Appendix B
PROPOSED REGULATION ORDER
Amend section 1968.2, title 13, California Code of Regulations, to read as follows:

Note: The amendments that were approved by the Board at the January 23, 2012 board
hearing are shown in single underline to indicate additions and single-strikeout to
indicate deletions from the existing regulatory text, while the amendments proposed
during this rulemaking are shown in double underline to indicate additions and deuble
strikeeut to indicate deletions from the existing regulatory text. Various portions of the
regulations that are not modified by the proposed amendments are omitted from the text
shown and indicated by “ * * * * 7,

§1968.2. Malfunction and Diagnostic System Requirements -- 2004 and
Subsequent Model-Year Passenger Cars, Light-Duty Trucks, and Medium-Duty
Vehicles and Engines

(a) Purpose.
The purpose of this regulation is to reduce motor vehicle and motor vehicle engine
emissions by establishing emission standards and other requirements for onboard
diagnostic systems (OBD Il systems) that are installed on 2004 and subsequent
model-year passenger cars, light-duty trucks, and medium-duty vehicles and
engines certified for sale in California. The OBD Il systems, through the use of an
onboard computer(s), shall monitor emission systems in-use for the actual life of the
vehicle and shall be capable of detecting malfunctions of the monitored emission
systems, illuminating a malfunction indicator light (MIL) to notify the vehicle operator
of detected malfunctions, and storing fault codes identifying the detected
malfunctions._The use and operation of OBD systems will ensure reductions in in-

use motor vehicle and motor vehicle engine emissions through improvements of
emission system durability and performance.

(c) Definitions.

“Alternate phase-in” is a phase-in schedule that achieves equivalent compliance
volume by the end of the last year of a scheduled phase-in provided in this
regulation. The compliance volume is the number calculated by multiplying the
percent of vehicles (based on the manufacturer’s projected sales volume of all
vehicles_unless specifically stated otherwise in section (e) or (f)) meeting the new
requirements per year by the number of years implemented prior to and including
the last year of the scheduled phase-in and then summing these yearly results to
determine a cumulative total (e.g., a three year, 30/60/100 percent scheduled phase-
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in would be calculated as (30*3 years) + (60*2 years) + (100*1 year) = 310). On
phase-ins scheduled to begin prior to the 2004 model year, manufacturers are
allowed to include vehicles introduced before the first year of the scheduled phase-in
(e.g., in the previous example, 10 percent introduced one year before the scheduled
phase-in begins would be calculated as (10*4 years) and added to the cumulative
total). However, on phase-ins scheduled to begin in 2004 or subsequent model
years, manufacturers are only allowed to include vehicles introduced up to one
model year before the first year of the scheduled phase-in. The Executive Officer
shall consider acceptable any alternate phase-in that results in an equal or larger
cumulative total by the end of the last year of the scheduled phase-in and ensures
that all vehicles subject to the phase-in will comply with the respective requirements
no later than two model years following the last year of the scheduled phase-in.

* * * *

“Emission standard,” as it applies to OBD compliance, relates to the emission
characteristics of a motor vehicle and engine and means:
(1) a numerical limit on the amount of a given pollutant that a motor vehicle or

motor vehicle engine may emit into the atmosphere; or
2) a requirement that a motor vehicle or motor vehicle engine be equipped with

a certain type of pollution-control device or some other design feature related
to the control of emissions.

* * * *

“Evaporative emission standards” are a subset of emission standards that refer

to the specific motor vehicle fuel evaporative emission standards and test
procedures incorporated by reference in title 13, CCR section 1976 to which a

vehicle is certified.

“Exhaust emission standards” or “tailpipe emission standards” are a subset of

emission standards that collectively refer to the specific FTP standards and SET
standards to which a vehicle is certified.

(d) General Requirements.

(3)

Section (d) sets forth the general requirements of the OBD Il system. Specific

performance requirements for components and systems that shall be monitored are

set forth in sections (e) and (f) below.
*

* * *
Monitoring Conditions.
Section (d)(3) sets forth the general monitoring requirements while sections (e)
and (f) set forth the specific monitoring requirements as well as identify which of
the following general monitoring requirements in section (d)(3) are applicable for
each monitored component or system identified in sections (e) and (f).

* * * *
(3.2) As specifically provided for in sections (e) and (f), manufacturers shall define
monitoring conditions in accordance with the criteria in sections (d)(3.2.1)
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through (3.2.3). The requirements of section (d)(3.2) shall be phased in as

follows: 30 percent of all 2005 model year vehicles, 60 percent of all 2006

model year vehicles, and 100 percent of all 2007 and subsequent model year

vehicles. Manufacturers may use an alternate phase-in schedule in lieu of
the required phase-in schedule if the alternate phase-in schedule provides for
equivalent compliance volume as defined in section (c) with the exception that

100 percent of 2007 and subsequent model year vehicles shall comply with

the requirements. Small volume manufacturers shall meet the requirements

on 100 percent of 2007 and subsequent model year vehicles but shall not be

required to meet the specific phase-in requirements for the 2005 and 2006

model years.

