.60
RW =1930 45.90 12.34
RW <2150 49.85 13.08
RW > 2150 54.29 13.82
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B 1996 &£ 1 H 1 HE 2000 £ 12 A 31 HRENEE
Goods Vehicle of Manufacture date on or after 01/01/1996 and on before 31/12/2000

Hif 2FBHE (AT BUEH E(be? o/ E) —&bhx Gi/AE) f&tY Gi/rE) kS LEY+RELY GUAE)
Vehicle Reference Mass Date of manufacture HC [g/km] CO [glkm] NOx [g/km] HC + NOx [g/km]
RW <1250 01/01/1996 - 31/12/1998 544 1.94
01/01/1999 - 31/12/2000 440 1.00
RW >1250 and RW <1700 01/01/1996 - 31/12/1999 10.34 2.80
01/01/2000 - 31/12/2000 8.00 1.20
RW >1700 01/01/1996 - 31/12/1999 13.80 3.40
01/01/2000 - 31/12/2000 10.00 1.40
FH 2001 4£ 1 B 1 HE( 2005 4 12 A 31 HEGENEH
Goods Vehicle of Manufacture date on or after 01/01/2001 and on before 31/12/2005
HH2FHE (A7) BlLEHI e bEY CGUAE) —&bhx Gi/AE) &Y CEIAE) REfLEY+E&ItY GUAE)
Vehicle Reference Mass Date of manufacture HC [g/km] CO [g/km] NOx [g/km] HC + NOx [g/km]
RW <1305 01/01/2001 - 31/12/2005 040 4.60 030
RW >1305 and RW <1760 01/01/2001 - 31/12/2001 8.00 1.20
01/01/2002 - 31/12/2005 0.50 8.34 0.36
RW >1760 01/01/2001 - 31/12/2001 10.00 1.40
01/01/2002 - 31/12/2005 058 10.44 0.42

Page 21 of 27




Code of Practice for Designated Vehicle Emission Testing Centres

FH 2006 45 1 B 1 HE 2006 £F 12 B 31 HEUEAEE
Goods Vehicle of Manufacture date on or after 01/01/2006 and on before 31/12/2006

HFZ e EE (A Hif 2EBHE (AT e bEY CGUAE) —& /b GUAE) f&tY Gi/~E)
Vehicle Maximum Mass Vehicle Reference Mass HC [g/km] CO [glkm] NOx [g/km]
(tonnes) (Kg)
DW<17 RW < 1305 0.20 2.00 0.16
1.7<DW £3.5 RW < 1305 0.40 4.60 030
RW >1305 and RW <1760 0.50 8.34 036
RW > 1760 0.58 1044 042
F£2007 £ 1 B 1 HEZ RSN ER
Goods Vehicle of Manufacture date on or after 01/01/2007
B 2FHE (AT e bEY CGUAE) —& /b GUAE) &Y GEIAE)
Vehicle Reference Mass HC [g/km] CO [g/km] NOx [g/km]
Ke)
RW <1305 0.20 2.00 0.16
RW >1305 and RW <1760 0.26 3.62 0.20
RW > 1760 032 4.54 022
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Taxi LPG) WIE(EHR)

8EH RELEY GaAE) - r A G N &Y GULE) | REULEYW+EEY G E)
Date of manufacture HC [g/km] CO [g/km] NOx [g/km] HC + NOx [g/km]
On or before 31/12/2003
4.40 - 1.00
£ 2003 4 12 A 31 HE 2R
01/01/2004 - 31/12/2005 0.40 4.60 0.30
On or after 1/1/2006#
0.20 2.00 0.16
1E2006 £ 1 B 1 Bz 1%
Light Bus (LPG and petrol) /NECHEBEISH)
Date of manufacture HC [g/km] CO [g/km] NOx [g/km]
On or before 30/9/2006
24 14 24
1£ 2006 £ 9 H 30 HEZ Al
On or after 1/10/2006#
12 14 12
F£2006 £E 10 A 1 Hz 1%

f#5%F Remarks :

A%

- DW (Design Weight Bi§§i - 5%51 8 &) means, in relation to a particular motor vehicle, the maximum design loaded vehicle weight recommended by its manufacturer for motor vehicles of the same class or

description as the particular vehicle

- RW (Vehicle Reference Mass B> £+’ &) means the mass of the vehicle in running order less the uniform mass of the driver of 75 kg and increased by a uniform mass of 100 kg

- # These are the draft emission

EEEREEK - AR

requirements. Requirements subject to revision when more appropriate information becomes available.

FORGIEE S LM E GBI INLMEST -
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14.3 The vehicle shall fail the test if it fails to:

143.1 meet the test requirements specified in Section 13.2 for Transient Emission
Test (HKTET) or

1432 pass the pretest inspection stated in Section 3 of Appendix III, or

1433 complete the emission test because of vehicle/engine problems.
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15.

151

152

153

Part D - Quality Control for Vehicle Emission Tests

Quality Control

In order to maintain consistency in the test procedures and the test results, each Centre
shall implement a quality control scheme. Separate quality control requirements are
specified for the chassis dynamometer for Hong Kong transient Emission Test
(HKTET) for petrol, LPG and hybrid vehicles. All in-house quality control schemes
shall be documented. In addition, the associated records such as service, calibration
records / documentations and other relevant records shall be kept for a period of one
year for inspection by the Director.

Appendix IV describes the minimum requirements on the frequency and standards for
quality control of the emission test for petrol, LPG and hybrid vehicles described in
Part B of this Code. Greater frequency or tighter standards may be used as necessary.
Subject to prior approval of the Director, a Centre may adopt an alternative scheme as
recommended by equipment manufacturers.

The Director may carry out quality control checks on the performance of VMAS
system. The following tests will be conducted on each quality control check:-

a) Hose Off Flow Test - this test should be performed by having remove the hoses
from the VMAS unit at the inlet to the blower and the exit port of the VMAS. The
measured flow rate and the factory-calibrated hose off flow for the unit should be
compared.

b) Dilution Measurement Accuracy Test - In this test, the accuracy of the oxygen
sensor in the VMAS unit will be found by injecting different standard gases which
contained known oxygen content. The accuracy of the oxygen sensor of the VMAS
system could be calculated by the difference between the known oxygen content of
the standard gases and the readings of oxygen sensor of VMAS.

c¢) Flow Measurement Accuracy Test - this test should be performed by using a Flow
Reference Device connecting to the inlet of the VMAS blower. This test should be
conducted at three flow readings and then the readings of the Flow Reference Device
and the VMAS should be compared.

In addition, the Director may also carry out appropriate quality control checks using
suitable dynamometer performance tester provide by the Director but not limited to
the DynoCal or Sierra Dynamometer Testing Kit on the performance of the chassis
dynamometers of each Centre providing vehicle emission test services. The Centre
shall be notified in advance and he shall make appropriate arrangement to facilitate
the smooth operation of the performance check conducted by the Director.
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16.

16.1

17.

17.1

172

173

18.

18.1

182

183

Part E - Test Centre Management

Management of Test Records

All Emission Test Forms and vehicle emission testing centre Daily Summary (Form 5
of Appendix I) shall be forwarded to the Director within three working days following
the completion of the test. NIL returns are required. Each Centre shall provide a
computer for generating and transmitting the returns by electronic means. Detail
requirements of the computer and transmission are in Appendix VI. The Centre
operator may retrieve the information of the test vehicle for conducting emission test
from the barcode printed on the Emission Testing Notice (ETN) using a barcode
system that is compatible with the barcode system used by the Authority for printing
the ETN. The Centre operator shall obtain latest specifications from the Director
before setting up the barcode system and supporting accessories.

Issuance of Certificate of Compliance

A Certificate of Compliance shall be issued to a vehicle which has passed a test. The
Tester shall record the details of the vehicle identity, sign and stamp the Centre's
company chop on the Certificate of Compliance (in duplicate) before issuing the
original to the client.

The duplicate copies of the Certificate of Compliance, the Emission Test Form and
the Appointment Register shall be retained by the Centre for a period of no less than
one year.

If an error is made in the completion of a Certificate, it shall be cancelled and a
replacement be issued. A Centre is not permitted to make any alterations to the
documents and shall retain all cancelled Certificates for inspection by the
Commissioner for a period of one year.

Issuance of Emission Test Form

After an emission test, the Tester shall provide the owner of the vehicle or his/her
representative with an Emission Test Form advising the details and outcome of the
test. He/she shall explain to the client of the test result and sign the test form with
relevant details before issuing.

The transient emission test for petrol/LPG/Hybrid vehicles, that is the chassis
dynamometer based emission test, shall produce a computer generated test form (Form
4 of Appendix I).

Upon receipt of the Emission Test Form indicating the failure of the test, the vehicle
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184

185

19.

191

192

193

194

owner or his representative may immediately or later make an appointment for another
test. Full fees as scheduled in the Road Traffic Ordinance shall be paid and the same
booking procedures as described in Section 6 shall be followed.

A Tester shall try his/her best to explain to the owner of the vehicle or his
representative any inquiries or complaints about the test method or test results.

If the matter remains unresolved, the Tester shall refer the case to the duty Responsible
Person for handling. In the event that the owner or his representative remains
unsatisfied with the Responsible Person's explanation, the matter shall be brought to
the attention of the Director.

Closure of Designated Vehicle Emission Testing Centres

A Centre shall not close or partially close during the normal opening hours without
prior approval from the Mobile Source Group of the Environmental Protection
Department.

A Centre shall close in the event of the breakdown of any essential test equipment
such as a dynamometer, a gas analyzer, a VMAS volumetric flow meter or adverse
weather conditions including tropical cyclone and rainstorm warning, and shall report
to the Mobile Source Group of the Environmental Protection Department immediately.

At the time of closure, the Centre shall put up a clear notice in the Designated Vehicle
Emission Testing Centre waiting area and any other prominent places in the Centre to
inform the public of the temporary service suspension.

In case a Centre cannot deliver vehicle emission test service to any test appointment
because of test system or equipment breakdown and the situation will likely take a
considerable time to rectify, it shall, try its best, to arrange an alternative test
appointment acceptable to both parties or refund the collected test fees to the affected
clients, whatever suits the situation. The Centre shall also try to contact the client of
any affected appointments to work out the appropriate alternative arrangement as soon
as possible.
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Appendix I

List of Forms

Form

1. Register of Appointment
2. Appointment Form

3. Emission Testing Notice
4. Emission Test Form

5. Vehicle Emission Testing Centre Daily Summary

App. 1 List of Forms



Register of Appointments

(APPENDIX [—F

Date & Time

SERIAL NO

REG’N
MARK

ENT REF

ETN DUE
DATE

(REGISTERED
OWNERS)NAME

AMOUNT
RECEIVED

RECEIPT
NO.

VEHICLE
CLASS

REMARKS

L A LA A L A L AL LA Al L Al L A L A &+~




APPENDIX I

Form 2

No.
tRa

DESIGNATED
VEHICLE EMISSION TESTING CENTRE

FETE AR SRR O

Appointment Form

TREIF RS
Name of Owner
HY M
Registration Mark
BRI
Make and Model
EY Gtk
Emission Testing Specified
Notice No. Due Date
J3& OGR4t Y8 7 #Y e H
Date of Time of
Appointment Appointment
TR HHEA TREHRE ]
Fee Paid Receipt No.
6= Wi 4 55

N.B. Alternative date and time of appointment can only be made on presentation of this form and
official receipt.

it ¢ SECTRAYRY H A R > R R R S ER R - TSI -

Alternative Date :
FRIBE]:
Time:

R T :




Appendix I Form 3

Environmental Protection Department REREE
&3 Mobile Source Group TE TS RIRAE
TEL. NO. : 2827 0858 34/F, Revenue Tower BB
5 Gloucester Road 4 4T85 B
Wan Chai, Hong Kong 1T K KR4I
CHAN, XXXX
FLAT/ROOM 9999, XXXXX HOUSE Ol
MAN ESTATE,
T
*2011000001945* SE3TAR B B R
ROAD TRAFFIC ORDINANCE CAP.374
BERERERBERAATOBAE
EMISSION TESTING NOTICE TO REQUIRE A VEHICLE
TO BE TESTED AT A VEHICLE EMISSION TESTING CENTRE
BN : RRIXXX  Taxi (HK & KLN) 1 5% EP/G 1/082600153/2011
Vehicle Registration Mark : Reference Number :
FER  BREREFRTARAMY, BFEARMER VIN number R | XXXXXXXXXXXXXXX
PLEASE TAKE NOTE that in connection with a report made against the above-mentioned vehicle as follows:
HEHA: 25/09/2011 2 B
Date : Location : TSUEN WAN ROAD
i : 16:24:22 BHRH : HBEASLEY
Time : Cause of report : Excessive Emission of Nitrogen Oxides

Al BREFAEPIEIVAZERRBHEPIE7BRORE , ETEAT , EAZERNBREE , KEFERFBARERZLXMHE
F,BRTRER , B :

You, as the registered owner of the above-mentioned vehicle, are required in accordance with section 77B of the Road Traffic Ordinance, Cap.

