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

(Note: The proposed amendments are shown in underline to indicate additions and
strikeout to indicate deletions from the existing regulatory text.)

81968.2. 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.

(b) Applicability.
Except as specified elsewhere in this regulation (title 13, CCR section 1968.2), all
2004 and subsequent model-year vehicles, defined as passenger cars, light-duty
trucks, and medium-duty vehicles, including medium-duty vehicles with engines
certified on an engine dynamometer and medium-duty passenger vehicles, shall be
equipped with an OBD Il system and-shallmeetthat has been certified by the
Executive Officer as meeting all applicable requirements of this regulation (title 13,
CCR section 1968.2). Except as specified in section (d)(2.2.5), medium-duty
vehicles with engines certified on an engine dynamometer may comply with these
requirements on an engine model year certification basis rather than a vehicle
model year basis.

(c) Definitions.

“Actual life” refers to the entire period that a vehicle is operated on public roads
in California up to the time a vehicle is retired from use.

“Active off-cycle credit technology” refers to a technology that generates off-cycle
credits in accordance with title 13, CCR section 1961.3(a)(8) or 40 Code of Federal
Regulations (CFR) §886.1869-12, as applicable, and that must be activated by the
vehicle or driver in order to provide a carbon dioxide (CO,) reduction benefit.
Examples of active off-cycle credit technologies include active aerodynamic features




(e.q., grill shutters or ride height that is automatically adjusted by the vehicle control
system based on vehicle speed or other conditions) and driver coaching and/or
feedback systems that encourage the driver to alter his/her actions to maximize
efficiency. Examples of off-cycle credit technologies that are not active include solar
glazing and solar reflective paint.

“Alternate-fueled vehicle” refers to a vehicle with an engine using a fuel different
from or in addition to gasoline fuel or diesel fuel (e.q., compressed natural gas
(CNG), liguefied petroleum gas). For the purposes of this regulation, alternate-
fueled vehicles include vehicles with dedicated alternate-fueled engines (i.e.,
engines designed to operate exclusively on the alternate fuel) and engines that can
use more than one type of fuel but cannot be reasonably operated in-use
exclusively on gasoline or diesel fuel (e.q., engines with diesel pilot injection and
CNG main injection where engine operation is limited to idle if CNG fuel is not
available or engines which use gasoline-only operation during cold start and CNG-
only operation for the rest of the driving cycle and engine operation defaults to a
limp-home restricted speed and load if CNG fuel is not available). For vehicles with
engines that can use more than one type of fuel but can be operated in-use
exclusively on gasoline or diesel fuel, the vehicles are considered alternate-fueled
vehicles only for the portion of operation the engine uses a fuel other than
exclusively gasoline or diesel (e.q., a gasoline and CNG vehicle with an engine that
can operate exclusively on gasoline is considered an alternate-fueled vehicle only
while operating on CNG and is not subject to the provisions or relief of this
regulation for alternate-fueled vehicles while operating exclusively on gasoline). For
alternate-fueled vehicles, the manufacturer shall meet the requirements of section
(d)(7.1).

“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-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.

For alternate phase-in schedules resulting in all vehicles complying one
model year following the last year of the scheduled phase-in, the compliance
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volume shall be calculated as described directly above. For example, a
30/60/100 percent scheduled phase-in during the 2010-2012 model years would
have a cumulative total of 310. If the manufacturer’s planned alternate phase-in
schedule is 40/50/80/100 percent during the 2010-2013 model years, the final
compliance volume calculation would be (40*3 years) + (50*2 years) + (80*1
year) = 300, which is less than 310 and therefore would not be acceptable as an
alternate phase-in schedule.

For alternate phase-in schedules resulting in all vehicles complying two
model years following the last year of the scheduled phase-in, the compliance
volume calculation shall be calculated as described directly above and shall also
include a negative calculation for vehicles not complying until one or two model
years following the last year of the scheduled phase-in. The negative calculation
shall be calculated by multiplying the percent of vehicles not meeting the new
requirements in the final year of the phase-in by negative one and the percent of
vehicles not meeting the new requirements in the one year after the final year of
the phase-in by negative two. For example, if 10 percent of a manufacturer’s
vehicles did not comply by the final year of the scheduled phase-in and 5 percent
did not comply by the end of the first year after the final year of the scheduled
phase-in, the negative calculation result would be (10*(-1 years)) + (5*(-2 years))
=-20. The final compliance volume calculation is the sum of the original
compliance volume calculation and the negative calculation. For example, a
30/60/100 percent scheduled phase-in during the 2010-2012 model years would
have a cumulative total of 310. If a manufacturer’s planned alternate phase-in
schedule is 40/70/80/90/100 percent during the 2010-2014 model years, the final
compliance volume calculation would be (40*3 years) + (70*2 years) + (80*1
year) + (20*(-1 year)) + (10*(-2 years)) = 300, which is less than 310 and
therefore would not be acceptable as an alternate phase-in schedule.
“Applicable standards” refers to the specific exhaust emission standards or