(3.2.1) Manufacturers shall define monitoring conditions that, in addition to
meeting the criteria in section (d)(3.1), ensure that the monitor yields an
in-use performance ratio (as defined in section (d)(4)) that meets or
exceeds the minimum acceptable in-use monitor performance ratio on in-
use vehicles. For purposes of this regulation, except as provided below in
section (d)(3.2.1)(D), the minimum acceptable in-use monitor performance
ratio is:

(A) 0.260 for secondary air system monitors and other cold start related
monitors utilizing a denominator incremented in accordance with section
(d)(4.3.2)(E);

(B) For evaporative system monitors:

(i) 0.260 for monitors designed to detect malfunctions identified in section
(€)(4.2.2)(C) (i.e., 0.020 inch leak detection); and

(i) 0.520 for monitors designed to detect malfunctions identified in section
(e)(4.2.2)(A) and (B) (i.e., purge flow and 0.040 inch leak detection);

(C)0.336 for catalyst, oxygen sensor, EGR, VVT system, and all other
monitors specifically required in sections (e) and (f) to meet the monitoring
condition requirements of section (d)(3.2);

(D) For intredustery interim years:

(i) through the 2007 model year, for the first three years a vehicle is
certified to the in-use performance ratio monitoring requirements of
section (d)(3.2), 0.100 for all monitors specified in section (d)(3.2.1)(A)
through (C) above. For example, the 0.100 ratio shall apply to the
2004, 2005, and 2006 model years for vehicles first certified in the
2004 model year and to the 2007, 2008, and 2009 model years for
vehicles first certified in the 2007 model year-;

(ii) through the 2014 model year, for fuel system air-fuel ratio cylinder
imbalance monitors, 0.100;

(iif) through the 2011 model year, for secondary exhaust gas sensor
monitors specified in (e)(7.2.2)(C), 0.100;

(iv)through the 2012 model year, for vehicles subject to the monitoring
requirements of section (f), 0.100 for all monitors specified in section
(d)(3.2.1)(C) above:;

(v) through the 2016 model year for plug-in hybrid electric vehicles, 0.100
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for all monitors specifically required in sections (e) and (f) to meet the
monitoring condition requirements of section (d)(3.2) and that are for
systems or components that require engine operations;

(vi)for 2016 through 2018 model year medium-duty vehicles certified to an
engine dynamometer tailpipe emission standard, 0.100 for diesel PM
filter filtering performance monitors (section (f)(9.2.1)) and missin
substrate monitors (section (f)(9.2.5)) not using the denominator
criteria in section(d)(4.3.2)(G).

* * * *

(4) In-Use Monitor Performance Ratio Definition.

* * * *

(4.3) Denominator Specifications

* * * *

(4.3.2) Specifications for incrementing:

* * * *

(F) In addition to the requirements of section (d)(4.3.2)(B) above, the
denominator(s) for the following monitors of edtpyt components (except
those operated only at engine start-up and subject to the requirements of
the previous section (d)(4.3.2)(E)) shall be incremented if and only if the
component is commanded to function (e.g., commanded “on”, “open”,
“closed”, “locked”, etc.) on two or more occasions for greater than two
seconds during the driving cycle or for a cumulative time greater than or
eqgual to ten seconds, whichever occurs first:

(i) Air conditioning system (section (e)(12))

(i) Variable valve timing and/or control system (sections (e)(13) and
(H(13))

(i) “Other emission control or source device” (sections (e)(16) and (f)(16))

(iv) Comprehensive component output component (sections (e)(15) and
(H(15)) (e.g., turbocharger waste-gates, variable length manifold
runners, torque converter clutch lock-up solenoids, etc.)

(v) PM sensor heater (section (f)(5.2.4)(A))

(vi) PM filter active/intrusive injection (section (f)(9.2.6))

For the PM sensor heater monitor, as an alternative for 2013 through 2015

model year vehicles, the manufacturer may use the criteria in section
d)(4.3.2)(B) in lieu of the criteria specified in section (d)(4.3.2)(F) above.
For the PM filter active/intrusive injection monitor, as an alternative for

2013 through 2015 model year vehicles, the manufacturer may use the
criteria in section (d)(4.3.2)(1) in lieu of the criteria specified in section

(d)(4.3.2)(F) above.

(G)For the following monitors, the denominator(s) shall be incremented by
one during a driving cycle in which the following two criteria are met: (1)
the requirements of section (d)(4.3.2)(B) have been met on at least one
driving cycle since the denominator was last incremented, and (2) the
number of cumulative miles of vehicle operation since the denominator
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was last incremented is greater than or equal to 500 miles:

(i) Diesel NMHC converting catalyst (section (f)(1.2.2))

(i) Diesel NMHC converting catalyst other aftertreatment assistance
functions (sections (f)(1.2.3)(B) and (f)(1.2.3)(D))

(iif) Diesel PM filter NMHC conversion (sections $80-21-(f)(9.2.4)—ard
59-253)

(iv) Diesel PM filter filtering performance and missing substrate (sections
)(9.2.1) and (f)(9.2.5)) for passenger cars, light-duty trucks, and
MDPVs certified to a chassis dynamometer tailpipe emission standard

(v) Diesel PM filter filtering performance and missing substrate (sections
(f)(9.2.1) and (f)(9.2.5)) for 2004 through 2015 model year medium-

duty vehicles certified to an engine dynamometer tailpipe emission
standard

* * * *

() For 2013 and subsequent model year vehicles, in addition to the
requirements of section (d)(4.3.2)(B) above, the denominator(s) for the
following monitors shall be incremented if and only if a regeneration event
is commanded for a time greater than or equal to ten seconds:

(i) Diesel NMHC converting catalyst other aftertreatment assistance
functions (sections (f)(1.2.3)(A) and (f)(1.2.3)(C))

(e) Monitoring Requirements for Gasoline/Spark-Ignited Engines.