374 to produce the vehicle, together with this notice and a copy of the Vehicle Registration Document, for testing in a manner as stated below :

HE: 20114F10H28H EAET]
Date : Not later than 28/10/2011
HEERIESL . HMEMSNEM-—HERERIEPOURESERTESHNER , IFERENER,

Vehicle emission testing centre : One of the centres given in the attached list for the purpose of ascertaining whether the vehicle complies with
vehicle emission standards.

BEERI % Vehicle Testing Standards

BN RGRE TRERRAE

Transient Emission Test on Chassis Dynamometer

() BERLEYI R 04 Tk O) SRLaYREE 03 5o/
Hydrocarbons (HC) not over ) g/km Nitrogen Oxides (NOX) not over ' g/km
(2) —HEbhAEE 4.6 Tk @ malbay+aatay el T/ Tk
Carbon Monoxide (CO) not over ’ g/km HC + NOX not over g/km
BEBASRA AE-tTRLE The fee for each emission test is :$ 620.00

RAEGERREREBRRTHRENER , AAGREEERERERIUSERERBE. RUABTHEERN
20115F10A288  EEHERAUSRPODME - RESEZAE]
I must point out that I may refuse to license or cancel the licence of a motor vehicle if on testing the vehicle is found not to comply with
vehicle emission standards. In this respect you are required to obtain a certificate of compliance from the vehicle emission testing centre
not later than 28 October 2011
RIRE —HRBIE25((RRE , AAFREHTEIMELRERBERAZTORNEMEEINREBHPEE | ERZRERERIE
EREREE  FRAEIX,

Please also note that in accordance with section 25(1)(ib) of the Ordinance. I may refuse to license or cancel the licence of a motor vehicle if the
registered owner of the vehicle fails to have the vehicle tested at a vehicle emission testing centre when required to do so by me.

HA:
. 020 T
BEREER ( £97)
(- FEEEEMIIMNETEA) gor Commissioner for Transport

EPD 121
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Notes to Vehicle Owner

Your vehicle has been found emitting excessively by the Environmental Protection Department (EPD)’s
roadside remote sensing equipment. You must arrange to repair your vehicle immediately, and then send it to
a Designated Vehicle Emission Testing Centre (DVETC) for an emission test. Please note that the purpose of
the emission test at the DVETC is not to verify if your vehicle has emitted excessively at the time and location
specified in the emission testing notice (ETN). The purpose of the emission test is to ascertain the rectification
of the vehicle’s excessive emission problem and compliance of its emissions with the emission standards. If you
have strong ground against the ETN, you may raise it to the EPD. For details, please refer to point no. 11.

Your Action

1. Please have your vehicle’s excessive emission problem fixed by a competent vehicle mechanic and then
take the vehicle to a DVETC for an emission test to ascertain the rectification of the problem. Your prompt
action to repair the vehicle will help reduce roadside air pollution.

2. Please make an appointment for testing with a DVETC as early as possible. Attached is a list showing the
names, locations and telephone numbers of DVETCs.

3. When taking your vehicle to a DVETC for testing, please ensure that your vehicle’s engine, transmission
and brake etc. are in a condition permitting the emission test to be carried out safely and the vehicle should
not be loaded.

If the vehicle fails to pass the emission test before the deadline stipulated on the ETN, its vehicle licence
will be cancelled. Before the vehicle passes the emission test, transaction relating to vehicle licence cannot
proceed.

The Emission Test at a DVETC

4. The DVETC will conduct the emission test according to the test method stipulated in the Code of Practice
issued under Section 77F of the Road Traffic Ordinance (Cap. 374). The emission test will not cause
damage to a vehicle without defects in its engines or chassis. The DVETC shall not be responsible for any
damage to the vehicle that appears during or after the emission test.

5. You will have to pay a test fee of HK$620 to the DVETC every time for using the test service.

6. Before the emission test, the vehicle will undergo a pre-test inspection, which checks for the following defects:

1. Chassis No. Incorrect 6. Transmission System Oil/Fluid Leak 11.Coolant Temperature Gauge Not in Operation
2. Air Filter not Equipped 7. Fuel Leak 12. The Test Requirement were Not Met

3. Exhaust Pipe Leak 8. Tyres and Wheels Not Suitable for Test ~ 13.Visible Smoke Emitted from Exhaust Pipe

4. Engine Coolant Leak 9. Loose Part in Transmission System

5. Engine Lubricant Leak 10. Lubrication Oil Warning Light Not in Operation

If your vehicle have any of the above defects, the DVETC will not conduct the emission test on your
vehicle and we shall regard the vehicle as failing the emission test.

7. If the vehicle passes the emission test, the DVETC will issue a Certificate of Compliance for Motor
Vehicles (Vehicle Emission Standards) to you. It will also send the test results to the Mobile Source Group
of Environmental Protection Department in 2 working days after the emission test. The Group will request
the Transport Department to take necessary actions such that transactions relating to vehicle licence can
proceed. If you would like to apply for a licence transaction with the Transport Department within the 2
working days, please apply with the Certificate of Compliance to the Mobile Source Group to obtain a
written memo as a support before proceeding with the licence transaction application.

8. Ifthe vehicle fails to pass the pre-test inspection or the emission test, you should arrange further repair for
the vehicle and make another appointment for emission testing within the period specified in the ETN.
You will have to pay the test fee mentioned in Note 5 every time you use the test service at a DVETC.



Legal Provisions

9.

By virtue of Section 25(1)(ib) and 25(1)(iib) of the Road Traffic Ordinance, the Commissioner for
Transport may refuse to license or may cancel the licence of a vehicle if: its exhaust emission is found not
complying with the prescribed vehicle emission standards, or the registered owner of the vehicle fails to
have the vehicle tested at a DVETC when required to do so by the Commissioner for Transport under
Section 77, of the Road Traffic Ordinance (Cap. 374).

Engquiries and Complaints

10.

11.

12.

13.

Please contact us via our hotline (3619 6610) for enquiries and complaints relating to the ETN during the
following operation hours —

Monday - Friday: 9:00 am to 5:00 pm;  Saturday, Sunday and Public Holiday: closed.

If you have strong ground against the ETN (e.g. the vehicle is relatively new and still under manufacturer’s
warranty, or has been used normally and is under a proper regular maintenance programme, or the vehicle
has its emission confirmed normal recently by a dynamometer-based emission test, etc.) and would like to
apply for cancellation of the ETN, please contact us via the above hotline with your supporting evidence
and DO NOT arrange the test with a DVETC. We will consider your application on the strength of the
supporting evidence and may inspect or test your vehicle if necessary.

If you have practical difficulty repairing the vehicle to pass the emission test as required by the ETN, you
may apply to us in writing to defer the deadline for passing the emission test.

Applications for ETN deadline deferment, ETN cancellation, permission for licence transaction, etc. will
be processed if the Mobile Source Group receives a written request with supporting documents before the
deadline stipulated in the ETN. Telephone requests or any request received on or after the deadline will
not be considered.

Frequently Asked Questions

1.

How are the vehicle emission standards set?

* The vehicle emission standards are set according to the design standard which varies with the year of
manufacture of the vehicle. The limits are two times of that in the design standard.

My car has already passed the annual examination by the Transport Department. Does it require additional
tests at DVETC?

* Vehicles found to have excessive emission by the remote sensing equipment must be tested ata DVETC.
This test cannot be replaced by the Transport Department’s annual examination for licence renewal.

* Exhaust emission test in annual vehicle examination is not equivalent to the EPD's vehicle emission test.
A petrol or LPG vehicle that passes annual vehicle examination may still not be able to pass EPD's
roadside remote sensing and chassis dynamometer aided emission test.

* Meanwhile, vehicles that have not passed the test at the DVETC will be barred from transfer of
ownership or licence renewal. If the vehicle fails to pass the emission test before the deadline stipulated
on the ETN, the vehicle licence will be cancelled.

If my vehicle passed the emission test at the DVETC, will the Government waive or refund the test fee?

« No. The purpose of the emission test is to ascertain the rectification of the vehicle’s excessive emission
problem and compliance of its exhaust emissions with the emission standards. It will not conform to the
intent of the test system if exemption or refund of test fee is given to the vehicle which passed the
emission test. The DVETC is not a government department and is operated on user-pay principle. The
user of the test service at the DVETC has to pay the test fee without a refund mechanism.



Form 4

EMISSION TEST FORM Serial No.
BB
Vehicle Emission Testing Centre: Page One
EEL A 2 SRR P F—H
Vehicle Registration Mark Recorded Mileage km
SR W [EX G INE
Emission Testing Notice No. Vehicle Manufacture Year
i SRR A 15 B T
Test Date;filzt H i Timel# i Fuel/Z4} PETROL/LPG/HYBRID/OTHERS
BRI/ o SRR R/ EA

A. Pre-test Inspection
ABRTRE
(i) VIN/Chassis No. is correct YES/NO Ifincorrect, Stamped No.

EEL AR SRR AR paTheey WIRIERE - EE T
(ii) Vehicle Satisfied the Pre-test Inspection YES/NO

B A A R TR iy

JEER ThER e B T BE SRR

B. Drive Cycle Emission Test on Chassis Dynamometer

Test Result Emission limits applicable to vehicle class and  year of manufacture

SHIER 4 B TP SR A R S I PE R

(i) Measured Hydrocarbons (HC) g/km Emission Limit g/km
BEAERELEY s/ ok HERRE s/ ok

(i) Measured Carbon Monoxide (CO) g/km Emission Limit g/km
BT —SA bR /oK HRBREA v/ Aok

(iii) Measured Nitrogen Oxides (NOy) g/km Emission Limit g/km
BEEEALEY) s/ ok HERRE s/ ok

(iv) Measured HC + NOy g/km Emission Limit g/km
EEFERE(LEYHERALED s/ ok HERRE s/ ok

C. TestResult

(ii) For reason(s) of Item(s): No.

R S ER ANt Al Y 55

HERGER
(i) Emission Test Result PASSED/FAILED
FERHIEGES R “r

as indicated inthe footnotes.

T -

Approved Vehicle Emission Tester

o AT Y B BE RO B

(Tester’s No. & Signature)
e B 4mak K 354

Footnote [ff5¥

1. Chassis No. Incorrect
R SRR RT

2. Air Filter not Equipped
AT RIE S e

3. Exhaust Pipe Leak
J3& SR SR

4. Engine Coolant Leak
5B AR

5. Engine Lubricant Leak
5 BRI

6. Transmission System Oil/Fluid Leak
(L CUESSWEY N ol T

7. Fuel Leak
WA

8. Tyres and Wheels Not Suitable for Test
B R E A A T

9. Loose Part Found in Transmission System
HEZ A TR

10. Lubrication Oil Warning Light Not in Operation
HHESEIRERIES

11. Engine Coolant Temperature Gauge Not in Operation
SIBACRIIRERIEE

12. The Test Requirement were NotMet
REEFFE M G EELE

13. Visible Smoke Emitted from Exhaust Pipe
PRI E o] RS

14. Others (as specified)

HoAhZETH (40700




Supplementary Emission Test Information  Serial No.

b IR SR R

Form 4

Page Two 55 _H

Drive cycleZ Bk T TUV
Standard Drive Distance kmT-3K& Standard Drive Cycle Tim sFh
B TR BT RR I

Emission Distribution During Drive Cycle TestZ B il oF BE E P i 0
Legend: [ElfiZ SpeediF i Test VehicleHlEA E iy
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APPENDIX 1
Form 5

VETC Name: Test Date: Page of
Reg Mark Emission Test Test Results Vehicle not tested | Tester | Certificate of
Testing Notice | Time or pre-test failed No. | Compliance
No. Readings in g/km Pass/Fail | Fail Reasons (Put down item No.
(P/F) (See Note) from Part B of
HC co NOx | HCHNO Ho- from T B o

test form)

I certify that no vehicle other than those stated above were tested/or inspected under the Designated Vehicle Emission Testing Centre Scheme in the above
specified test date.

