Appendix 3 Onboard Diagnostic System (OBD) regulations

1. Terms used in these regulations are defined as follows:
1.1. Malfunction: A situation in which the deterioration or ineffectiveness of a
vehicle's air pollution control equipment and related components leads to
non-compliance with the OBD control standards.
1.2. Malfunction simulation: The use of air pollution control equipment and related
components in a state of deterioration or ineffectiveness, or the use of
electronic simulation equipment to simulate a malfunction of the equipment or
component for the said testing item.
1.3. Malfunction indicator: Illuminates a warning light to alert the driver that the
OBD system has detected a malfunction of related equipment or components.
1.4. Continuous Monitoring: Monitoring the loop circuit’s continuity (such as
deficiencies in circuit continuity, circuit malfunction, and values exceeding
normal operating ranges).
1.5. Driving cycle: The driving procedure needed for the OBD to perform one
complete diagnostic on the air pollution control equipment and related
components, including starting and operating the engine, turning the engine
off after driving for a certain period of time, and allowing sufficient time for
the engine to remain inactive before the next startup; the malfunctions that
occur during the driving cycle procedure shall be diagnosed.
1.6. Warm-up cycle: The cycle whereby the vehicle is kept operating for a sufficient
period of time to allow the cooling water has reached a manufacturer
recommended normal operation temperature.
2. According to Article 6 and start from the effective date of the Emission Standards,
motorcycles shall be equipped with appropriate OBD system to monitoring and
identifying the deterioration, malfunction and malfunction type of emissions
related control equipment or components within their useful life.
3.

OBE control thresholds are stipulated as follows:
When the deterioration or malfunction of the emissions control equipment and its
related components has caused the emissions values exceed the following OBD
threshold values (must not exceed more than 20%), the OBD system shall be able
to display the deficiency status of the emissions control equipment and its related
components.
Conduct the Driving Cycle tests in accordance with the regulation of “Exhaust
Emissions Test Methods and Procedures for Motorcycles”, the OBD control
thresholds are as follows:

3.1.

For motorcycles being classified as OBD Stage I and OBD Stage II-A
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3.1.1. For motorcycles with maximum speed less than 130 km/h:
OBD thresholds for Carbon Monoxide (CO): 2170 mg/km; Hydrocarbons
(THC): 1400 mg/km; Nitrogen Oxides (NOx): 350 mg/km.
3.1.2. For motorcycles with maximum speed equal to or above 130 km/h:
OBD thresholds for Carbon Monoxide (CO): 2170 mg/km; Hydrocarbons
(THC): 630 mg/km; Nitrogen Oxides (NOx): 450 mg/km.
3.2. For motorcycles being classified as OBD Stage II-B
OBD thresholds for Carbon Monoxide (CO):1900 mg/km; Non-Methane
Hydrocarbons (NMHC): 250 mg/km; Nitrogen Oxides (NOx): 300 mg/km;
Particulate Matter (PM): 50 mg/km (the PM standards only applicable to
vehicles with direct injection engines).
3.3. For motorcycles applicable to the Emission Standards effective on Jan. 1, 2017:
OBD thresholds shall be in accordance with stipulations for OBD Stage I.
3.4. For motorcycles applicable to the Emission Standards effective on Jan. 1, 2021:
OBD thresholds shall be in accordance with stipulations for OBD Stage I, OBD
Stage II-A or OBD Stage II-B.
4. The scope and items of the OBD diagnostic shall comply with the following
stipulations:
4.1. Catalytic Converter －Before the deterioration or malfunction of catalytic
converter is causing THC (or NMHC) and NOx emissions exceed their
threshold values, OBD shall be able to diagnose the malfunction status (this
item is applicable for the OBD system being classified as OBD Stage II-B).
4.2. Engine Misfire －Before the engine misfire is causing any pollutant’s emission
value exceeds its OBD threshold; Or causing damages to the catalytic
converter, the OBD system shall be able to diagnose the malfunction status
(this item is applicable for the OBD system being classified as OBD Stage
II-A or OBD Stage II-B)
The engine operation area for misfire detection shall be enclosed by the
following lines:
4.2.1.

Low speed limit: 2500 rpm or normal idle speed + 1000 rpm¸ choose
whichever is lower.

4.2.2. High speed limit: 8000 rpm, the highest speed during the driving cycle test +
1000 rpm, or the maximum designed engine speed – 500 rpm, choose
whichever is the lowest.
4.2.3.