* * * *

(6) Fuel System Monitoring
(6.1) Requirement:
(6.1.1) The OBD II system shall monitor the fuel delivery system to determine its
ability to provide compliance with emissien applicable standards.
* * * *
() Monitoring Requirements for Diesel/Compression-Ignition Engines.
1) Non-Methane Hydrocarbon (NMHC) Converting Catalyst Monitoring

* * * *

(1.2) Malfunction Criteria:

(1.2.3) Other Aftertreatment Assistance Functions. Additionally, for 2010 and
subsequent model year vehicles, the catalyst(s) shall be monitored for
other aftertreatment assistance functions:

* * * *



(B) For 20105 and subsequent model year passenger cars, light-duty trucks,
and MDPVs certified to a chassis dynamometer tailpipe emission standard
and 20135 and subsequent model year medium-duty vehicles (including
MDPVs) certified to an engine dynamometer tailpipe emission standard,
for catalysts used to generate a feedgas constituency to assist SCR
systems (e.g., to increase NO, concentration upstream of an SCR
system), the OBD Il system shall detect a malfunction when the catalyst is
unable to generate the necessary feedgas constituents for proper SCR

system operation. Catalysts are exempt from feedgas generation
monitoring if no malfunction of the catalyst’'s feedgas generation ability can
cause emissions to (1) increase by 15 percent or more of the applicable

full useful life standard as measured from an applicable emission test
cycle; or (2) exceed the applicable full useful life standard as measured

from an applicable emission test cycle.

* * * *

(2) Oxides of Nitrogen (NOx) Converting Catalyst Monitoring
* * * *
(2.2) Malfunction Criteria:

(2.2.2) Conversion Efficiency:
(A) The OBD II system shall detect a NOx catalyst malfunction when the
catalyst conversion capability decreases to the point that NOx or NMHC
emissions exceed:

* * * *

(i) For medium-duty vehicles (including MDPVSs) certified to an engine
dynamometer tailpipe emission standard:

a. the applicable NOx standard by more than 0.5 g/bhp-hr (e.g., cause
NOXx emissions to exceed 0.7 g/bhp-hr if the emission standard is
0.2 g/bhp-hr) as measured from an applicable cycle emission test
or 3.5 times the applicable NMHC standard for 2007 through 2009
model year vehicles;

b. the applicable NOx standard by more than 0.4 g/bhp-hr (e.g., cause
NOXx emissions to exceed 0.6 g/bhp-hr if the emission standard is
0.2 g/bhp-hr) as measured from an applicable cycle emission test
or 2.5 times the applicable NMHC standard for 2010 through 2012
model year vehicles; and

c. the applicable NOx standard by more than 0.3 g/bhp-hr (e.qg., cause
NOx emissions to exceed 0.5 g/bhp-hr if the emission standard is
0.2 g/bhp-hr) as measured from an applicable cycle emission test
or 2.0 times the applicable NMHC standard for 2013 through 2015
model year vehicles; and
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ed. the applicable NOx standard by more than 0.2 g/bhp-hr (e.g., cause
NOXx emissions to exceed 0.4 g/bhp-hr if the emission standard is
0.2 g/bhp-hr) as measured from an applicable cycle emission test
or 2.0 times the applicable NMHC standard for 2843 2016 and
subsequent model year vehicles.

* * * *

3) Misfire Monitoring

(3.1) Requirement:

(3.1.1) The OBD Il system shall monitor the engine for misfire eausing-excess
emissions. The OBD Il system shall be capable of detecting misfire
occurring in one or more cylinders. To the extent possible without adding
hardware for this specific purpose, the OBD Il system shall also identify
the specific misfiring cylinder.

* * * *

(3.2) Malfunction Criteria:

(3.2.1) The OBD II system shall detect a misfire malfunction when one or more
cylinders are continuously misfiring.

(3.2.2) Additionally, for 2010 and subsequent model year wehicles passenger
cars, light-duty trucks, and MDPVs certified to a chassis dynamometer
tailpipe emission standard and 2010 through 2015 model year medium-
duty vehicles equipped with sensors that can detect combustion or
combustion quality (e.g., for use in homogeneous charge compression
ignition (HCCI) control systems), and for 20 percent of 2016 model year,

50 percent of 2017 model year, and 100 percent of 2018 model year
medium-duty vehicles (percentage based on the manufacturer’s projected

California sales volume for all medium-duty diesel vehicles):
(A)The OBD Il system shall detect a mrsfrre malfunctlon thatwould-causea
. eed-as follows:

(|) For passenger cars Irght duty trucks, and MDPVs certified to a chassis
dynamometer tailpipe emission standard, the OBD Il system shall
detect a misfire malfunction that would cause a vehicle’s NMHC, CO
NOx, or PM emissions to exceed 1.5 times any of the applicable FTP
standards.