Note: Reasons for failing the test: S-Not comply with emission standard, P-Pre-test failed, V-Validation not met.

VETC Chop:

Responsible Person’s Signature

Date :




Code of Practice for Designated Vehicle Emission Testing Centres

Appendix II

Hong Kong Environmental Protection Department
Hong Kong Transient Emission Test (HKTET)

Detailed Specifications for Computerized Control Test Procedures

General

1. This document is written primarily for the use of the software designer/programmer,
which contains the logic flow and requirements of the control software, and essential
instructions for the control of the system equipment in order to conduct transient emission test
of vehicle on chassis dynamometer.

2. The programmers are reminded that these specifications aim to lay down the essential
features that are required to perform the aforementioned test promulgated under this document.
Except for the default start up screen to be provided by the Director, there is no specified
graphical user interface. Individual manufacturers may incorporate additional routines or user
friendly features on top of the essential requirements in the test system. However, it is
essential that the additional features would not violate the basic principle of the programme
flow and control of the dynamometer and the related equipment. The control software shall
be designed such that it runs the transient emission test program as per the sequence specified
below:

Test System Identification
3. Display a Centre ID request dialogue box for the Tester to key in as identification.

4. Request for the input of the System ID by the test centre manger as an identification of
the test system and software version.

5. Prompt to provide the Director approval ID, the final approval of the test system to be
specified by the Director.

6. Enable System Lock Out feature, which shall only be activated by the Director or
automatically by the control software.

Enabling System Utilities

7. Load/verify drive trace(s) from designated file directory (Excel or ASCII format) with
protection for alteration. The drive trace file will contain target speed — time, second by second
speed violation limits, gear selection, clutch engage time and time periods for
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dynamometer controller check (refer to section 43). Only the Director shall have the access
to alter the drive trace file. The Director may need to include additional drive trace for certain
vehicle from time to time and shall notify the Centre accordingly.

8  Initiate test drive with dynamometer load and inertia settings randomly selected by
control computer.

9. Load/verify power absorption and inertia class lookup table (Excel or ASCII format)
from designated file directory with protection for alteration. Only the Director shall have the
access to alter the designated file directory.

10. Prompt the Tester to key in the relevant emission limits from the lookup table, which
shall be provided by the Director.

11.  Enter/verify fuel dependent correction factor store in designated file directory with
protection for alteration. Only the Director shall have the access to alter the designated file
directory.

12. Initiate chassis dynamometer system inertia by measuring, checking and verifying the
inertia simulation.

13 Store chassis dynamometer basic inertia and record simulation error for quality
assurance.

14. Measure and check the chassis dynamometer indicated and actual load (according to EU
Directive 70/220/EEC). Store load curves for each inertia classes and carry out daily random
verification by coast down for quality assurance. Retain the load curve with curve coefficient
for printing purpose if needed.

15. Load cell static calibration and store results for quality assurance.
16. Check the indicated roller speed (kph) and distance covered by drive cycle.

17. Perform emission analyzer check including self diagnostic, leak check and calibration
according to BAR-97 section 3.9. Store calibration curve and sensors responses.

18. Perform VMAS check including self diagnostic, O, and flow check. Prior to each test
an ambient O> reading shall be taken. The VMAS bower must have been running for one
minute prior to this reading. The limits for this O reading shall be 20.8% +/- 0.3%. If the
VMAS ambient collection is out of this range, the host shall display a warning message, and
then prompt the operator to check to make sure that the cone is off the exhaust pipe. When
the operator hits —continuell, the host should then retry the ambient reading with outside
ambient air. Ifit fails again, then the host should automatically perform a calibration followed
by a new ambient collection. The control unit must monitor all
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available analyzer bench status bits passed through VMAS. The test shall abort if the condition
exists, as a minimum, for more than 5 consecutive seconds for any status bits that are not
already addressed. The control unit must also monitor whether VMAS is still in the data
collection mode. If VAMS has dropped from data collection mode, the test shall abort. The
low flow in the VMAS shall be set to 200cfm (5664 litres per minute). If the flow falls below
this value for more than 5 seconds, the test shall abort. Store calibration curve and sensors
responses.

19. Print out the reports and charts from stored test data.

System Startup

20. The Tester shall verify date and time with local standard. The formats of date and time
shall be displayed as DDMMYYYY and 24-hh:mm, respectively.

21. The control software shall start the system as follows:

a)  Warm up the chassis dynamometer, analyzer and VMAS before each system startup
or every 24 hours.

b) Perform chassis dynamometer coast down check for every system startup or reboot.
Selection of inertia class and load setting shall be carried out randomly. Confirm
accuracy is within 5% of the stored load curve.

¢) Check if the chassis dynamometer load curve, analyzer (including leak check) and
VMAS calibration are valid and up to BAR-97 specifications.

d) Monitor error messaged from all hardware, including interfacing devices and
system locked out by the Director.

e) Prompt Tester the control system is ready. If not, redo the system startup is
necessary.

Automatic Test Sequence
22. The test sequence shall follow in the same order unless instructed otherwise.

23. When the Tester requests for a new official test, the control system shall refresh all
registers and allocate a new sequential Test Serial Number (TSN) (i.e., serial number of a
permanent array append from the last stored serial number) [integer] [positive]. The control
unit may retrieve information of the test vehicle by reading the barcode printed on the ETN.
For those information not available from barcode, the Tester shall input the all
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other necessary data manually.

24. After the Tester enters Emission Testing Notice number and final date of testing, the
control software shall check and only accept the valid format and non-expired final date of
testing. [Date: DDMMYYYY].

25. If Tester terminates the process, no data shall be stored.

26. The control software shall prompt the Tester to collect test fee and carry out a thorough
pre-test safety inspection if the aforementioned entries are valid.

27. Prompt the Tester to enter the vehicle’s registration number and the result of the pre-test
inspection. Registration mark: max 10 character [text]; pre-test inspection check passed:
[Boolean].

28. Stop the test if the vehicle is found unsafe/not fitted for emission testing on the chassis
dynamometer. Conclude the testing and store all data.

29. Otherwise, the control software shall display the data entry screen for the Tester to key
in the vehicle’s information. The required data include:

a)  Vehicle identification number [text]
b)  Vehicle make; Max 20 character [text]
¢) Odometer reading (km); Max XXXXXXX [integer] [positive]

d) Vehicle class; Either Private Car, Taxi, Light Bus, Light Goods Vehicle or Others
[text] (pull down menu)

e) Year of manufacturer; XXXX [integer], [1900-2099]
f)  Engine capacity (c.c); Max XXXX [integer]

g)  Fuel type; one of the following: Petrol, LPG, Hybrid or Others [text] (pull down
menu)

h) Transmission type; one of the following: Automatic, Manual or CVT [text] (pull
down menu)

i)  Gross vehicle weight, GVW (kg) for light bus;
Max XXXX [integer] [0-5500]
(for light bus only)
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) Vehicle reference weight, RW (kg)
(referring to the mass of vehicle in running order less the uniform mass of driver
of 75kg and increase by a uniform mass of 100kg)
Max XXXX [integer] [0-5500]
(for private car, taxi, light goods vehicles and others)

k) Emission standard to be used as the criteria according to the look-up table to be
provided by the Director.

30. The control software shall interpret the vehicle data so as to select and display HC
correction factor on screen according to fuel type, select manual/automatic drive trace
according to transmission type, select vehicle inertia, weight class and chassis dynamometer
load. Display values including emission standards on screen.

31. Prompt the Tester to enter the test cell ambient data including
a) Temperature (degree C) XX.X [real] [positive, max 35 degree C]and
b)  Atmospheric pressure (kPa) XXX.X [real] [positive] [range check —reserved].

32. Prompt the test-driver to slowly and safely mount the vehicle onto chassis dynamometer,
connect tachometer, oil temperature probe, VMAS flow meter. Advise the test-driver to refer
to the proper procedures described in the Appendix III.

33. Prompt the Tester to place the cooling fan in front of the vehicle.

Background Emission Sampling, Vehicle Hot Soaking and Stabilization

Vehicle engine is considered hot if it has attained operation temperature within 30 minutes
prior to arrival at the Centre. Before conducting actual driving test, the vehicle engine shall
be turned off for hot soaking for minimum of 5 and maximum of 10 minutes during which
administrative procedure and safety inspection are performed in parallel. After the soaking
time the vehicle engine shall be turned on for 2 minutes during which vehicle shall be mounted
onto the dynamometer and shall include a 1 minute driving at 50 kph if the hot soaking
exceeds 10 minutes. Engine shall idle for at least 10 seconds prior to the start of drive cycle
sequence and sampling of exhaust.

34. Prepare background emission sample.

35. Prompt the Tester to make sure the VMAS cone is off the tailpipe of the vehicle and
switch on the VMAS for not less than one minute.

36. Start to take the ambient Oz collection by VMAS upon obtaining the satisfactory
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pre-inspection results. Halt the test if check fails. Display value on screen and prompt Tester
for action if necessary.

37. Conduct zero and span check for the analyzer. Halt the test if check fails. Display value
on screen and prompt Tester for action ifnecessary.

38. Conduct HC hang up check. Display value on screen and prompt Tester for action if
necessary.

39. Collect sample of background emission levels. The position of the sampling device for
the background sample shall be within 12 lateral, 12 longitudinal, 3 vertical feet from the
vehicle tail pipe. Display value on screen and prompt Tester for action ifnecessary.

40. Check the engine oil temperature. Engine oil temperature shall be measured by the data
acquisition system at 5 Hz for at least 30 seconds prior to and during the test. The 5 Hz data
shall be converted into 1-second average values. The 1-second average oil temperature data
during the test shall be recorded in the emission test record. Display value on screen and
prompt Tester for action ifnecessary.

41. Prompt the Tester to insert the sampling probe, position VMAS cone, switch engine on,
shift the transmission in neutral, release clutch pedal and turn all accessories off.

42. Prompt the Tester to stop the test and recheck the equipment connections should there
be any abnormities found/readings not detectable.

Drive Trace
43. The control software shall display the following on screen during driving:

a)  Drive trace chart including Chart ID, Manual/ Automatic/CVT, target speed vs time,
speed excursion zone and gear. Screen shall be flashed when vehicle speed is
outside the excursion zone. The control software shall select suitable drive trace for
concerned test vehicle according to its vehicle type and transmission method. Please
refer to drive trace in Appendix VA for petrol private cars, petrol goods vehicles
and LPG taxis with reference weight up to 2750kg and the drive trace in Appendix
VB for LPG light buses with reference weight over 2750kg.

b) Second by second emission concentration chart including the time corrected
concentrations of the 5 gases and lambda be displayed and overlaid on the drive
trace.

¢) Engine oil temperature (in degree C)
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d)

©)

f)

2

h)

Simulated inertia (in kg)

Power absorption (in kW)

Vehicle speed (in kph)

Vehicle acceleration (reserved) (in kph/s)

Engine speed (in rpm)

44. The control software shall monitor the following parameters and abort the driving
immediately if violation occurs:

a)

b)

2

h)

Speed violation according to preset speed excursion zone (it does not apply to
deceleration phase provided that service brake is not applied).

VMAS flow rate less than 200 cfm (5664 litres per minute) for 5 consecutive
seconds

VMAS status bit violation for 5 consecutive seconds

VMAS collection mode violation if the control unit detects that the VMAS has
dropped from the data collection mode.

Tailpipe flow volume low — the second by second exhaust flow rate is less than 90%
of the weight class of the vehicle being tested as per table to be provided by the
Director.

Gas analyzer sample flow rate low if the flow is below the required flow for the
analyzer to work properly according to manufacturers’ specification.