Line connected by the following operation points: the point on the paragraph
4.2.1 defined line of low speed limit and with a 3.3 kPa intake manifold
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vacuum lower than the positive torque line of the engine and the point on the
paragraph 4.2.2 defined line of high speed limit and with a 13.3 kPa intake
manifold vacuum lower than the positive torque line of the engine.

4.3.

Oxygen Sensor－Before the malfunction of oxygen sensor is causing any
pollutant’s emission value exceeds its OBD thresholds; The OBD system shall
be able to diagnose the malfunction status (this item is applicable for the OBD
system being classified as OBD Stage II-A or OBD Stage II-B).

4.4.

Electronic evaporative emission purge control device shall be monitored at
least on its circuit continuity.

4.5.

Before the deterioration or malfunction of direct injection engine is causing
PM pollutant’s emission value exceeds its OBD thresholds, the OBD system
shall be able to diagnose the malfunction status.

4.6.

Before the deterioration or malfunction of other emissions control system,
components that being connected to ECU, and the emissions related power
components or system is causing any pollutant’s emission value exceeds its
OBD thresholds, the OBD system shall be able to diagnose the malfunction
status.

4.7.

For the emissions related or functional safety related electronic power
components that being connected to ECU, including performing monitoring
functionality related sensors, the circuit malfunction shall be monitored,
especially the continuously malfunction monitoring shall be performed on
their circuit continuity, short circuit, power range or performance, and the
signal of emission control system.
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4.8.

For the emissions related or functional safety related electronic power
components that being connected to ECU that being triggered into the
limp-home operation mode and causing significant engine torque reduction,
the related malfunction code must be stored.

4.9.

If the manufacturer can prove to the central competent authority that for some
specific component or system, even in malfunction condition or being
removed will not cause emission values exceed the OBD thresholds, then that
specific component or system need not to be monitored.

4.10. Under the consideration of manufacturer and to assist technician to perform
repairs on vehicle effectively, the manufacturer may extend its OBD system
monitoring and reporting to other on-board systems, the extended diagnostic
system is not included in the scope of this appendix.
5.

The OBD system shall comply with the following requirements:

5.1.

The OBD system must be able to monitoring emission-related equipment and
components and must perform periodical monitoring assessments. The
diagnostic check must be performed at each engine start. As to the frequency
requirement, at least one OBD monitoring assessment must be completed for
each drive cycle.

5.2.

The vehicle must be equipped with OBD Malfunction Indicator Light (MIL),
functionality of diagnostic trouble code (DTC) storage, and access the DTC
via a data link connector. The performing of vehicle checking, diagnosis,
maintenance, or repairs, must not limit the usage of the OBD system, and the
OBD system shall be standardized.

5.3.

The OBD must perform assessment monitoring on the emissions related
systems or components of the vehicle except under the following conditions:
may causing air pollution control equipment and related components damages;
with safety concerns; and while the power take-off units are running.

5.4.

If the OBD function of monitoring is affected by low fuel level (lower than
20%) or by too low voltage, the manufacturer may temporarily shut down the
OBD system.

5.5.

If the manufacturer can provides information or engineering assessment as
evidence to the central competent authority that when ambient temperature is
lower than 266.2 K (- 7°C) , at an elevations above 2500 meters above sea
level or under other ambient temperature, the OBD monitoring function
becomes unreliable, may temporarily shut down the OBD system.

5.6.

If the manufacturer can provide evidence to the central competent authority
that when low percentage of engine misfire detection is causing unreliable for
OBD monitoring, the manufacturer may adopt higher misfire percentage as
OBD monitoring criteria.
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5.7.

6.

If the manufacturer can provide evidence to the central competent authority
that it is impossible to conduct OBD monitoring with higher percentage of
engine misfire, or unable to distinguish engine misfire from other causes (such
as rugged road condition, gear shifting etc.), may temporarily shut down the
function of OBD engine misfire monitoring.
Malfunction Indicator Light and Fault Code related Stipulations:

6.1.

The OBD system must be equipped with malfunction indicator light (MIL) in
a location readily visible to the driver, except for engine start-up and
limp-home indication, the MIL must not be displayed for other purpose, and it
must be with sufficient brightness and easy to identify. When the MIL is on, it
must display a symbol in accordance with the stipulation of F.01 of ISO
2575:2010 standard for symbols. Vehicles must not be equipped with more
than one general purpose MLI to indicate emissions related problems or
obvious torque reduction caused by malfunction of the power system; however,
other special purpose warning lights (such as brake system, seat belts, oil
pressure, etc.) are not subject to this restriction, and the red light must not be
used for MIL.