(i) For medium-duty vehicles (including MDPVSs) certified to an engine
dynamometer tailpipe emission standard, the OBD Il system shall

detect a misfire malfunction When the Qercentage of misfire is equal to
or exceeds five percent ;

(B) The manufacturers shaII evaluate the percentage of misfire as follows:
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(i) For passenger cars, light-duty trucks, and MDPVs certified to a chassis

dynamometer tailpipe emission standard, Mmanufacturers shall
determine the percentage of misfire evaluated in 1000 revolution

increments that would cause NMHC, CO, NOx, or PM emissions from
an emission durability demonstration vehicle to exceed the levels
specified in section (f)(3.2.2)(A) if the percentage of misfire were
present from the beginning of the test. To establish this percentage of
misfire, the manufacturer shall utilize misfire events occurring at
equally spaced, complete engine cycle intervals, across randomly
selected cylinders throughout each 1000-revolution increment. If this
percentage of misfire is determined to be lower than one percent, the
manufacturer may set the malfunction criteria at one percent.

(i) For medium-duty vehicles (including MDPVSs) certified to an engine
dynamometer tailpipe emission standard, the manufacturer shall

evaluate the percentage of misfire in 1000 revolution increments.
(C) Subject to Executive Officer approval, a manufacturer may employ other

revolution increments. The Executive Officer shall grant approval upon
determining that the manufacturer has demonstrated that the strategy
would be equally effective and timely in detecting misfire.

(3.2.3) A malfunction shall be detected if the percentage of misfire established in
section (f)(3.2.2)} is exceeded regardless of the pattern of misfire events
(e.g., random, equally spaced, continuous).

(3.2.4) For multiple cylinder misfire situations that result in a misfire rate greater
than or equal to 50 percent of all engine firings, the OBD Il system shall
only be required to detect a misfire malfunction for situations that are
caused by a single component failure.

(3.2.5) Upon request by the manufacturer and upon determining that the
manufacturer has submitted data and/or engineering evaluation which
support the request, the Executive Officer shall revise the percentage of
misfire malfunction criteria in section (f)(3.2.2)(A)(ii) upward to exclude
detection of misfire that cannot cause the vehicle’s NMHC, CO, and NOx
emissions to exceed 2.0 times the applicable standards and the vehicle’s
PM emissions to exceed 0.03 g/bhp-hr as measured from an applicable
cycle emission test.

(3.3) Monitoring Conditions:

(3.3.1) Except as provided in section ()(3.3.2), Fthe OBD Il system shall monitor
for misfires identified in section (f)(3.2.1) during engine idle conditions at
least once per driving cycle in which the monitoring conditions for misfire
are met. A manufacturer shall submit monitoring conditions to the
Executive Officer for approval. The Executive Officer shall approve
manufacturer-defined monitoring conditions that are determined (based on
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manufacturer-submitted data and/or other engineering documentation) to:
(i) be technically necessary to ensure robust detection of malfunctions
(e.g., avoid false passes and false detection of malfunctions), (ii) require
no more than 1000 cumulative engine revolutions, and (iii) do not require
any single continuous idle operation of more than 15 seconds to make a
determination that a malfunction is present (e.g., a decision can be made
with data gathered during several idle operations of 15 seconds or less);
or satisfy the requirements of (d)(3.1) with alternative engine operating
conditions.

(3.3.2) Manufacturers may request Executive Officer approval to use alternate

monitoring conditions (e.g., off-idle) in lieu of the monitoring conditions
specified in section (f)(3.3.1). The Executive Officer shall approve

alternate monitoring conditions that are determined (based on
manufacturer-submitted data and/or other engineering documentation) to
ensure equivalent robust detection of malfunctions and equivalent
timeliness in detection of malfunctions.

(3.3.3) Aééd%@ﬁ%%For misfires |dent|f|ed in section (f)(3.2.2) 2010-ard
22}, the OBD 1l system

shaII monltor for m|sf|re as follows:

(A) For passenger cars, Ilght duty trucks, and MDPVs certified to a chassis

dynamometer tailpipe emission standard, ¥the OBD Il system shall
continuously monitor for misfire under all positive torque engine speeds

and load conditions.

(B) For medium-duty vehicles (including MDPVSs) certified to an engine
dynamometer tailpipe emission standard, the OBD Il system shall
continuously monitor for misfire under the following conditions:

For 2010 through 2018 model year vehicles and 2019 and subsequent
model year vehicles that are not included in the phase-in specified in
section (f)(3.3.3)(B)(ii), under positive torque conditions with engine
speed up to 75 percent of the maximum-rated engine speed and
engine load up to 75 percent maximum-rated load except within the
following range: the engine operating region bound by the positive
torque line (i.e., engine load with transmission in neutral) and the two
following engine-operating points: engine speed of 50 percent of
maximume-rated engine speed with the engine load at the positive
torgue line, and 75 percent of the maximum-rated engine speed with

the engine load 5 percent above the positive torgue line.

(i) For 20 percent of 2019 model year, 50 percent of 2020 model year,
and 100 percent of 2021 model year medium-duty vehicles
(percentage based on the manufacturer’s projected California sales
volume for all medium-duty diesel vehicles), under all positive torgue

engine speed and load conditions.
£3(C) If a monitoring system cannot detect all misfire patterns under all

required engine speed and load conditions as required in sections
(H(3.3.3)(A).and (B), the manufacturer may request Executive Officer
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approval to accept the monitoring system. In evaluating the

manufacturer’s request, the Executive Officer shall consider the following

factors: the magnitude of the region(s) in which misfire detection is limited,
the degree to which misfire detection is limited in the region(s) (i.e., the
probability of detection of misfire events), the frequency with which said
region(s) are expected to be encountered in-use, the type of misfire
patterns for which misfire detection is troublesome, and demonstration
that the monitoring technology employed is not inherently incapable of
detecting misfire under required conditions (i.e., compliance can be
achieved on other engines), and the extent to which the most reliable
monitoring method developed is unable to ensure robust detection of
misfire in the region(s). The evaluation shall be based on the following
misfire patterns: equally spaced misfire occurring on randomly selected
cylinders, single cylinder continuous misfire, and paired cylinder (cylinders
firing at the same crank angle) continuous misfire.