Gas analyzer sample concentration out of range if the CO, concentration is above
16 % or the concentration for O; is less than -0.1% or the concentration of CO is
less than -0.06% or the concentration for HC is less than -13ppm.

Gas analyzer off full scale.

45. The control software shall monitor the following parameters and invalidate the test
result after driving is completed:

a)

Incorrect cycle distance if absolute difference between the measured and the
theoretical distance of the actual test exceeds 0.16km

App. |l
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b)

d)

Calculated fuel economy better than 2.48 L/100km

Dynamometer controller check fail if the absolute difference between the
theoretical power and the measured power for the specific time interval exceeds
0.38kw using the time period specified in the drive trace file.

Inertia weight error if the instantaneous or overall observed inertia simulation
error exceeds 5% or 2% respectively.

Inertia simulation error if the instantaneous or overall simulation error exceeds 5%
or 2% respectively.

Analyzer zero drift after test.

Data File [Bar Code (BC) — field information available in bar code on ETN]

46. Data files are to be identified by their respective test serial number and stored in
designated directory. Data files shall be protected from amendments. Data are to be stored in

Windows compatible text format with field identifier and delimiter

66|’,

a) Testdate and time [Date: DDMMYYYY Time: 24-hh:mm] Computer console
date/ time at step (24).
b) Emission Testing Notice number [To be provided by EPD].[BC]
¢)  Vehicle registration mark [ XXXXXXXXXX [text]] [non-entered character to be
confirmed]. [BC]
d)  Vehicle identification number [BC]
e)  Vehicle make [20 character [text]]. [BC]
f)  Year of manufacture [ XXXX [integer]]. [BC]
g2 Engine capacity (c.c.) [XXXX [integer]]. [BC]
h)  Vehicle class [text] one of the following: [BC]
Private Car,
Taxi,
Light Bus,
Light Goods Vehicle, or
Others.
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)

k)

D

)

Odometer reading (km) [ XXXXXXX [integer]].

Transmission type [text] select one of the following:
Automatic,
Manual, or
CVT.

Fuel type [text] select one of the following: [BC]
Petrol,
LPG,
Hybrid or
Others.

Gross Vehicle Weight GVW(kg) [ XXXX [integer]] (for light bus only). [BC]

Vehicle reference Weight RW(kg) [ XXXX [integer]] (for private car, taxi, light
goods vehicle and others).

Ambient Temperature (degree C) [ XX.X[real]].

Atmospheric pressure (kpa) [XXX.X [real]].

Relative humidity (%) [XXX.X [real]].

Absolute humidity [ XX.XX [real]] (According to section 50).

NO humidity correction factor [X. XXXXX [real]] (According to section 50).

Background emission levels [All in real numbers and mean values of 1 minute
samples]

CO2 XX XXXXX(%)

CO XX XXXXX (%)

HC XXXX. XXXXX(ppm)

02 XX XXXXX(%)

NO XXXX.XXXXX(ppm)

Engine oil temperature at start and end of driving (degree C) [ XXX [integer]].

Second by second tailpipe emission concentrations [From gas analyzer, corrected
for time delay and synchronized with the drive trace. All in one second average real
numbers]

CO, XX XXXXX(%)

App. |l
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CO XX.XXXXX(%)

HC XXXX. XXXXX(ppm)
02 XX XXXXX(%)

NO XXXX.XXXXX(ppm)
Lambda X. XXX

v)  Second by second operation parameters [All in one second average]
Engine RPM XXXX
Dynamometer speed (kph) XX.X
Dynamometer HP (kW) XX.X
Simulated inertia (kg) XXXX.X

w) VMAS exhaust temperature (degree C or degree K) and pressure (kpa) [From
VMAS data].

x)  Second by second tailpipe exhaust and diluted exhaust flow rate (Litre/min) from
VMAS data, corrected to 273.2 degree K and 101.33 kPa [Tailpipe exhaust:
XXXXX [integer] Diluted exhaust: XXXXX [integer]].

y)  Second by second mass emission of CO,, CO, HC and NOx (gram) Calculated from
tailpipe flow rate and concentration according to section 51 [ XXX. XXXXX [real]].

z)  Total km driven [X.XX [real]].
aa) g/lkm of CO», CO, HC and NOx [XXX.XX [real]].

bb) Aborted or invalid test

(1) Speed violation [Boolean]

(i1) VMAS flow rate less than 200 ACFM [Boolean]

(i)  VMAS status bit violation [Boolean]

(iv)  VMAS collection mode violation [Boolean]

(v) Tailpipe flow volume low [Boolean]

(vi)  Gas analyzer sample flow rate low [Boolean]

(vil)  Gas analyzer sample concentration out of range [Boolean]
(viii))  Gas analyzer off scale [Boolean]

(ix)  Incorrect cycle distance [Boolean]

(x) Calculated fuel economy better than 2.48L/100km [Boolean]
(xi)  Dynamometer controller check fail [Boolean]

(xi1))  Inertia weight error [Boolean]

(xiii) Inertia simulation error [Boolean]

(xiv)  Analyzer zero drift after test [Boolean]

cc) Emission standard applied [BC]
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CO (g/km) XX.XX
HC (g/km) XX.XX
NOx (g/km) XX.XX
HC+NOx (g/km) XX.XX

dd) Pass / fail determination: Pass — no pollutant over the limits (compare up to 2
significant digits) Pass test: [Boolean].

ee) “Invalid Test” shall be shown in case of any invalid/abort test (see Section 46 (bb)
of Appendix II).

47. The control software shall store the data in the designated file directory with protection
for alteration. Only center manager or the Director shall have the access to alter the designated
file directory.

48. The control software shall prompt the Tester to back up all the individual data files into
a master log file and a removable drive, and print a daily summary record before confirming
to shut down the control system.

Emission Calculation

49. All emission measurements and calculations shall be corrected to 273.2 degree K and
101.33 kpa. Metric units shall be used.

50. The NOx humidity correction factor (Kn) shall be calculated according to the following
equation:

Ku=1/(1-0.0329%(H - 10.71))
H = 6.211*Ra*Pd/(PB — Pd*Ra*10-2)

where:

H = absolute humidity expressed in grams of water per kilogram of dry air,
Ra = relative humidity of the ambient air in %,

Pd = saturation vapour pressure at ambient temperature in kPa,

PB = atmospheric pressure in KPa.

51. The mass emission equation:

Mass/sec = Volume of pollutant/sec * density
= Pollutant Concentration (volume % or ppm) * Tailpipe exhaust volume/sec * density

where:
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The pollutant concentration shall be adjusted for hydrocarbons adjustment factor or
NOx humidity correction as appropriate;

The tailpipe exhaust volume shall be corrected to 273.2K and 101.33 kPa according to
methods as recommended by VMAS.

52. The following gas densities at 293.2K and 101.33 kPa shall be adopted
HC CO NOx CO2
Density 0.58 1.16 1.91 1.83
(grams/litre)
53. Report format (please refer to Form 4 in Appendix I)
54. Alternative proposals for the control of equipment or calculations may be considered
on a case by case basis.
55. The Lambda value shall be calculated as follows:
Lambda = ([CO2] + [CO]/2 + [O2] + (Hcv/4 * 3.5/(3.5+[CO]/[CO2]) — Ocv/2) * ([CO2]
+ [CO])) * ((1+Hcv/4 — Ocv/2) * ([CO2] + [CO] + k1 * [HC])" -1
where
[ 1= Concentration in % vol.
kl = Conversion factor for NDIR measurement to FID measurement (provided by
manufacturer of measurement equipment)
Hcy = Atomic ratio of hydrogen to carbon [1.7261] (for petrol vehicles)
[2.525] (for LPG vehicles)
Ocy =  Atomic ratio of oxygen to carbon [0.0175] (for petrol vehicles)
[0] (for LPG vehicles)
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Appendix II1

Hong Kong Transient Emission Test ( HKTET) Procedure
for Petrol. Hybrid and Liquefied Petroleum Gas (LLPG) Vehicles

1. The Hong Kong Transient Emission Test (HKTET) shall be conducted in accordance
with the procedures set out below in this document. The exhaust emission measurement for
petrol, LPG and hybrid vehicles on chassis dynamometer comprises the following key steps:
vehicle hot soaking and stabilization, pretest inspection, vehicle and test cell data entry,
positioning vehicle on the chassis dynamometer, background emission sampling and the
exhaust emission test sequence.

2. Vehicle engine is considered hot if it has attained operation temperature within 30
minutes prior to arrival at the Centre. Before conducting actual driving test, the vehicle engine
shall be turned off for hot soaking for minimum of 5 and maximum of 10 minutes during
which administrative procedure and safety inspection are performed in parallel. After the
soaking time the vehicle engine shall be turned on for 2 minutes during which vehicle shall
be mounted onto the dynamometer and shall include a 1 minute driving at 50 kph if the hot
soaking exceeds 10 minutes. Engine shall idle for at least 10 seconds prior to the start of drive
cycle sequence and sampling of exhaust.

3. Pre-Test Vehicle Inspection

It is very important to carry out a thorough vehicle inspection before performing
HKTET to prevent vehicle and/or chassis dynamometer system damage.

Only personnel authorized by the Director are allowed to operate the test vehicle,
equipment or conduct inspections in relation to HKTET.

31 After enabling system utilities and getting the system started up, the control system shall
prompt the Tester to collect test fee and conduct a thorough pre-test inspection as shown in
Attachment 1 of Appendix III. The main purposes of having a pre-test inspection are to
examine whether the vehicle is safe to be tested on the chassis dynamometer and to assess the
suitability of vehicle to conduct emission test on chassis dynamometer. A pre-test inspection
shall be made to check various vehicle parts covering vehicle tyres, engine, dashboard meters,
power transmission and engine cooling system, in particular, the Tester must:

311  Confirm both drive wheel tyres are the same size and type. Adjust the tyre pressure
to specification and inspect the tread for defects, bulges or tyre cord protrusions.
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312

313

314

315

316

317

318

319

3.1.10

Not operate the vehicle on the chassis dynamometer if a temporary spare tyre is
installed on one of the vehicle’s drive wheels, if tyre cord is visible on any of the
tyres, or if there are any other tyre defects.

Inspect the vehicle for fuel, coolant, and oil leaks.

Not operate a vehicle on the chassis dynamometer if it leaks fluid. Make sure
vehicle fluid levels (oil, transmission, coolant, etc.) meet the vehicle
manufacturer’s requirements.

Inspect the vehicle for exhaust leaks. Repair any leaks before performing tests to
prevent sample dilution errors and ensure accurate test results.

Make sure all strategic brake and torque transmission system (except automatic
speed retarders) are disabled. These systems may include anti-lock braking,
traction control, yaw control which will result in the brake being applied on the
driving axle automatically.

Make sure all equipment on board the vehicle using the engine power to operate
is switched off or the power take off is isolated.

Confirm the vehicle is not loaded with any goods or passengers. Any add on power
equipment installed shall be properly restrained. Use a weight bridge to verify if
the load capacity of the chassis dynamometer can accommodate the total weight
of the drive axle, ifnecessary.

Pay attention to a few vehicle driving system designs.
a) For all wheel drive vehicles, select the rear wheel drive mode.

b) Ifthe vehicle is of multiple closely spaced drive axles or full time all wheel
drive, it shall only be tested on the all wheel drive chassis dynamometer.

Should the vehicle be found to be equipped with full time all wheel drive,
permanent traction control or any other device that makes emission test on two
wheel drive chassis dynamometer not suitable, the Tester shall stop the test and
advise the driver to approach a Centre installed with chassis dynamometer suitable
for conducting transient emission test for full time all wheel drive vehicles.

32 Attachment 1 of Appendix III prescribes the requirements of the pretest inspection.
The results and details of the inspection shall be recorded in an Emission Test Form
(ETF) for Hong Kong Transient Emission Test in the format as shown in Form 4 in

App. lll
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Appendix I. The transient emission test must not be applied if a vehicle fails to
satisfy the requirements set out in Attachment 1of AppendixIII.

