Appendix 4: Deterioration Factors
1. The exhaust emission and evaporative emission deterioration factors for each engine
family are required to represent the vehicle’s durability performance in actual
operation condition, if the vehicle under normal maintenance in accordance with the
owner’s manual. Carbon monoxide, hydrocarbon, non-methane hydrocarbon,
nitrogen oxide, and particulate matter values are determined by multiply or add
appropriate deterioration factors to the test results. Evaporative emissions are
determined by adding deterioration factors to the test results. If the assigned
multiplicative deterioration factor by applicant is less than 1, it is deemed as equal to
1.
2. Deterioration factors shall be determined according to one of the following methods:
2.1 Perform a durability test Particulate Matters
2.1.1 The applicant shall provide mileage accumulation driving cycle and
durability test plan for the durability testing and submit to the central
competent authority for approval. The durability testing shall be performed
after received the approval from the competent authority. The durability
test shall comply with the following provisions:
2.1.1.1 In accordance with the “Gasoline Vehicle Durability Testing Methods
and Procedures”.
2.1.1.2 In accordance with the test methods and procedures provided by the
applicant
2.1.2 The minimum contents of the durability test plan include:
2.1.2.1 Test laboratory name (includes proof of capability to perform the
durability test).
2.1.2.2 Test procedures.
2.1.2.3 Test schedule
2.1.2.4 Test vehicles.
2.1.2.5 Test equipment.
2.1.2.6 Repair and Maintenance items.
2.1.2.7 Test fuel testing report.
2.1.2.8 Adjustable parameters description and suggestions.
2.1.3 After completion of the durability test, the applicant may apply to the
central competent authority for the deterioration factors, being reviewed
and approved by the central competent authority, the applicant may use the
deterioration factors derived from the durability test results.
2.2 Adopting the deterioration factors recorded in the US or EU Certificate of
Conformity
The engine family with the US or EU issued Certificate of Conformity shall
submit the recorded information on deterioration factors to the central competent
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authority for application.
2.2.1 For vehicles with the US or EU issued Certificate of Conformity may use
the deterioration factors recorded in the certificates.
2.2.2 For vehicles with the US issued Certificate of Conformity may use the
NMOG to replace NMHC deterioration factor value, if the NMHC DF is
not available.
2.3 Assigned deterioration factors
2.3.1 For vehicles adopting the US FTP75 driving cycle test in accordance with
the “Gasoline Vehicle Durability Testing Methods and Procedures”, the
assigned deterioration factors that being used must not lower than the
values listed in the following table:
2.3.1.1 For vehicles comply with the emissions standards effective on Jan. 1,
2008:
Carbon monoxide : 1.200.
non-methane hydrocarbons: 1.300.
Nitrogen oxides: 1.100.
Evaporative emissions: 0.00 (g/test).
2.3.1.2 For vehicles comply with the emissions standards effective on Oct. 1,
2012:
Carbon monoxide: 1.500.
Non-methane hydrocarbons: 1.600.
Nitrogen oxides: 1.500.
Evaporative emissions: 0.00 (g/test).
2.3.1.3 For vehicles comply with the emissions standards effective on
September 1, 2019:
Carbon monoxide: 1.500.
Non-methane hydrocarbons: 1.600.
Nitrogen oxides: 1.500.
Evaporative emissions: 0.00 (g/test).
2.3.2 For vehicles adopting the NEDC or WLTC driving cycle for the test in
accordance with the “Gasoline Vehicle Durability Testing Methods and
Procedures”, the assigned deterioration factors shall not less than the values
listed in the following table:
2.3.2.1 For vehicles comply with the emissions standards effective on Jan. 1,
2008:
Carbon monoxide: 1.200.
Hydrocarbons: 1.200.
Nitrogen oxides: 1.200.
Evaporative emissions: 0.00 (g/test)
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2.3.2.2 For vehicles comply with the emissions standards effective on Oct. 1,
2012:
Carbon monoxide: 1.500.
Hydrocarbons: 1.300.
Non-methane hydrocarbons: 1.300.
Nitrogen oxides: 1.600.
Particulate Matters: 1.000.
Evaporative emissions: 0.00 (g/test).
2.3.2.3 For vehicles comply with the emissions standards effective on
September 1, 2019:
Carbon monoxide: 1.500.
Hydrocarbons: 1.300.
Non-methane hydrocarbons: 1.300.
Nitrogen oxides: 1.600.
Particulate Matters: 1.000.
Particulate Numbers: 1.000.
Evaporative emissions: Twice the assigned fuel tank permeation factor
(120 mg/test × 2).
2.3.3 For in-use gasoline vehicles that being imported from overseas, if the
period between the date of production and the date of importation is less
than one year, the assigned deterioration factors shall be used directly. For
vehicles with the above mentioned period over one year, no need to use the
deterioration factors.
3. If the central competent authority has approved carry-over or extension of the
Certificate of Conformity for the engine family, the deterioration factors for the
previous model year may be carried over. If the engine family emissions control
related systems have been modified but still comply with the following provisions,
the applicant may apply to the central competent authority for carried-over of the
related deterioration factors:
3.1 Engine displacement
3.1.1 The engine still being categorized within the same engine family.
3.1.2 The modification should not cause noticeable temperature gradient increase
in the catalytic converter.
3.1.3 If the variation of engine displacement is within 15% of the original
representative engine, the original deterioration factors may be carried over.
3.2 Fuel supply system
3.2.1 The design modified fuel injection system, is being used in another engine
family, and approved by the central competent authority.