(3.4) MIL lllumination and Fault Code Storage:

(3.4.1) General requirements for MIL illumination and fault code storage are set

forth in section (d)(2).

(3.4.2) Additionally, for 2010 and subsequent model year vehicles subject to

H(3.2.2):

(A) Upon detection of the percentage of misfire specified in section
(N(3.2.2)@), the following criteria shall apply for MIL illumination and fault
code storage:

(i) A pending fault code shall be stored no later than after the fourth
exceedance of the percentage of misfire specified in section
(N(3.2.2)&) during a single driving cycle.

(ii) If a pending fault code is stored, the OBD Il system shall illuminate the
MIL and store a confirmed fault code within 10 seconds if the
percentage of misfire specified in section (f)(3.2.2)d} is again
exceeded four times during: (a) the driving cycle immediately following
the storage of the pending fault code, regardless of the conditions
encountered during the driving cycle; or (b) on the next driving cycle in
which similar conditions (see section (c)) to the engine conditions that
occurred when the pending fault code was stored are encountered.

(iif) The pending fault code may be erased at the end of the next driving
cycle in which similar conditions to the engine conditions that occurred
when the pending fault code was stored have been encountered
without an exceedance of the specified percentage of misfire. The
pending code may also be erased if similar conditions are not
encountered during the next 80 driving cycles immediately following
initial detection of the malfunction.

* * * *

4) Fuel System Monitoring
(4.1) Requirement:
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The OBD Il system shall monitor the fuel delivery system to determine its
ability to comply with ermsissien applicable standards. The individual electronic
components (e.g., actuators, valves, sensors, pumps) that are used in the fuel
system and not specifically addressed in this section shall be monitored in
accordance with the comprehensive component requirements in section

()(15).

* * * *

5) Exhaust Gas Sensor Monitoring

(5.2) Malfunction Criteria:

(5.2.2) NOx and PM sensors:

(A) Sensor performance faults: The OBD Il system shall detect a malfunction
prior to any failure or deterioration of the sensor voltage, resistance,
impedance, current, response rate, amplitude, offset, or other
characteristic(s) that would cause a vehicle’s emissions to exceed:

* * * *

(i) For medium-duty vehicles (including MDPVSs) certified to an engine
dynamometer tailpipe emission standard:

a. 2.5times the applicable NMHC standards, the applicable NOx
standard by more than 0.5 g/bhp-hr (e.g., cause NOx emissions to
exceed 0.7 g/bhp-hr if the emission standard is 0.2 g/bhp-hr) as
measured from an applicable cycle emission test or 0.05 g/bhp-hr
PM as measured from an applicable cycle emission test for 2007
through 2009 model year vehicles;

b. 2.5 times the applicable NMHC standards, the applicable NOx
standard by more than 0.4 g/bhp-hr (e.g., cause NOx emissions to
exceed 0.6 g/bhp-hr if the emission standard is 0.2 g/bhp-hr) as
measured from an applicable cycle emission test or 0.05 g/bhp-hr
PM as measured from an applicable cycle emission test for 2010
through 2012 model year vehicles; and

c. 2.0 times the applicable NMHC standard, the applicable NOx
standard by more than 0.3 g/bhp-hr (e.g., cause NOx emissions to
exceed 0.5 g/bhp-hr if the emission standard is 0.2 g/bhp-hr) as
measured from an applicable cycle emission test, or 0.03 g/bhp-hr
PM as measured from an applicable cycle emission test for 2013

through 2015 model year vehicles; and
ed. 2.0 times the applicable NMHC standards, the applicable NOx

standard by more than 0.2 g/bhp-hr (e.g., cause NOx emissions to
exceed 0.4 g/bhp-hr if the emission standard is 0.2 g/bhp-hr) as
measured from an applicable cycle emission test or 0.03 g/bhp-hr
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PM as measured from an applicable cycle emission test for 2043
2016 and subsequent model year vehicles.

* * * *

(5.3) Monitoring Conditions:
(5.3.1) Exhaust Gas Sensors

(A) Manufacturers shall define the monitoring conditions for malfunctions
identified in sections (f)(5.2.1)(A)(i), (5.2.1)(B)(i), ard (5.2.2)(A),_and
(5.2.2)(D) (e.g., sensor performance faults) in accordance with sections
(d)(3.1) and (d)(3.2) (i.e., minimum ratio requirements). For all 2010 and
subsequent model year vehicles, for purposes of tracking and reporting as
required in section (d)(3.2.2), all monitors used to detect malfunctions
identified in sections (f)(5.2.1)(A)(i), (5.2.1)(B)(i), ard (5.2.2)(A),_and for

2016 and subsequent model year medium-duty vehicles certified to an
engine dynamometer tailpipe emission standard, section (f)(5.2.2)(D) shall

be tracked separately but reported as a single set of values as specified in
section (d)(5.2.2).