33 The Tester shall enter the vehicle’s registration mark and the result of the pre-test
inspection.

4.  Enter Vehicle and Test Cell Parameters

The Centre shall have option to install suitable bar code system that is compatible with
the barcode system used by the Authority for printing the ETN to retrieve the information
of the test vehicle automatically for conducting emission test from the barcode printed
on the Emission Testing Notice (ETN) and manually key in information which is not
provided in the bar code of ETN or key in the vehicle data including vehicle
identification number (VIN), vehicle make, odometer reading (km), vehicle class,
manufacturing year, engine capacity (c.c.), fuel type, transmission type, gross or
reference vehicle weight (kg). The Centre operator shall obtain latest specifications from
the Director before setting up the barcode system and supporting accessories.

The Tester may need to measure the weight of the vehicle using standard portable wheel
load scale if the weight of the vehicle is not readily available.

Having entered the above vehicle data, the control computer shall determine the emission
standard to be used according to the look up table in Part C of the Code of Practice or
subsequently provided by the Director.

Aforementioned vehicle data shall be interpreted by the control software and be used to
determine HC correction factor, vehicle inertia weight class, dynamometer load, etc.

When prompted by the control system, the Tester shall enter test cell ambient
temperature (degree C) and Atmospheric pressure (kPa).

5. Positioning Vehicle on the Chassis Dynamometer

The control computer shall prompt the test-driver to drive the vehicle onto the chassis
dynamometer. In order to ensure accurate testing results and safe operation of the control
software, the test-driver should carefully follow the procedure below to position the
vehicle on the chassis dynamometer, laterally stabilize, restrain, and chock the vehicle

properly.
a) Conduct a thorough pre-test vehicle inspection (see section 3).

b) Enter the required vehicle information.
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c) Make certain the chassis dynamometer lift plate is up. Raise the lift.

d) Clear obstructions (e.g. the lateral wheel restraints if they are attached to the
dynamometer) away from the driving path to the chassis dynamometer.

e) The Tester shall direct the test-driver to position the vehicle’s drive wheels in
front of and square with the chassis dynamometer rolls.

f)  Slowly drive the vehicle’s drive wheels into position on the chassis dynamometer
rolls.

g) Lower the lift.
h) Restrain and align the vehicle on the chassis dynamometer rolls.

The Tester shall laterally stabilize, restrain and chock the vehicle on the
chassis dynamometer.

Make sure the vehicle is properly aligned with the chassis dynamometer rolls.

When prompted by the control computer, the Tester must place the engine cooling fan
in front of the vehicle to aid in engine cooling. It is important to avoid undesirable
cooling of catalytic converters.

6.  The Tester shall connect the tachometer, oil temperature probe and VMAS flow meter
according to the screen instruction. Before conducting actual driving test, the vehicle
engine shall be turned off for hot soaking for minimum of 5 and maximum of 10 minutes
during which administrative procedure and safety inspection are performed in parallel.
After the soaking time the vehicle engine shall be turned on for 2 minutes during which
vehicle shall be mounted onto the dynamometer and shall include a 1 minute driving at
50 kph if the hot soaking exceeds 10 minutes when the other Tester is entering the other
necessary data into the control computer. Engine shall idle for at least 10 seconds prior
to the start of drive cycle sequence and sampling of exhaust.

7. Background emissions sampling

When prompted by the control computer, the Tester shall make sure the VMAS cone is
off the tailpipe and run the VMAS blower for not less than one minute.

Take an ambient O reading.

If the VMAS ambient collection is out of the pre-set range, Tester shall be instructed to
check the cone connection.
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If it fails again, recalibration shall be performed automatically followed by a new
ambient collection.

Followed by proper ambient O, measurement, the control computer shall automatically
perform a zero check, span check, HC hang up check, background measurement of HC,
CO, NOx, CO; and engine oil temperature measurement.

The Tester shall be prompted to insert sampling probe, position VMAS cone, switch
engine on, shift transmission in neutral, make sure clutch pedal is not depressed and all
accessories are off.

8. Testing Sequence

When the preconditioning sequence and load setting has been successfully completed,
the test-driver shall be prompted to start the HKTET by following the drive trace
displayed on the monitor.

During the driving, the automatic control module is programmed to monitor a number
of parameters and abort driving if any violation occurs according to the control software
specifications in Appendix II.

The control system shall abort/invalidate the test if there is any error found upon
completing the driving as described in Section 46(bb) of Appendix II.

During the driving, the control computer shall measure and record all the necessary
parameters. For instance,

a) Second by second tailpipe emission concentrations including COz (%), CO (%), HC
(ppm), O2 (%), NOx (ppm) and, Lambda.

b) Second by second operation parameters including Engine RPM, Chassis
dynamometer speed (kph), Chassis dynamometer horse power HP (kW) and,
simulated inertia weight (kg).

¢) Second by second tailpipe exhaust and diluted exhaust flow rate (Litre/min) from
VMAS data, corrected to 273.2 degree K and 101.33 kPa.

At the completion or termination of the test, the final mass emission concentrations for
the pollutants CO, HC, NOx in g/km shall be calculated by the control computer.

The control system compares the measured pollutant concentrations with the applied
emission standard.
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The control computer shall determine the testing result (Pass/Fail) and print out a test
report containing vehicle information and emission test result.

For an invalid/aborted test, the control system shall allow for the original and two
additional attempts. However, the test shall be deemed invalid if proper result cannot
be obtained upon the completion of the third attempt. No second chance test shall be
considered.

Before handing the test report to the vehicle owner/driver/agent, the Tester shall make
sure the information printed on the report is correct and put a stamp on only if there is
no abnormality found in the emission test results and let the vehicle owner/driver/agent
sign an acknowledgment of receipt of the test results.

After printing out the test report, the control computer shall prompt the following:
d) End of HKTET,
€) Remove restraining system from vehicle,

f)  Remove all testing instruments such as cooling fan, tachometer, sample probe,
VMAS cone,

2 Raise the chassis dynamometer lift to lock the rolls in place,
h) Make sure the vehicle and the drive away is clear of any obstacles.
Slowly drive the vehicle off the chassis dynamometer platform to a designated place.

Park the vehicle and get ready for the vehicle owner/driver/agent’s collection.
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Attachment 1 of Appendix III

Pretest Inspection Requirements for HKTET
for Petrol. Hvbrid and L.PG Vehicles of GVW up to 5.5 Tonnes

1. This attachment sets out the requirements of pretest inspection of the transient emission
test. The inspection can be divided into two parts: vehicle identity verification and safety
check. If a vehicle fails to satisfy the pretest inspection, it shall not be allowed to undergo

subsequent stages of the test.

2. Vehicle Identity Validation. The operator shall inspect the vehicle to verify if the identity

of the vehicle matches that recorded on the vehicle registration document. If the vehicle

identity could not be positively verified, it shall not be allowed to undergo the test.

3. Safety Inspection. Safety inspection aims to ascertain if the condition of a vehicle is

suitable for undergoing the emission test. The operator shall check the overall conditions
of the vehicle presented for test. If any of the conditions/defects listed below are observed,

he shall not allow the test to proceed with.

3.1 Instrument panel

3.1.1 Malfunctioning of any of the installed equipment listed below:
a) Speedometer
b) Lubricant pressure low warning light.
c¢) Coolant temperature monitoring gauge.

d) Low brake fluid warning light.
3.2 Driver's control
3.2.1 When either of the following conditions is observed:

a) If the engine cannot be shut off by the driver within the reach from the driver seat.

b) The brake does not work.



3.3 Vehicle body or structure

3.3.1 When any of the following conditions is observed:

a) If the driver's access door cannot be open from inside within a reasonable short
period of time.

b) If any part of the vehicle body or structure shall be in contact with any of the
driving wheels or propeller shaft.

¢) Any add on body parts which shall be damaged or cause damage to the structure
of the testing facilities during the loading or unloading procedures.

3.4 Vehicle engine and cooling system

When any of the following conditions is observed:

a)
b)
©)
d)
e)
f)

g)

h)

Engine coolant is not topped up;

Serious leakage in the cooling system.
Cracks in the radiator hoses.

Damaged or malfunctioned cooling air fan(s).
Drive belts missing, worn out or cracked.

Engine lubricant is not at the right level when measured immediately after the
engine is switched off from idle with the vehicle at level ground.

Serious leakage of lubricant when the engine is being operate, loaded or
unloaded, which may result in the failure of supply of lubricant due to level low
or supply pressure low.

Any leakage in lubricant which shall spill onto any part of the engine exhaust
pipe.

Any sign of leakage in the lubrication circuit for the turbo charger.

Engine air filter missing or damaged; or air to air inter-cooler seriously
blocked.

Damaged vacuum hoses.

Damaged electrical wire or loose connectors.
Tar drain cork of LPG vehicle is opened.
LPG supplies to engine cannot be shut off.

Any sign of leakage in fuel supply or injection system ( LPG vehicles —use a
portable gas detector to detect for LPG leakage).

Loosen adjustment points of the engine or transmission control linkages.



Engine speed runs away after the engine is switched off.

Heavy visible emissions (white or blue smoke) at tail pipe when the vehicle
engine is at idle.

Engine intake or exhaust manifold is loosen.
Serious leakage in the engine exhaust system.
Any abnormal knocking sound when the engine is being operated.

Linen being trapped in the fuel supply/metering systems or the exhaust
manifold.

3.5 Transmission and drive lines

3.5.1 When any of the following conditions is observed:

a)

b)

c)
d)
¢)
f)
g)

Front wheel drive vehicles cannot maintain lateral position while driving on
rollers.

Vehicle engine or drive system is overridden by the vehicle dynamic control
system such as traction control.

Serious leakage in transmission fluid.

Loosen or missing holding bolts for the propeller shaft couplings.
Excessive play in the propeller shaft support bearing.

Abnormal noise in the differential gear or gearbox.

Leakage of lubricant from differential gear or gearbox that shall spill onto any
part of the exhaust pipe.

3.6 Wheels and tyres on the driving axle

3.6.1 When any of the following conditions is observed:

a)

b)

©)
d)

Wheels are damaged, cracked or seriously out of truth which shall result in the
tyres not able to sustain the driving load or unable to maintain its lateral
position.

Loosen or missing holding bolts.
Tyres are damaged, cracked.

Tyre thread of minimum depth of 1 millimetre does not cover more than 90%
of the tyre/road surface contact path, or tyre rubber worn to the warning marks
made by the manufacturer.

Tyres are not properly inflated for driving or tyre speed rating less than 95
kilometres per hour.



f) Tyres of different sizes are used on the same axle.
g) Tyres of radial and cross ply are used on the same axle.

h) Foreign objects are trapped between the tyres.
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1.1

1.2

1.3

1.4

Appendix IV

Quality Control for Vehicle Emission Tests

Hong Kong Transient Emission Test (HKTET)
for Petrol, Hybrid and LPG Vehicles

Calibrations, Frequency and Overview

Attachment 1 of Appendix IV lists the recommended calibration and service schedule
for the major instruments of the test system. This is the minimum standard acceptable
to the Director. Individual Centre can adopt a more stringent regime or an alternative
scheme recommended by equipment manufacturers subject to the approval of the
Director.

Instruments used for the vehicle emission test including a dynamometer, gas analyzer,
VMAS volumetric flow meter, tachometer and others shall be serviced/calibrated at
least annually or after any maintenance which could alter calibrations.

The dynamometer manufacturer shall propose a method for roll speed/counter
accuracy determination to verify that the relevant measurement is within the specified
BAR-97 specifications for consideration by the Director. Deviation outside the
acceptable criteria shall require corrective action.

Dynamometer Calibration

141 A Coast Down Check shall be performed automatically on the dynamometer
before the start of a day's work to verify performance by an automated
procedure approved by the Director of Environmental Protection. Either the
Coast Down Check specified under the USEPA Acceleration Simulation Mode
Test or the BAR-97 Acceleration Simulation Mode Test between the speeds
of 30-20 miles/hr and 20-10 miles/hr shall be adopted. All rotating
dynamometer components shall be included in the coast down check. Speed
windows smaller than £5 miles/hr may be used provided that they show the
same calibration capabilities.