6.2.

If more than twice pre-conditioning drive cycles are needed to illuminate the
MIL, then the manufacturer must provide information or engineering
assessments as evidence to prove that this kind of monitoring system can
effectively and immediately detect deterioration of components, but not more
than ten pre-conditioning drive cycles is allowed. When the operation of
power control device enters into default mode and causing significant
reduction of engine torque or the emissions values exceed control thresholds
or the OBD system cannot achieve its basic monitoring requirements, then the
MIL must be turned on.

6.3.

When engine misfire occurs and may cause damages on catalytic converter,
the MIL must be displayed in an obvious warning mode (such as blinking).

6.4.

. Before engine cranking, the MLI must flash briefly when the ignition is in
"key-on" position and turn off after no malfunctions are detected.

6.5.

The OBD system must store the diagnostic trouble codes (DTC) to indicate
emissions control system related problems or when significant functionality
reduction of engine torque and may cause safety issues. If the MIL is
illuminated because of the deterioration or malfunction of the emission-related
systems, components or the engine enters into default mode and the related
DTCs must be stored to confirm the types of malfunction.

6.6.

When the MIL is illuminated, the mileage information of the vehicle must be
accessible through the Serial Port of a standardized Data Link Connector; as to
the vehicles equipped with mechanic odometers, the engine operation time
may be obtained through the serial port of a standardized Data Link Connector
to replace mileage.
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6.7.

If it is clear that a single or multiple cylinders’ misfires DTCs are stored, then
it is not necessary to indicate which specific cylinder with misfire occurred.

6.8.

As to other malfunctions, after three consecutive driving cycles, if the
monitoring system has stopped malfunction detection or no other malfunctions
have been detected, then the MIL shall be turned off.

6.9.

If the same malfunction is not diagnosed for at least another 40 engine
warm-up cycles, the OBD system may erase its stored DTCs, mileage and the
freeze-frame engine data.

6.10. When the ECU is disconnected from the power source or battery or is in
malfunction condition, the OBD system stored DTC data must not be erased.
7.

OBD diagnostic trouble code (DTC) related requirements:

7.1.

The OBD system must capture and store any monitored, confirmed and with
MIL illuminated DTCs. The DTC must capable to identify each individual
malfunctioned equipment, system or component. After the DTCs have been
stored, the MIL shall be illuminated.

7.2.

When the malfunction of any component or system is detected and confirmed
at the first time, a "freeze-frame" of the engine status must be stored in the
ECU memory. The engine status data to be stored shall include (but not
limited): calculated loading value; engine speed; fuel trim value; fuel pressure;
vehicle speed; coolant temperature; intake manifold pressure; operation
method for open loop, closed-loop and their corresponding DTCs.

7.3.

The manufacturer shall select only one set of data that can provide suitable
conditions for effective repairs as the “freeze-frame” data. If additional
freeze-frame data may be accessible by using scan tools that comply with the
original diagnostic specifications, these data may also be stored.

7.4.

If the subsequent fuel trim or misfire faults have occurred, the previous stored
freeze-frame data shall be replaced by the engine operating conditions when
the fuel trim or misfires malfunction has occurred (whichever occurs first).

7.5.

In additional to the necessary freeze-frame data, the following signals shall
also be accessible through standard Data Link Connectors which include:
DTCs; engine coolant temperature; fuel control system conditions
(closed-loop, open-loop or others); fuel trim values; ignition timing advance,
intake air temperature; manifold pressure; air flow rate; engine speed; throttle
position; sensors output values; secondary air conditions (upstream,
downstream or ambient); calculated loading values; vehicle speed; anti-brake
lock-down system switch position (on/off); engine start default mode and fuel
pressure. The signals shall be provided in units that in accordance with the
International Organization for Standardization (ISO) and the Society of
Automotive Engineers (SAE) and the actual signals shall be clearly segmented
from default settings or limp-home signals.
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7.6.

The software identification number and calibration verification number shall
be in standardized format and accessible through a standardized serial port of
Data Link Connector.

7.7.

When malfunctions have occurred, if the process of component assessment of
OBD system may cause functionality safety issues or malfunction of
components, the component assessment requirement may be ignored.

7.8.