(B) Manufacturers shall define the monitoring conditions for malfunctions
identified in sections (f)(5.2.1)(A)(iv)s.and (5.2.1)(B)(iv)—areL5224D)}
(e.g., monitoring capability) in accordance with sections (d)(3.1) and
(d)(3.2) (i.e., minimum ratio requirements) with the exception that
monitoring shall occur every time the monitoring conditions are met during
the driving cycle in lieu of once per driving cycle as required in section
(d)(3.1.2).

* * * *

(9)  Particulate Matter (PM) Filter Monitoring
*

* * *

(9.2) Malfunction Criteria:
(9.2.1) Filtering Performance:
(A) The OBD II system shall detect a malfunction prior to a decrease in the
filtering capability of the PM filter that would cause a vehicle's PM

emissions to exceed:
* * * *

(i) For medium-duty vehicles (including MDPVSs) certified to an engine
dynamometer tailpipe emission standard:
a. 0.09 g/bhp-hr PM as measured from an applicable cycle emission
test for 2004 through 2009 model year vehicles;
b. 0.07 g/bhp-hr PM as measured from an applicable cycle emission
test for 2010 through 2012 model year vehicles; and
c. 0.03 g/bhp-hr PM as measured from an applicable cycle emission
test for 2013 and subsequent model year vehicles.
(i) For 2014 through 2015 model year medium-duty vehicles (including

MDPVSs) certified to an engine dynamometer tailpipe emission
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(15)

standard, the manufacturer shall use the malfunction criteria in section

(f)(9.2.1)(A)(ii)c. above without using the provisions of section (f)(17.1)
to exclude specific failure modes on vehicles under one of the following
two options below:

a. At least 20 percent of 2014 model year vehicles and at least 20
ercent of 2015 model year vehicles (percentage based on the
manufacturer’s projected California sales volume for all medium-

duty diesel vehicles), or
b. At least 50 percent of 2015 model year vehicles (percentage based

on the manufacturer’s projected California sales volume for all
medium-duty diesel vehicles).
(iv) For the phase-in schedules described in section (f)(9.2.1)(A)(iii) above,
the manufacturer may not use an alternate phase-in schedule as
defined in section (c) in lieu of the required phase-in schedules.

* * * *

(9.2.4) NMHC conversion: For 20105 and subsequent model year passenger

cars, light-duty trucks, and MDPVs certified to a chassis dynamometer
tailpipe emission standard and 20135 and subsequent model year
medium-duty vehicles (including MDPVs) certified to an engine
dynamometer tailpipe emission standard with catalyzed PM filters that
convert NMHC emissions, the OBD Il system shall monitor the catalyst
function of the PM filter and detect a malfunction when the NMHC
conversion capability decreases to the point that NMHC emissions exceed
the applicable emission levels specified in section (f)(9.2.2)(A). If no
failure or deterioration of the NMHC conversion capability could result in a
vehicle’s NMHC emissions exceeding these emission levels, the OBD Il
system shall detect a malfunction when the system has no detectable
amount of NMHC conversion capability. PM filters are exempt from

NMHC conversion capability monitoring if no malfunction of the PM filter's
NMHC conversion capability can cause emissions to (1) increase by 15

percent or more of the applicable full useful life standard as measured
from an applicable emission test cycle; or (2) exceed the applicable full

useful life standard as measured from an applicable emission test cycle.

* * * *

Comprehensive Component Monitoring

* * * *

(15.2) Malfunction Criteria:

(15.2.2) Output Components/Systems:
* *

* *
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(F) For 26432015 and subsequent model year vehicles that utilize fuel control
system components (e.g., injectors, fuel pump) that have tolerance
compensation features implemented in hardware or software during
production or repair procedures (e.g., individually coded injectors for flow
characteristics that are programmed into an electronic control unit to
compensate for injector to injector tolerances, fuel pumps that use in-line
resistors to correct for differences in fuel pump volume output), the
components shall be monitored to ensure the proper compensation is
being used.

(i) _The system shall detect a fault if the compensation being used by the
control system does not match the compensation designated for the
installed component (e.g., the flow characteristic coding designated on
a specific injector does not match the compensation being used by the
fuel control system for that injector). If a manufacturer demonstrates
that a single component (e.g., injector) using the wrong compensation
cannot cause a measurable increase in emissions during any
reasonable driving condition, the manufacturer shall detect a
malfunction for the minimum number of components using the wrong
compensation needed to cause an emission increase. Further, the
stored fault code shall identify the specific component that does not
match the compensation.

(i) Monitoring of the fuel control system components under section
(N(15.2.2)(F)(i) is not required if the manufacturer demonstrates that no

fault of the components’ tolerance compensation features (e.g., wron
compensation being used) could cause emissions to (1) increase by 15
percent or more of the applicable full useful life standard as measured
from an applicable emission test cycle; or (2) exceed the applicable full
useful life standard as measured from an applicable emission test
cycle. For purposes of determining if the emission criteria above are
met, the manufacturers shall request Executive Officer approval of the
test plan for which the emission impact will be determined. The test