142 The check shall use a reliable roll driving method such as a drive motor or any
other suitable methods acceptable to the Director. If either the measured 30-20
miles/hr coast-down time or 20-10 miles/hr coast-down time is outside the
window bounded by Calculated Coast Down Time (CCDT) (seconds)
+7% then it shall be locked out for official inspection purposes until
recalibration allows a passing value.
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143

144

The base dynamometer inertia shall be checked at two random horsepower
settings for each speed range. The two random horsepower settings shall be
between 8.0 and 18.0 horsepower. A shunt resistor for a load cell performance
check shall not be used.

a) Randomly select an IHP»s value that is between 8.0 and 18.0 horsepower
and set dynamometer power absorption unit (PAU) to this value. Coast
down dynamometer from 30-20 miles/hr.

0.5*DIW 2 2
CCDT ( 370 ) * (V3p™ = Vao”)
@25mph* —
550*(IHP,s + PLHP,:)

Where:
DIW = Dynamometer inertia, 1b. Total inertia weight of  all rotating

components in dynamometer.
Vi = Velocity in feet/sec at 30 mph
Va = Velocity in feet/sec at 20 mph

IHP>s = Randomly selected PAU indicated horsepower
PLHP2 = Parasitic horsepower for specific dynamometer at 25 mph
* mph denotes miles per hour

b) Randomly select an IHP:s value that is between 8.0 and 18.0 horsepower
and set dynamometer power absorption unit (PAU) to this value. Coast
down dynamometer from 20-10 miles/hr.

0.5*DIW
(W) * (Vzo2 - V102)

CCDT, + =
@15mph 550*(IHP,s + PLHP;:)
Where:
DIW = Dynamometer inertia, 1b. Total inertia weight of  all rotating
components in dynamometer.
Va = Velocity in feet/sec at 20 mph
Vio= Velocity in feet/sec at 10 mph

IHPis=  Randomly selected PAU indicated horsepower
PLHP:s = Parasitic horse power for specific dynamometer at 15 mph

Parasitic Value Calculation. It aims to determine a dynamometer's frictional
losses for calculating the actual wheel power measured in the test procedure.
The measured wheel power includes the dynamometer friction as well as the
power absorbed by the power absorption unit. The indicated power setting of
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the PAU shall be set to zero for the calibration. There are two requirements
on parasitic losses determination.

a) Before a suitable dynamometer can be used for the loaded test, it shall have
its parasitic losses determined and a recalibration is required for every
twelve months. The parasitic values shall be calculated at a minimum of 4
points evenly distributed over the operation speed range from 15 to 50
miles/hr (25-80 km/hr) including the before mentioned start and end points
with a method approved by the Director of Environmental Protection. A
vehicle on-dynamometer method or equivalent may be used for the

purpose.

1) Parasitic losses at 15 miles/hr for a dynamometer with specified
diameter rollers shall be determined automatically according to the

relation below:
0.5*DIW 2 2
PLHP (—32_2 ) * (V20" — Vio”)

s 550*ACDT
Where:
DIW = Dynamometer inertia, 1b. Total inertia weight of all

rotating components in dynamometer.

Vo = Velocity in feet/sec at 20 mph
Vi = Velocity in feet/sec at 10 mph

ACDT = Actual coast-down time required for dynamometer to
coast from 20 to 10 mph

i)  Similarly, the parasitic losses for other calibration speed points shall
be determined automatically according to the relation below:

0.5*DIW
~3gz ) W VD)
PLHPV - — 3 2 .2 l f
i+v =
> 550*ACDT
Where:
DIW = Dynamometer inertia, 1b. Total inertia weight of all
rotating components in dynamometer.
Vi= Velocity in feet/sec at the start speed (i mph) of selected
parasitic losses speed window,
Vi= Velocity in feet/sec at the end speed (f mph) of selected

parasitic losses speed window,
ACDT = Actual coast-down time required for dynamometer to
coast from i to f mph.
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1.4.5

b) If a dynamometer is unable to pass the coast down check, it's parasitic
losses shall be calculated using the above equations at 15 and 25 mph. The
initial and final speeds for respective calibration points are 20-10 miles/hr
and 30-20 miles/hr. Based on the calibrated values and appropriate
mathematical methods acceptable to the Director of Environmental
Protection, the parasitic losses curve can be fitted for use in subsequent
tests.

If the dynamometer fails a coast down check or requires a recalibration for any
other reasons, the load measuring device shall be checked using a deadweight
method according to manufacturer’s direction. It shall cover at least three
points evenly distributed over the range of loads used for vehicle testing. Dead
weights shall be traceable to acceptable international standards (e.g. US
National Institute of Standards and Technology (NIST), UK National Physical
Laboratory (NPL) and other national bodies) and shall be accurate to within
+0.5%.

App. IV
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Attachment | of Appendix IV
Quality Control Requirements

for Hong Kong Transient Emission Test (HKTET

for Petrol. Hybrid and LPG Vehicl

1.  Test System Annual Service (Table A)

Instrument Scope of Service Performance Criteria
Dynamometer | a) Control programme maintenance a) Uninterrupted functioning of
programme

b) Manufacturers recommended services | p) Chassis Dynamometer
on dynamometer mechanical and

electronic modules including i)  Mechanical structure
calibration of various sensors and parts are fully
functional

ii)  Pass Coast down test

requirements
Gas Analyzer Change System Filters and Sensors, as Service report” showing the
recommended by manufacturers recommended services completed
and the calibration within the
Process initialization of new parts manufactures’ specified range
Services and calibration recommended by
manufacturers
VMAS Change O Sensors, as recommended by Service report” showing the
manufacturer recommended services completed
and the calibration within the
Check vortex strut manufacturer’s specified range
General cleaning, services and calibration
recommended by manufacturer
Tachometer Services recommended by manufacturers | Service report’ showing the

recommended services completed

# Issued by manufacturers, their authorized dealers or other bodies certified to ISO 9000 or equivalent
standards acceptable by the Director.
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Attachment |
2. Operational Calibration and Service Schedule (Table B)
Instrument Items of Service Acceptable Frequency
Criteria
Dynamometer a) Coast down test Within acceptable a) Daily
o range recommended )
b) Load cell calibration androll by manufacturer b) Biweekly
speed check )
¢) Monthly or if coast
¢) Parasitic loss calibration down test failed
d) Parasitic losses calibration d) Annually
covering speed range from 15
to 50 miles/hr (25-80km/hr)
VMAS a) Vortex Flow Meter Calibration | Within acceptable a) Semi-annually
volumetric flow range recommended
meter b) O Sensor by manufacturer b) At the start of each
session of work
(morning/afternoon)
¢) Vortex Strut Check ¢) Monthly
Gas Analyzer a) Gas bench calibration Within acceptable At the start of each
range recommended | session of work
b) Leak check by manufacturer (morning/afternoon)
¢) HC hang-up check
d) Zero calibration
e) Ambient air sampling
f) Change sample system filters f) Weekly or low flow
g) Change gas bottle g) pressure is less than
the one specified by
the manufacturer
h) New NOx sensor initialization h) Whenever the NOx
sensor is replaced
Sampling Probe | Clear off loose soot accumulated | -- Before the start of each
on the inner surface by flushing session of work
with water or other suitable means (morning/afternoon)
Attachment 1 of App. IV Quality Control Requirements Page 2 of 4
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Instrument Items of Service Acceptable Frequency
Criteria
Tachometer In-house accuracy check Within acceptable Biweekly
range recommended
by manufacturers
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3. Operational Calibration and Service Checklist (Table C)

Inspection
Instrument Items of Service Frequency
Yes No | N.A.
Dynamometer d) Coast down test ¢) Daily
¢) Load cell calibration and roll d) Biweekly
speed check
f) Parasitic loss calibration e) Monthly or if coast
down test failed
g) Parasitic losses calibration f) Annually
covering speed range from 15
to 50 miles/hr (25-80 km/hr)
VMAS a) Vortex Flow Meter Calibration | a) Semi-annually

volumetric flow
meter

b) O, Sensor b) At the start of each
session of work
(morning/afternoon)
¢) Vortex Strut Check ¢) Monthly

Gas Analyzer a) Gas bench calibration At the start of each
session of work
b) Leak check (morning/afternoon)
¢) HC hang-up check
d) Zero calibration
e) Ambient air sampling
f) Change sample system filters | f) Weekly or low flow
g) Change gas bottle g) pressure is less than
the one specified by
the manufacturer
h) New NOx sensor initialization| h) Whenever the NOx
sensor is replaced
Sampling Probe | Clear off loose soot accumulated | Before the start of each
on the inner surface by flushing session of work
with water or other suitable means | (morning/afternoon)
Tachometer In-house accuracy check Biweekly

Attachment 1 of App. IV
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The TUV- driving cycle (automatic transmission for vehicles up to 2750kg RW) Appendix VA(A)
100.0
—— Velocity [km/h]
90.0
—— Low velocity limit
80.0 km/h
High velocity limit
70.0 km/h
E 60.0
g 50.0
g
=400
30.0
20.0
10.0
0.0
0 50 100 150 200 250

Time [sec]
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Hong Kong Transient Emission Test Appendix VA(A)

Standard Drive T TOV - Aut tic T _—
Description of drive trace:

. For vehicle equipped with automatic transmission up to 2750kg RW

. Total distance travelled is 1969 metres

. Maximum speed is 90 km/h

. Total drive time is 200 seconds

1
2
3
4
5. Dynamometer check starts from second 34 to second 40 total for 7 seconds
6. N = Gear box in neutral

7. D=Drive

8. A tolerance of + 2km/h is allowed between the indicated speed and the theoretical speed during
acceleration, steady speed and deceleration when vehicle's brake are used. A larger tolerance of
+2.5km/h is allowed during phase change.

9. The time tolerance are +1.0 second

Time [s] | Velocity [km/h] Gear (c = clutch) Low velocity High velocity Gear change
limit km/h limit km/h