The main control systems of OBD, vehicle testing process related OBD
requirements and storage and assess of signals shall be accessible through the
serial port of standard Data Link Connectors. The access method for the
communication linkage between vehicle and external equipment shall be
standardized and not specifically limited and comply with the following ISO
standards and SAE requirements.

7.8.1.

ISO 9141-2:1994/Amd 1:1996: “Road Vehicles — Diagnostic Systems —
Part 2: CARB requirements for interchange of digital information”.

7.8.2.

SAE J1850: March 1998 Class B Data Communication Network Interface.
Emission related messages shall use the cyclic redundancy check and the
three-byte header and not use inter byte separation or checksums.

7.8.3.

ISO 14229-3:2012: Road vehicles — Unified diagnostic services (UDS) —
Part 3: Unified diagnostic services on CAN implementation.

7.8.4.

ISO 14229-4:2012: Road vehicles — Unified diagnostic services (UDS) —
Part 4: Unified diagnostic services on FlexRay implementation.

7.8.5.

ISO 14230-4:2000: Road Vehicles — Keyword protocol 2000 for
diagnostic systems — Part 4: Requirements for emission-related systems.

7.8.6.

ISO 15765-4:2011: Road vehicles — Diagnostics on Controller Area
Network (CAN) — Part 4: Requirements for emission-related systems’,
dated 1 November 2001.

7.8.7.

ISO 22901-2:2011: Road vehicles — Open diagnostic data exchange
(ODX) — Part 2: Emissions-related diagnostic data.

7.8.8.

ISO 15031-4:2005: Road vehicles — Communication between vehicle and
external test equipment for emissions-related diagnostics — Part 4: External
test equipment.

7.8.9.

ISO 15031-5:2011 Road vehicles — Communication between vehicle and
external test equipment for emissions-related diagnostics — Part 5:
Emissions-related diagnostic services.

7.8.10.

ISO 15031-6:2010 Road vehicles — Communication between vehicle and
external test equipment for emissions-related diagnostics — Part 6:
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Diagnostic trouble code definitions relating to emission-related system
diagnostic trouble codes.
7.8.11.

ISO DIS 15031-3:2004 Road vehicles — Communication between vehicle
and external test equipment for emissions-related diagnostics — Part 3:
Diagnostic connector and related electric circuits: specification and use.

7.8.12.

ISO 19689:2016 Motorcycles and mopeds — Communication between
vehicle and external equipment for diagnostics — Diagnostic connector and
related electrical circuits, specification and use.

7.9.

The previously mentioned diagnostic connector shall be located under the
driver’s seat; intent to be installed at any other locations shall be prior
approved by the central competent authority. Upon request by the vehicle
manufacturer the central competent authority may agree to use an alternative
connector interface. But the manufacturer shall provide the same connector for
all users to connect with the original scan tools.

7.10. Vehicle manufacturers shall provide its OBD system related information to all
the components, scan tools or test equipment manufacturers impartially.
7.11. Vehicle manufacturers shall provide the connection method for its diagnostic
tool functions, repair and troubleshooting information on the manufacturer’s
repairing information website and offer the original diagnostic tools to
different brand’s repairing technicians.
7.12. Vehicle manufacturers shall provide full documentations to describe the
strategies for sensing elements’ malfunction detection and MIL illumination
(drive cycle numbers or statistic method) which include secondary sensing
parameters for each the OBD monitored components, individual emission
related and non-related power components’ output codes and formats (include
descriptions) etc. the example is as the following:

Component

Catalyst

Diagnostic trouble code

P0420

Monitoring strategy

Oxygen sensor 1 and 2 signals

Fault detection criteria

Difference between sensor 1 and sensor 2 signals

MI activation criteria

3rd cycle

Secondary parameters

Engine speed, engine load, A/F mode, catalyst temperature

Preconditioning

Two WMTC cycles

Demonstration test

WMTC

Default mode

None

8.

OBD test relevant stipulations:
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8.1.

If the vehicle models produced by the same vehicle brand have identical
engine combustion type, fuel supply method, fuel type, catalytic convertor
type, carbon particle trap type, secondary air system, exhaust gas recirculation
system, identical OBD monitoring functions and strategies, malfunction
detection method, and malfunction indication method etc., may be defined as
the same OBD family. The applicant shall select the test results of the vehicle
representing the greatest emissions as the test results for all the vehicle models
in the OBD family.

8.2.

The OBD test shall be performed on a test vehicle that has completed the
durability test or on test vehicle that being processed to the equivalent
durability deterioration. A new vehicle may be used with deterioration factors
applied to its OBD measured emissions values as the final OBD test results.