plan shall include the combination of failed components and the
degree of mismatch (e.g., wrong compensation) used as well as the
test procedure and emission test cycles used to demonstrate the
emission impact, including the necessary preconditioning cycles used
by the system to correct or adapt for any mismatch and mitigate the
emission impact. Executive Officer approval shall be granted upon
determining that the manufacturer has submitted data and/or
engineering analysis that demonstrate that the conditions necessary
for the system to correct or adapt will readily occur in a timely manner
during in-use operation and that the test conditions represent worst
case emissions from typical in-use service actions when considering
the distribution and variance of the compensation values and parts
e.q., replacement of one or more plus-one-sigma injectors with minus-

one-sigma injectors without updating of the compensation value).
14




(17) Exceptions to Monitoring Requirements
(17.1) Except as provided in sections (f)(17.1.1) through (17.1.4) below, upon
request of a manufacturer or upon the best engineering judgment of ARB, the
Executive Officer may revise the emission threshold for a malfunction on any
diagnostic required in section (f) for medium-duty vehicles if the most reliable
monltorlng method developed requwes a hlgher threshold to prevent
ighificanterrors-of-commission-n-detecting false indications of a malfunction.
Additionally, except as specified in section (f)(9.2.1)(A)(iii), for 2007 through
206092013 model year light-duty vehicles and 2007 through 206322043 2015
model year medium-duty vehicles, the Executive Officer may revise the PM
filter malfunction criteria of section (f)(9.2.1) to exclude detection of specific
failure modes (e.g., combined failure of partially melted and partially cracked
substrates) if the most reliable monitoring method developed requwes the
exclusion of specific failure modes to prevent '
in-detecting-false indications of a malfunction.
*

* * *

(17.1.5) For 2004 through 2015 model year medium-duty diesel vehicles (except
MDPVs) certified to a chassis dynamometer tailpipe emission standard,
the monitoring requirements and malfunction criteria in section (f)
applicable to medium-duty diesel vehicles certified to an engine
dynamometer tailpipe emission standard shall apply. However, the
manufacturer shall request Executive Officer approval of manufacturer-
proposed medium-duty chassis dynamometer-based malfunction criteria
in lieu of the engine dynamometer-based malfunction criteria required for
each monitor in section (f). The Executive Officer shall approve the
request upon finding that:

(A) the manufacturer has used good engineering judgment in determining the
malfunction criteria,

(B) the malfunction criteria will provide for similar timeliness in detection of
malfunctioning components with respect to detection of malfunctions on
medium-duty diesel vehicles certified to an engine dynamometer tailpipe
emission standard,

(C) the malfunction criteria are set as stringently as technologically feasible
with respect to indicating a malfunction at the lowest possible tailpipe
emission levels (but not lower than 1.5 times the chassis dynamometer
tailpipe emission standard the vehicle is certified to), considering the best
available monitoring technology to the extent that it is known or should
have been known to the manufacturer,

(D) the malfunction criteria will prevent detection of a malfunction when the
monitored component is within the performance specifications for
components aged to the end of the full useful life, and

15



(E) the manufacturer has provided emission data showing the emission levels
at which the malfunctions are detected.

(17.1.6) For 2016 and subsequent model year medium-duty diesel vehicles
(except MDPVs) certified to a chassis dynamometer tailpipe emission
standard, the following monitoring requirements and malfunction criteria
shall apply:

(A) Except as provided for in sections (f)(17.1.6)(B) and (C) below, the
monitoring requirements and malfunction criteria in section (f) applicable
to passenger cars, light-duty trucks, and MDPVs certified to a chassis
dynamometer tailpipe emission standard shall apply.

B) For NMHC catalyst conversion efficiency monitoring (section (f)(1.2.2
the manufacturer shall detect an NMHC catalyst malfunction when the

catalyst conversion capability decreases to the point that emissions
exceed 1.75 times the applicable FTP NMHC or NOx standards.

C) For misfire monitoring (section (f)(3)), the manufacturer shall use the
monitoring requirements and malfunction criteria applicable to medium-

duty vehicles certified to an engine dynamometer tailpipe emission
standard.

* * * *

(17.2) Whenever the requirements in section (f) of this regulation require a
manufacturer to meet a specific phase-in schedule:

(17.2.1) The phase-in percentages shall be based on the manufacturer’s
projected sales volume for all vehicles subject to the requirements of title
13, CCR section 1968.2 unless specifically stated otherwise in section (f).

(17.2.2) Manufacturers may use an alternate phase-in schedule in lieu of the
required phase-in schedule if the alternate phase-in schedule provides for
equivalent compliance volume as defined in section (c) except as
specifically noted for the phase-in ef for in-use monitor performance ratio
monitoring conditions in section (d)(3.2)_and the PM filter monitor in
section (f)(9.2.1)(A).

(17.2.3) Small volume manufacturers may use an alternate phase-in schedule in
accordance with section (f)(17.2.2) in lieu of the required phase-in
schedule or may use a different schedule as follows:

(A)For the diesel PM filter monitor phase-in schedule in section

(f)(9.2.1)(A)(iii), the manufacturer may use the malfunction criteria in
section (f)(9.2.1)(A)(ii)c. for all 2014 and 2015 model year medium-duty

vehicles in lieu of the malfunction criteria and required phase-in schedule
in section (f)(9.2.1)(A)(iii).

(B) For phase-in schedules not listed in section (f)(17.2.3)(A) above, the
manufacturer may meet the requirement on all vehicles by the final year of
the phase-in in lieu of meeting the specific phase-in requirements for each
model year.