1 0.0 N 0 2

2 0.0 N 0 2

3 0.0 N 0 2

4 0.0 N 0 2

5 0.0 N 0 2

6 0.0 N 0 2

7 0.0 N 0 2

8 0.0 N 0 2

9 0.0 N 0 2

10 0.0 N 0 3

11 0.0 D 0 5.5 NtoD
12 3.0 D 0 8.5

13 6.0 D 1 11

14 9.0 D 4 14

15 12.0 D 7 17.0
16 15.0 D 9.5 17.5
17 15.0 D 13 17

18 15.0 D 13 17

19 15.0 D 13 17

20 15.0 D 13 17

21 15.0 D 13 17

22 15.0 D 13 17

23 15.0 D 12.5 18

24 15.0 D 12.5 19.7
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25 17.2 D 12.5 21.9
26 19.4 D 15.2 23.7
27 21.7 D 17.4 25.9
28 23.9 D 19.7 28.1
29 26.1 D 21.9 30.3
30 28.3 D 241 32.6
31 30.6 D 26.3 34.8
32 32.8 D 28.1 37.5
33 35.0 D 30.3 37.5
34 35.0 D 33 37
35 35.0 D 33 37
36 35.0 D 33 37
37 35.0 D 33 37
38 35.0 D 33 37
39 35.0 D 33 37
40 35.0 D 33 37
41 35.0 D 31.5 37
42 33.5 D 29.5 37.5
43 32.0 D 26.9 35.5
44 28.9 D 23.7 34
45 25.7 D 20.6 30.9
46 22.6 D 17.4 27.7
47 19.4 D 14.3 24.6
48 16.3 D 11.1 214
49 13.1 D 7.5 18.8
50 10.0 N 4.2 15.6 DtoN
51 6.7 N 1.3 12
52 3.3 N 0 8.7
53 0.0 N 0 5.8
54 0.0 N 0 2
55 0.0 N 0 2
56 0.0 N 0 2
57 0.0 N 0 2
58 0.0 N 0 2
59 0.0 N 0 2
60 0.0 N 0 2
61 0.0 N 0 2
62 0.0 N 0 2
63 0.0 N 0 2
64 0.0 N 0 2
65 0.0 N 0 2
66 0.0 N 0 2
67 0.0 N 0 2
68 0.0 N 0 2
69 0.0 N 0 2
70 0.0 N 0 2
71 0.0 N 0 2
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72 0.0 N 0 2
73 0.0 N 0 2
74 0.0 N 0 2
75 0.0 N 0 2
76 0.0 N 0 2
77 0.0 N 0 2
78 0.0 N 0 2
79 0.0 N 0 3
80 0.0 D 0 5.5 N to D
81 3.0 D 0 8.5
82 6.0 D 1 11.0
83 9.0 D 4 14.0
84 12.0 D 6.5 17.5
85 15.0 D 9.5 17.5
86 15.0 D 12.5 17.5
87 15.0 D 12.5 19.7
88 17.2 D 12.5 21.9
89 19.4 D 15.2 23.7
90 21.7 D 17.4 25.9
91 23.9 D 19.7 28.1
92 26.1 D 21.9 30.3
93 28.3 D 241 32.6
94 30.6 D 26.3 34.8
95 32.8 D 28.6 37
96 35.0 D 30.8 37.0
97 35.0 D 33 37.0
98 35.0 D 33 38.9
99 36.9 D 33 40.8
100 38.8 D 34.9 42.6
101 40.6 D 36.8 44.5
102 42.5 D 38.6 46.4
103 44.4 D 40.5 48.3
104 46.3 D 42.4 50.1
105 48.1 D 44.3 52.0
106 50.0 D 45.6 52.5
107 50.0 D 48 52
108 50.0 D 48 52
109 50.0 D 48 52
110 50.0 D 48 52
111 50.0 D 48 52
112 50.0 D 48 52.0
113 50.0 D 47.5 52.5
114 50.0 D 47.5 53.9
115 51.5 D 47.5 55.6
116 53.1 D 49.5 56.6
117 54.6 D 51.1 58.2
118 56.2 D 52.6 59.7
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119 57.7 D 54.2 61.2
120 59.2 D 55.7 62.8
121 60.8 D 57.2 64.3
122 62.3 D 58.8 65.8
123 63.8 D 60.3 67.4
124 65.4 D 61.8 68.9
125 66.9 D 63.4 70.5
126 68.5 D 64.9 72.0
127 70.0 D 66 72.5
128 70.0 D 68 72.0
129 70.0 D 68 72.0
130 70.0 D 68 72.0
131 70.0 D 68 72.0
132 70.0 D 68 72.0
133 70.0 D 68 72.0
134 70.0 D 67.5 72.5
135 70.0 D 67.5 73.4
136 70.9 D 67.5 74.2
137 71.7 D 68.9 74.6
138 72.6 D 69.7 75.4
139 73.4 D 70.6 76.3
140 74.3 D 71.4 771
141 75.1 D 72.3 78.0
142 76.0 D 73.1 78.9
143 76.9 D 74 79.7
144 77.7 D 74.9 80.6
145 78.6 D 75.7 81.4
146 79.4 D 76.6 82.3
147 80.3 D 77.4 83.1
148 81.1 D 78.3 84.0
149 82.0 D 79.1 84.9
150 82.9 D 80 85.7
151 83.7 D 80.9 86.6
152 84.6 D 81.7 87.4
153 85.4 D 82.6 88.3
154 86.3 D 83.4 89.1
155 87.1 D 84.3 90.0
156 88.0 D 85.1 90.9
157 88.9 D 86 91.7
158 89.7 D 86.9 92.0
159 90.0 D 87.2 92.5
160 90.0 D 88 92

161 90.0 D 88 92

162 90.0 D 88 92

163 90.0 D 88 92

164 90.0 D 88 92

165 90.0 D 88 92

App. VA(A)
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166 90.0 D 87.5 92.5
167 90.0 D 85 92.5
168 87.5 D 82.5 92.5
169 85.0 D 80.5 89.5
170 82.5 D 78 87
171 80.0 D 74.3 84.5
172 76.3 D 70.5 82
173 72.5 D 66.8 78.3
174 68.8 D 63 74.5
175 65.0 D 59.3 70.8
176 61.3 D 55.5 67
177 57.5 D 51.8 63.3
178 53.8 D 48 59.5
179 50.0 N 42.5 56.3 DtoN
180 45.0 N 38 52.0
181 40.0 N 33 47.0
182 35.0 N 28 42.0
183 30.0 N 23 37.0
184 25.0 N 18 32.0
185 20.0 N 13 27.0
186 15.0 N 8 22.0
187 10.0 N 3 17.0
188 5.0 N 0 12.5
189 0.0 N 0 7.5
190 0.0 N 0 2
191 0.0 N 0 2
192 0.0 N 0 2
193 0.0 N 0 2
194 0.0 N 0 2
195 0.0 N 0 2
196 0.0 N 0 2
197 0.0 N 0 2
198 0.0 N 0 2
199 0.0 N 0 2
200 0.0 N 0 2
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The TUV-short driving cycle(manual transmission for vehicles up to 2750kg RW) Appendix VA(B)
100.0
— Velocity [km/h]
90.0 — Lower velocity limit
(Km/h)
80.0 Upper velocity limit

(km/h)

70.0

60.0

50.0

Velocity [km/h]

40.0

30.0

20.0

10.0

0.0
0 50 100 150 200 250

Time [sec]
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Hong Kong Transient Emission Test

Description of drive trace:

0 N O g A~ W DN -

. N= gearbox in neutral
. C1, C2, C3 or C5 =first, second, third or fifth gear engaged, clutch off

. Total distance travelled is 1969 metres
. Maximum speed is 90 km/h

. Total drive time is 200 seconds

Appendix VA(B)

SI I ID . I I!"!!!-I! II . .

. For vehicle equipped with manual transmission up to 2750kg RW

. Dynamometer check starts form second 34 to second 40 total for 7 seconds

. A tolerance of £ 2km/h is allowed between the indicated speed and the theoretical speed during

acceleration, steady speed and deceleration when vehicle's brake are used. A larger tolerance of

1+2.5km/h is allowed during phase change.

9. The time tolerance are +1.0 second

Velocity Lower velocity Upper velocity
Time [s] [km/h] Gear (c = clutch) limit (Km/h) limit (km/h) Gear change

1 0.0 N 0 2
2 0.0 N 0 2
3 0.0 N 0 2
4 0.0 N 0 2
5 0.0 N 0 2
6 0.0 c1 0 2 gear 1, clutch
7 0.0 c1 0 2
8 0.0 c1 0 2
9 0.0 c1 0 2
10 0.0 c1 0 2.5
11 0.0 1 0 5.5 clutch on
12 3.0 1 0 8.5
13 6.0 1 1 11
14 9.0 1 4 14
15 12.0 1 6.5 17.5
16 15.0 1 9.5 17.5
17 15.0 1 12.5 17.5
18 15.0 1 13 17
19 15.0 1 13 17
20 15.0 1 13 17
21 15.0 1 13 17
22 15.0 1 13 17.0
23 15.0 2 12.5 17.5 gear 1to 2
24 15.0 2 12.5 19.7
25 17.2 2 12.5 21.9
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26 19.4 2 15.2 23.7
27 21.7 2 17.4 25.9
28 23.9 2 19.7 28.1
29 26.1 2 21.9 30.3
30 28.3 2 241 32.6
31 30.6 2 26.3 34.8
32 32.8 2 28.1 37.5
33 35.0 2 30.3 37.5
34 35.0 2 32.5 37.5
35 35.0 2 33 37
36 35.0 2 33 37
37 35.0 2 33 37
38 35.0 2 33 37
39 35.0 2 33 37
40 35.0 2 32.5 37.5
41 35.0 2 31 37.5
42 33.5 2 29.5 37.5
43 32.0 2 26.9 35.5
44 28.9 2 23.7 34
45 25.7 2 20.6 30.9
46 22.6 2 17.4 27.7
47 19.4 2 14.3 24.6
48 16.3 2 11.1 21.4
49 13.1 2 8 18.3
50 10.0 c2 4.7 15.1 clutch off
51 6.7 c2 1.3 12
52 3.3 c2 0 9.2
53 0.0 N 0 5.8 neutral
54 0.0 N 0 2
55 0.0 N 0 2
56 0.0 N 0 2
57 0.0 N 0 2
58 0.0 N 0 2
59 0.0 N 0 2
60 0.0 N 0 2
61 0.0 ci 0 2 clutch off
62 0.0 c1 0 2
63 0.0 c1 0 2
64 0.0 c1 0 2
65 0.0 c1 0 2
66 0.0 c1 0 2
67 0.0 c1 0 2
68 0.0 c1 0 2
69 0.0 c1 0 2
70 0.0 c1 0 2
71 0.0 c1 0 2
72 0.0 c1 0 2
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73 0.0 c1 0 2
74 0.0 c1 0 2
75 0.0 c1 0 2
76 0.0 c1 0 2
77 0.0 c1 0 2
78 0.0 c1 0 2
79 0.0 c1 0 2
80 0.0 1 0 5.5 clutch on
81 3.0 1 0 8.5
82 6.0 1 1 11.0
83 9.0 1 4 14.0
84 12.0 1 6.5 17.5
85 15.0 1 9.5 17.5
86 15.0 2 12.5 17.5 gear 1to 2
87 15.0 2 12.5 19.7
88 17.2 2 12.5 21.9
89 19.4 2 15.2 23.7
90 21.7 2 17.4 25.9
91 23.9 2 19.7 28.1
92 26.1 2 21.9 30.3
93 28.3 2 24 .1 32.6
94 30.6 2 26.3 34.8
95 32.8 2 28.6 37
96 35.0 2 30.3 37.5
97 35.0 3 32.5 37.5 gear2to 3
98 35.0 3 32.5 39.4
99 36.9 3 32.5 41.3
100 38.8 3 34.9 42.6
101 40.6 3 36.8 44.5
102 42.5 3 38.6 46.4
103 44.4 3 40.5 48.3
104 46.3 3 42.4 50.1
105 48.1 3 43.8 52.5
106 50.0 3 45.6 52.5
107 50.0 3 47.5 53
108 50.0 3 48 52
109 50.0 3 48 52
110 50.0 3 48 52
111 50.0 3 48 52
112 50.0 3 48 52.0
113 50.0 4 47.5 52.5 gear3to4
114 50.0 4 47.5 54.0
115 51.5 4 47.5 55.6
116 53.1 4 49.5 56.6
117 54.6 4 51.1 58.2
118 56.2 4 52.6 59.7
119 57.7 4 54.2 61.2
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120 59.2 4 55.7 62.8
121 60.8 4 57.2 64.3
122 62.3 4 58.8 65.8
123 63.8 4 60.3 67.4
124 65.4 4 61.8 68.9
125 66.9 4 63.4 70.5
126 68.5 4 64.4 72.5
127 70.0 4 66 72.5
128 70.0 4 67.5 72.5
129 70.0 4 67.5 72.5
130 70.0 4 68 72.0
131 70.0 4 68 72.0
132 70.0 4 68 72.0
133 70.0 4 68 72.0
134 70.0 5 67.5 72.5 gear4to5
135 70.0 5 67.5 73.4
136 70.9 5 67.5 74.2
137 71.7 5 68.9 74.6
138 72.6 5 69.7 75.4
139 73.4 5 70.6 76.3
140 74.3 5 71.4 77.1
141 75.1 5 72.3 78.0
142 76.0 5 73.1 78.9
143 76.9 5 74 79.7
144 77.7 5 74.9 80.6
145 78.6 5 75.7 81.4
146 79.4 5 76.6 82.3
147 80.3 5 77.4 83.1
148 81.1 5 78.3 84.0
149 82.0 5 79.1 84.9
150 82.9 5 80 85.7
151 83.7 5 80.9 86.6
152 84.6 5 81.7 87.4
153 85.4 5 82.6 88.3
154 86.3 5 83.4 89.1
155 87.1 5 84.3 90.0
156 88.0 5 85.1 90.9
157 88.9 5 86 91.7
158 89.7 5 86.4 92.5
159 90.0 5 87.2 92.5
160 90.0 5 87.5 93
161 90.0 5 88 92
162 90.0 5 88 92
163 90.0 5 88 92
164 90.0 5 88 92
165 90.0 5 88 92
166 90.0 5 87.5 92.5
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167 90.0 5 85 92.5
168 87.5 5 82.5 92.5
169 85.0 5 80.5 89.5
170 82.5 5 78 87
171 80.0 5 74.3 84.5
172 76.3 5 70.5 82
173 72.5 5 66.8 78.3
174 68.8 5 63 74.5
175 65.0 5 59.3 70.8
176 61.3 5 55.5 67
177 57.5 5 51.8 63.3
178 53.8 5 48 59.5
179 50.0 c5 42.5 56.3 clutch off
180 45.0 c5 38 52.0
181 40.0 c5 33 47.0
182 35.0 c5 28 42.0
183 30.0 c5 23 37.0
184 25.0 c5 18 32.0
185 20.0 c5 13 27.0
186 15.0 c5 8 22.0
187 10.0 c5 3 17.0
188 5.0 c5 0 12.5
189 0.0 N 0 7.5 neural
190 0.0 N 0 2
191 0.0 N 0 2
192 0.0 N 0 2
193 0.0 N 0 2
194 0.0 N 0 2
195 0.0 N 0 2
196 0.0 N 0 2
197 0.0 N 0 2
198 0.0 N 0 2
199 0.0 N 0 2
200 0.0 N 0 2
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The TUV-short driving cycle( manual transmission for vehicles over 2750kg RW) Appendix VB
90.0
—— Velocity [km/h]
80.0 —— Lower velocity limit
(Km/h)
70.0 Upper velocity limit
(km/h)
60.0
E 50.0
E
§ 40.0
[P
=
30.0
20.0
10.0
0.0
0 50 100 150 200 250
Time [sec]
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Hong Kong Transient Emission Test Appendix VB