8.3.

The OBD shall monitor all exhaust emissions related air pollution control
equipment and related components or systems. During new vehicle model
certification stage, the applicant shall conduct OBD monitoring tests on not
more than 4 items and provide proper deteriorated components or systems, or
malfunction simulator to the inspection and test organization to conduct the
OBD tests. Before conduct the OBD monitoring item tests, the applicant shall
verify that the test vehicle is comply with applicable emission standards. The
central competent authority may designate specific items and request the
applicant to perform tests on the said items.

8.4.

If the above provision meets one of the following conditions, then at least one
OBD circuit continuity test shall be performed according to the requirements
stipulated in the regulation of “The Exhaust Emissions Test Methods and
Procedures for Motorcycles”.

8.4.1 The annual sales of motorcycle model year for each OBD family were not
reach 200 units.
8.4.2. The application is not based on vehicle model year and engine family.
8.5.

The applicant shall conduct the OBD tests at the testing organization
designated by the central competent authority in accordance with the
regulation of “The Exhaust Emissions Test Methods and Procedures for
Motorcycles”, or the applicant may submit an OBD test plan pursuant to this
Appendix, once the plan is approved by the central competent authority the
applicant may self-perform the OBD tests.

8.5.1. OBD Family Name
8.5.2. Name and address of organization to perform the OBD test (include capability
proof documents).
8.5.3. Test Procedures (include its basis, items, contents, theory of malfunction
simulation, operation description of malfunction simulation etc.).
8.5.4. Test Schedule
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8.5.5. Test Vehicle
8.5.6. Test Equipment
8.5.7. Other supplementary description documents.
9.

If the engine family vehicle for certification application by the applicant
temporary unable to fully comply with the OBD requirements, the handling
principle is as follows:

9.1.

After take into account the technical feasibility, lead-time for vehicle’s
introduction and mass production retiring and replacement timing, computer
software upgrading or other special conditions that may cause the OBD
monitoring function unreliable, the applicant may submit a temporary
non-fully-compliance application for the OBD system, after being approved
by the central competent authority, the OBD may temporary be exempted to
fully comply with the OBD requirements.

9.2.

The OBD main monitoring items such as Catalytic Converter, Oxygen Sensor,
and Engine Misfire etc. must not under lack of monitoring conditions.

9.3.

IF the applicant intends to apply temporary exemption for fully comply with
the OBD requirements, before his application for carry forward the engine
family Certificate of Conformity the next year, he shall complete all the OBD
improvement measures to comply with full OBD requirements. If due to
factors such as software modifications or need additional lead time and
causing the applicant unable to complete the OBD improvements in that
vehicle model year, the applicant shall apply for carry forward with temporary
exemption for fully comply with OBD requirements and attached with all
relevant documents. After being approved by the central competent authority
the carry forward Certificate of Conformity may be extended to the following
model year, but the carry forward extension shall not exceed three model
years.

10. OBD requirements for in-use vehicles:
10.1. For vehicles covered within an OBD family with annual sales over 1000 units
and its OBD system is classified in category of OBD Stage II-A or OBD Stage
II-B, the vehicle shall be able to monitoring and store the OBD’s In-use
performance ratio (IUPR) related information and comply with IUPR relevant
stipulations as specified in ANNEX XII to the EU Regulation (EU) No.
44/2014. When apply for new engine family Certificate of Conformity, the
applicant shall provide functionality statement documents on OBD monitor
items, monitor conditions and OBD IUPR descriptions. For OBD family with
OBD system being classified in category of OBD Stage II-B, for in-use
vehicle major monitoring components or system, the OBD IUPR shall meet
the following requirements.
10.1.1. The averaged IUPR value shall be ≧ 0.1
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10.1.2. At least 50% of the in-use vehicles’ IUPR shall be ≧0.1.
10.2. The above mentioned major monitor components or system means the
following devices:
10.2.1. Catalyst.
10.2.2. Oxygen (O2)/Exhaust gas sensors, including the secondary O2 sensor (each
one shall report separately).
10.2.3. Evaporative system.
10.2.4. Exhaust gas recirculation (EGR) system.
10.2.5. Variable valve timing (VVT) system.
10.2.6. Secondary air system.
10.2.7. Particulate filter.
10.2.8. NOx after-treatment system (such as NOx adsorbent catalyst, NOx Reagent/
Catalyst system).
10.2.9. Turbo/Supercharger Boost System.
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