* * * *
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(h) Monitoring System Demonstration Requirements For Certification

(4)

(i)
(1)

()

* * * *

Required Testing for Diesel/Compression-ignition vehicles:

Except as provided below, the manufacturer shall perform single-fault testing
based on the applicable test with the following components/systems set at their
malfunction criteria limits as determined by the manufacturer for meeting the
requirements of section (f).

* * * *

(4.3) Misfire Monitoring: For 2010 and subsequent model year vehicles subject to

section (f)(3.2.2)(A)(i), the manufacturer shall perform a test at the
malfunction criteria limit specified in section (f)(3.2.2). A misfire monitor
demonstration test is not required for vehicles not subject to section

()(3.2.2)(A)).

Certification Documentation

When submitting an application for certification of a test group, the manufacturer
shall submit the following documentation. If any of the items listed below are
standardized for all of a manufacturer’s test groups, the manufacturer may, for
each model year, submit one set of documents covering the standardized items
for all of its test groups.

(1.1) For the required documentation not standardized across all test groups, the

manufacturer may propose to the Executive Officer that documentation
covering a specified combination of test groups be used. These combinations
shall be known as “OBD Il groups”. Executive Officer approval shall be
granted for those groupings that include test groups using the same OBD II
strategies and similar calibrations. If approved by the Executive Officer, the
manufacturer may submit one set of documentation from one or more
representative test group(s) that are a part of the OBD Il group. The
Executive Officer shall determine whether a selected test group(s) is
representative of the OBD Il group as a whole. To be approved as
representative, the test group(s) must possess the most stringent exhaust
emission standards and OBD Il monitoring requirements and cover all of the
emission control devices within the OBD II group.

* * * *

The following information shall be submitted as “Part 1” of the certification
application. Except as provided below for demonstration data, the Executive
Officer will not issue an Executive Order certifying the covered vehicles without

the information having been provided. The information must include:
* * * *

2.5) Data supporting the misfire monitor:
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£2.5)(2.5.1) For gasoline vehicles, data supporting the misfire monitors_shall
includirge:

(A) The established percentage of misfire that can be tolerated without
damaging the catalyst over the full range of engine speed and load
conditions.

(B) Data demonstrating the probability of detection of misfire events of the
misfire monitoring system over the full engine speed and load operating
range for the following misfire patterns: random cylinders misfiring at the
malfunction criteria established in section (€)(3.2.2), one cylinder
continuously misfiring, and paired cylinders continuously misfiring.

(C) Data identifying all disablement of misfire monitoring that occurs during
the FTP and USO06 cycles. For every disablement that occurs during the
cycles, the data should identify: when the disablement occurred relative to
the driver’s trace, the number of engine revolutions that each disablement
was present for, and which disable condition documented in the
certification application caused the disablement. The data shall be
submitted in the standardized format detailed in Attachment A: Misfire
Disablement and Detection Chart of ARB Mail-Out #06-23, December 21,
2006, incorporated by reference.

(D) Manufacturers are not required to use the durability demonstration vehicle
to collect the misfire data for sections (i)(2.5.1)(A) though (253C).

2.5.2) For diesel medium-duty vehicles subject to the monitoring requirements of
section (f)(3.2.2), data supporting the misfire monitor shall include:

(A) Data demonstrating the probability of detection of misfire events of the
misfire monitoring system over the required engine speed and load
operating range for the following misfire patterns: random cylinders
misfiring at the malfunction criteria established in section (f)(3.2.2), one
cylinder continuously misfiring, and paired cylinders continuously misfiring.

(B) Data identifying all disablement of misfire monitoring that occurs during
the chassis dynamometer FTP and Unified cycles. For every disablement
that occurs during the cycles, the data shall identify: when the disablement
occurred relative to the driver’s trace, the number of engine revolutions
that each disablement was present for, and which disable condition
documented in the certification application caused the disablement. The
number of 1000-revolution intervals completed and the number of 1000-
revoluation intervals in which the misfire threshold was exceeded shall
also be identified. The data shall be submitted in the standardized format
detailed in Attachment A: Misfire Disablement and Detection Chart of ARB
Mail-Out #06-23.

* * * *

()) Production Vehicle Evaluation Testing.
*

* * *

2 Verification of Monitoring Requirements.

* * * *
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(2.3) Evaluation requirements:

(2.3.4) Malfunctions may be mechanically implanted or electronically simulated
but internal on-board computer hardware or software changes may not be
used to simulate malfunctions. Emission testing to confirm that the
malfunction is detected before the appropriate ermissier-standards-are
malfunction threshold (e.g., 1.5 times the applicable standards) is
exceeded is not required.

* * * *

NOTE: Authority cited: Sections 39010, 39600, 39601, 43000.5, 43013, 43016, 43018, 43100, 43101,
43104, 43105, 43105.5, and 43106, Health and Safety Code. Reference: Sections 39002, 39003, 39010,
39018, 39021.5, 39024, 39024.5, 39027, 39027.3, 39028, 39029, 39031, 39032, 39032.5, 39033, 39035,
39037.05, 39037.5, 39038, 39039, 39040, 39042, 39042.5, 39046, 39047, 39053, 39054, 39058, 39059,
39060, 39515, 39600,-39601, 43000, 43000.5, 43004, 43006, 43013, 43016, 43018, 43100, 43101,
43102, 43104, 43105, 43105.5, 43106, 43150, 43151, 43152, 43153, 43154, 43155, 43156, 43204,
43211, and 43212, Health and Safety Code.
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