Standard Drive T IOV -M LT _—
Description of drive trace:

. For vehicle equipped with manual transmission over 2750kg

. Total distance travelled is 1782 metres

. Maximum speed is 75 km/h

. Total drive time is 200 seconds

. Dynamometer check starts form second 34 to second 40 total for 7 seconds
. N= gearbox in neutral

. C1, C2, C3 or C5 =first, second, third or fifth gear engaged, clutch off

0 N O a A~ WO N -~

. A tolerance of £ 2km/h is allowed between the indicated speed and the theoretical speed during
acceleration, steady speed and deceleration when vehicle's brake are used. A larger tolerance of
1+2.5km/h is allowed during phase change.

9. The time tolerance are +1.0 second

Time [s] Velocity Gear (c = clutch) | Lower velocity Upper velocity Gear change
[km/h] limit (Km/h) limit (km/h)
1 0.0 N 0 2
2 0.0 N 0 2
3 0.0 N 0 2
4 0.0 N 0 2
5 0.0 N 0 2
6 0.0 c1 0 2 gear 1, clutch off
7 0.0 c1 0 2
8 0.0 c1 0 2
9 0.0 c1 0 2
10 0.0 c1 0 2.5
11 0.0 1 0 5.5 clutch on
12 3.0 1 0 8.5
13 6.0 1 1 11
14 9.0 1 4 14
15 12.0 1 6.5 17.5
16 15.0 1 9.5 17.5
17 15.0 1 12.5 17.5
18 15.0 1 13 17
19 15.0 1 13 17
20 15.0 1 13 17
21 15.0 1 13 17
22 15.0 1 13 17.0
23 15.0 2 12.5 17.5 gear 1to 2
24 15.0 2 12.5 19.7
25 17.2 2 12.5 21.9

App. VB Standard Drive Trace TUV - Manual Transmission Page 2 of 6



Code of Practice for Designated Vehicle Emission Testing Centres

26 194 2 15.2 23.7
27 21.7 2 17.4 25.9
28 23.9 2 19.7 28.1
29 26.1 2 21.9 30.3
30 28.3 2 241 32.6
31 30.6 2 26.3 34.8
32 32.8 2 28.1 37.5
33 35.0 2 30.3 37.5
34 35.0 2 32.5 37.5
35 35.0 2 33 37
36 35.0 2 33 37
37 35.0 2 33 37
38 35.0 2 33 37
39 35.0 2 33 37
40 35.0 2 32.5 37.5
41 35.0 2 31 37.5
42 33.5 2 29.5 37.5
43 32.0 2 26.9 35.5
44 28.9 2 23.7 34
45 25.7 2 20.6 30.9
46 22.6 2 17.4 27.7
47 19.4 2 14.3 24.6
48 16.3 2 11.1 21.4
49 13.1 2 8 18.3
50 10.0 c2 4.7 15.1 clutch off
51 6.7 c2 1.3 12
52 3.3 c2 0 9.2
53 0.0 N 0 5.8 neutral
54 0.0 N 0 2
55 0.0 N 0 2
56 0.0 N 0 2
57 0.0 N 0 2
58 0.0 N 0 2
59 0.0 N 0 2
60 0.0 N 0 2
61 0.0 c1 0 2 clutch off gear 1
62 0.0 c1 0 2
63 0.0 c1 0 2
64 0.0 c1 0 2
65 0.0 c1 0 2
66 0.0 c1 0 2
67 0.0 c1 0 2
68 0.0 c1 0 2
69 0.0 c1 0 2
70 0.0 c1 0 2
71 0.0 c1 0 2
72 0.0 c1 0 2
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73 0.0 c1 0 2
74 0.0 c1 0 2
75 0.0 c1 0 2
76 0.0 c1 0 2
77 0.0 ci 0 2
78 0.0 c1 0 2
79 0.0 c1 0 2
80 0.0 1 0 5.5 clutch on
81 3.0 1 0 8.5
82 6.0 1 1 11.0
83 9.0 1 4 14.0
84 12.0 1 6.5 17.5
85 15.0 1 9.5 17.5
86 15.0 2 12.5 17.5 gear1to 2
87 15.0 2 12.5 19.7
88 17.2 2 12.5 21.9
89 194 2 15.2 23.7
90 21.7 2 17.4 25.9
91 23.9 2 19.7 28.1
92 26.1 2 21.9 30.3
93 28.3 2 241 32.6
94 30.6 2 26.3 34.8
95 32.8 2 28.6 37
96 35.0 2 30.3 37.5
97 35.0 3 32.5 37.5 gear2to 3
98 35.0 3 32.5 394
99 36.9 3 32.5 41.3
100 38.8 3 34.9 42.6
101 40.6 3 36.8 44.5
102 42.5 3 38.6 46.4
103 44.4 3 40.5 48.3
104 46.3 3 42.4 50.1
105 48.1 3 43.8 52.5
106 50.0 3 45.6 52.5
107 50.0 3 47.5 53
108 50.0 3 48 52
109 50.0 3 48 52
110 50.0 3 48 52
111 50.0 3 48 52
112 50.0 3 48 52.0
113 50.0 4 48 52.0 gear3to4
114 50.0 4 47.5 52.5
115 50.0 4 47.5 53.7
116 51.2 4 47.5 54.8
117 52.3 4 49 55.5
118 53.5 4 50.3 56.6
119 54.6 4 51.5 57.8
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120 55.8 4 52.6 58.9
121 56.9 4 53.8 60.1
122 58.1 4 54.9 61.2
123 59.2 4 56.1 62.4
124 60.4 4 57.2 63.5
125 61.5 4 58.4 64.7
126 62.7 4 59.5 65.8
127 63.8 4 60.2 67.5
128 65.0 4 61.3 67.5
129 65.0 4 62.5 67.5
130 65.0 4 63 67.0
131 65.0 4 63 67.0
132 65.0 4 63 67.0
133 65.0 4 63 67.0
134 65.0 5 63 67.0
135 65.0 5 62.5 67.5
136 65.0 5 62.5 67.9 gear4to5
137 65.4 5 62.5 68.3
138 65.8 5 63.4 68.2
139 66.2 5 63.8 68.7
140 66.7 5 64.2 69.1
141 67.1 5 64.7 69.5
142 67.5 5 65.1 69.9
143 67.9 5 65.5 70.3
144 68.3 5 65.9 70.7
145 68.7 5 66.3 71.2
146 69.2 5 66.7 71.6
147 69.6 5 67.2 72.0
148 70.0 5 67.6 72.4
149 70.4 5 68 72.8
150 70.8 5 68.4 73.2
151 71.2 5 68.8 73.7
152 71.7 5 69.2 74.1
153 72.1 5 69.7 74.5
154 72.5 5 70.1 74.9
155 72.9 5 70.5 75.3
156 73.3 5 70.9 75.7
157 73.7 5 71.3 76.2
158 74.2 5 71.7 76.6
159 74.6 5 71.7 77.5
160 75.0 5 72.1 78
161 75.0 5 72.5 78
162 75.0 5 73 77
163 75.0 5 73 77
164 75.0 5 73 77
165 75.0 5 73 77
166 75.0 5 73 77.0
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167 75.0 5 72.5 77.5
168 75.0 5 69.1 77.5
169 71.6 5 65.7 77.5
170 68.2 5 62.8 73
171 64.8 5 59.4 70.2
172 61.4 5 56 67
173 58.0 5 52.5 63.4
174 54.5 5 49.1 60.0
175 511 5 45.7 56.5
176 47.7 5 42.3 53
177 44.3 5 38.9 49.7
178 40.9 5 35.5 46.3
179 37.5 c5 32.1 42.9 clutch off
180 34.1 c5 28.7 39.5
181 30.7 c5 25.3 36.1
182 27.3 c5 21.9 32.7
183 23.9 c5 18.4 29.3
184 20.4 c5 15 25.9
185 17.0 c5 11.6 22.4
186 13.6 c5 8.2 19.0
187 10.2 c5 4.8 15.6
188 6.8 c5 1.4 12.2
189 3.4 N 0 8.8 neutral
190 0.0 N 0 5.4
191 0.0 N 0 2
192 0.0 N 0 2
193 0.0 N 0 2
194 0.0 N 0 2
195 0.0 N 0 2
196 0.0 N 0 2
197 0.0 N 0 2
198 0.0 N 0 2
199 0.0 N 0 2
200 0.0 N 0 2
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Appendix VI

Basic Specifications of DVETC Workstation & Network Requirement
and Interface File

1. Workstation Requirement

Intel® Quad-Core Process Core 17-860 or above

4GB Memory or above

250GB SATA 3Gbps Hard Drive or above

Integrated 10/100 Ethernet NIC

Internal DVD ROM

19" LCD Monitor with 1280x1024@60Hz Contract Ratio 800:1 or above

USB/ PS/2 Keyboard (Traditional Chinese)

USB/ PS/2 Optical Mouse with scroll

Windows 7

MS Office 2007

Anti-virus software (e.g. Symantec End-Point Protection 11)

SFTP Client (e.g. WinSCP)

Barcode Reader - High-speed laser engine, USB Interface

2. Network Requirement
Broadband connection for upload the test result data file to EPD

3. Printer for printing hard copies of the forms
Ink jet or laser monochrome printer shall be provided and connected to the workstation

for printing filing hard copies of the forms.
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4. DVECT Interface File Specification

The test result data file should be in CSV format. The fields and the formats are listed

below:

Item Field Name Format Description
1 |CENTRE NO X(@3) DVETC Centre code (Refer DVETC Database)
2 |EXAMDATE X(10) Emission testing date (dd/mm/yyyy)
3 |[EXAMTIME X(5) Emission testing time (hh:mm)
4 |REGMARK X(8) The request vehicle registration mark
5 |EXAMORD X(20) ETN reference number (Should tally with the
proposed database structure)
6 |MILEAGE X(6) Recorded mileage of vehicle
7 |TESTCO 9(5) Test result - CO (g/km)
8 |TESTNOX 9(5) Test result - NOx (g/km)
9 |TESTHC 9(5) Test result - HC (g/km)
10 [TESTHC NOX 9(5) Test result - HC + NOx (g/km)
11 |TESTRESULT X(5) PASS /FAIL /NTXX (XX - refer NT Codes)
12 [TESTMETHOD X(5) IET - Idling emission test;
TET - Transient emission test.
13 |[NT_OTHERS X(60) Description for other irregularity (i.e. NT14)
14 |ALT _OTHERS X(60) Description for other reason for using alt. test
15 |LIMIT_CO 9(5) Standard CO (g/km)
16 |LIMIT NOX 9(5) Standard NOx (g/km)
17 |LIMIT HC 9(5) Standard HC (g/km)
18 |LIMIT HC NOX 9(5) Standard HC + NOx (g/km)
19 |VEHICLE WT 9(5) Measured vehicle weight (kg)
20 |CERT NO 9(8) Number of Certificate of Compliance (Pass only)
21 |VIN Number Checked X(3) VIN Number checked ( YES or NO)
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