3.2.2 The modification will not cause noticeable increase of temperature gradient
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in the catalytic converter. If a throttle body fuel injection system is replaced
by an electronic timing multi-point fuel injection system, the original
deterioration factors may be carried over.
3.2.3 For any fuel supply system modifications other than the conditions that
mentioned in previous paragraphs, and the engine cannot be categorized as
the same engine family, the applicant must provide relevant description
documents, catalytic converter temperature measurement data, durability
testing results or engine exhaust emissions stabilized data (may include
bench test data) to the central competent authority for review.
3.3 Catalytic converter
3.3.1 The location of primary catalytic converter is changed to a place
downstream in the exhaust pipe (such as moved from the engine bay to the
chassis).
3.3.2 Use the same or more precious metals (using active substances for the
comparison), the volume increase of the catalytic converter is within 15%
of the maximum volume capacity.
3.3.3 Increase any or all the major active precious metal (the increase of specific
active precious metals ratio is allowed, if being decreased, then an
evaluation report must be attached for review).
3.3.4 The basic casing or substrate technology for the catalytic converter is
changed, reviewed and approved by the central competent authority, and
being used in other engine families.
3.3.5 No noticeable temperature gradient increase in the catalytic converter due
to the modification.
3.3.6 For any catalytic converter modifications other than the conditions that
mentioned in previous paragraphs and the engine cannot be categorized as
the same engine family, the applicant shall provide relevant description
documents; catalytic converter temperature measurement data; durability
testing results or engine exhaust emissions stabilized data to the central
competent authority for review.
3.4 Air injection system
3.4.1 Basis modifications of the air injection system, such as the location of air
injection, air pump driver method, or adjustments to the secondary airflow
rate, is reviewed and approved by the central competent authority for the
use in other engine families.
3.4.2 Changes of the air injection location, air pump driver method, or
adjustments to the secondary airflow rate will not cause noticeable
temperature gradient increase in the catalytic converter, the original
deterioration factors may be carried over.
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3.4.3

If the modification of Pump air injection or Purse air injection devices will
not cause noticeable temperature gradient increase in the catalytic converter,
these devices are deems as equivalent to the original ones, and the
deterioration factors may be carry over.
3.4.4 If Adding Pump air injection or Purse air injection devices on a vehicle
originally without those devices, and will not cause noticeable temperature
gradient increase in the catalytic converter, the deterioration factors may be
carried over.
3.4.5 For any air injection system modifications other than the conditions that
mentioned in previous paragraphs and the engine cannot be categorized as
the same engine family, the applicant shall provide relevant description
documents, catalytic converter temperature measurement data; durability
testing results or engine exhaust emissions stabilized data to the central
competent authority for review.
3.5 Exhaust gas re-circulation system (EGR)
3.5.1 The modification of EGR will not cause noticeable temperature gradient
increase in the catalytic converter.
3.5.2 Configuration changes of the basic EGR system (including: exhaust gas
sampling location, exhaust gas entry position, or exhaust flow rate
adjustment method) are being approved by the central competent authority,
and used in other engine families.
3.5.3 The valve location, pintle design, exhaust gas flow passage, cooling method,
solenoid and diaphragm design all will affect the deterioration of EGR, the
manufacturer shall provide test records to proof those modifications will
not cause further deterioration of EGR.
3.5.4 For any EGR modifications other than the conditions that mentioned in
previous paragraphs, and the modified EGR cannot be categorized as the
same EGR system, the applicant must provide relevant description
documents, catalytic converter temperature measurement data, durability
testing results or engine exhaust emissions stabilized data to the central
competent authority for review.
3.6 Electronic control system
3.6.1 The electronic ignition control parameters shall not being deleted.
3.6.2 The EGR valve location and flow rate sensor parameters shall not being
deleted.
3.6.3 The EGR control parameters shall not being added or deleted.
3.6.4 The exhaust oxygen or other gases sensor parameters shall not be added to
or deleted.
3.6.5 The odometer parameters (or estimate mileage by using travel time) shall
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not be added to or deleted.
3.6.6 The fuel feedback control parameters shall not be added to or deleted.
3.6.7 If unable to comply with the previous provisions, the applicant must
provide description documents, durability testing results, and engine
emissions stabilized data (include bench test data) to the central competent
authority for review.
For manufacturers apply for carry-over of the original deterioration
factors in accordance with the modifications described in Paragraphs 3.1 to
3.6 of this Appendix, the determination of catalytic converter’s
deterioration is based on the following provisions:
3.6.7.1 In accordance with the “Gasoline Vehicle Durability Testing Methods
and Procedures”, in two hours of accumulated mileage for the
durability test, the time needed for the catalytic converter’s
temperature raise between the temperature intervals that defined in
3.6.7.2, is less than 3% of 2 hours or 60 seconds (select the higher
one), unless it is in the more higher temperature interval and the time
needed will be less accordingly.
3.6.7.2 The temperature intervals are 601℃~ 650℃, 651℃~ 700℃, 701℃~
750℃, and 751℃~ 800℃ (in this range, other temperature intervals
are applicable but the 60 second tolerance applies only to 50℃
intervals). If the maximum temperature exceeds 800℃, the maximum
temperature increase shall not over 2%, and the time needed for
temperature increase is within 2% of 2 hours or 30sec (select the
higher one).
3.6.7.3 The testing shall be performed on the original durability test vehicle
model; if not available, using the test vehicle model with the greatest
sales volume.
3.6.7.4 The installation location of the temperature measurement
thermocouples should be appropriate and avoid to be installed on the
exhaust tailpipe or in the path of secondary air injection. The
manufacturer shall describe the location of thermocouple in the
catalytic converter for temperature measurement.
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