family emission limits (FEL) of the Federal Test Procedure (FTP) to which the
vehicle or engine is certified. For 2010 and subsequent model year diesel engines,
“applicable standards” shall also refer to the specific exhaust emission standards or
family emission limits (FEL) of either the FTP or the Supplemental Emission Test
(SET) to which the engine is certified, as determined according to section (d)(6).

“Auxiliary Emission Control Device (AECD)” refers to any approved AECD (as

defined by 40 Cede-of Federal Regulatiohs {CFR) 86.082-2 and 86.094-2).

“Emission Increasing Auxiliary Emission Control Device (EI-AECD)” refers to
any approved AECD that: reduces the effectiveness of the emission control
system under conditions which may reasonably be expected to be encountered
in normal vehicle operation and use; and the need for the AECD is justified in
terms of protecting the vehicle against damage or accident. For medium-duty
vehicles certified to an engine dynamometer tailpipe emission standard, an
AECD that is certified as an NTE deficiency shall not be considered an EI-AECD.
An AECD that does not sense, measure, or calculate any parameter or
command or trigger any action, algorithm, or alternate strategy shall not be
considered an EI-AECD. An AECD that is activated solely due to any of the
following conditions shall not be considered an EI-AECD: (1) operation of the
vehicle above 8000 feet in elevation; (2) ambient temperature; (3) when the
engine is warming up and is not reactivated once the engine has warmed up in
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the same driving cycle; (4) failure detection (storage of a fault code) by the OBD

system; (5) execution of an OBD monitor; or (6) execution of an infrequent

regeneration event.

“Base fuel schedule” refers to the fuel calibration schedule programmed into the
Powertrain Control Module or PROM when manufactured or when updated by some
off-board source, prior to any learned on-board correction.

“Calculated load value” refers to an indication of the percent engine capacity that
is being used and is defined in Seciety-ofAutometive-Engineers-SAE International
(SAE) J1979 "E/E Diagnostic Test Modes", (SAE J1979), incorporated by reference
(section (g)(1.4)"). For diesel applications, in lieu of the definition in SAE J1979, the
calculated load value may alternatively be determined by the ratio of current engine
eutput torque to maximum engine eutput torque at current engine speed as defined
by suspect parameter number (SPN) 92 of SAE J1939 “Recommended Practice for
a Serial Control and Communications Vehicle Network” (SAE J1939), incorporated
by reference.

“Charge depleting operation” means a type of vehicle operation in which the
energy storage state of charge may fluctuate but, on average, decreases while the
vehicle is operated.

“Charge increasing operation” means a type of vehicle operation in which the
energy storage state of charge may fluctuate but, on average, increases while the
vehicle is operated.

“Charge sustaining operation” means a type of vehicle operation in which the
energy storage state of charge may fluctuate but, on average, is maintained at a
certain level while the vehicle is operated.

“Confirmed fault code” is defined as the diagnostic trouble code stored when an
OBD Il system has confirmed that a malfunction exists (e.g., typically on the second
driving cycle that the malfunction is detected) in accordance with the requirements
of sections (e), (f), and (g)(4.4).

“Continuously,” if used in the context of monitoring conditions for circuit
continuity, lack of circuit continuity, circuit faults, and out-of-range values, means
monitoring is always enabled, unless alternate enable conditions have been
approved by the Executive Officer in accordance with section (d)(3.1.1), and
sampling of the signal used for monitoring occurs at a rate no less than two samples
per second. If for control purposes, a computer input component is sampled less
frequently, the signal of the component may instead be evaluated each time
sampling occurs.

“Deactivate” means to turn-off, shutdown, desensitize, or otherwise make
inoperable through software programming or other means during the actual life of
the vehicle.

“Diagnostic or emission critical” electronic powertrain control unit refers to the
engine and transmission control unit(s). For the 2005 and subsequent model years,
it also includes any other on-board electronic powertrain control unit eentaining
software-that:

(1) has primary control over any of the monitors required by sections (e)(1-8)

through (e)(14-8), (e)(16-8), (f)(1) through (f)(14), and (f)(16), but does not
include circuit or out-of-range fault monitors required by sections

! Unless otherwise noted, all section references refer to section 1968.2 of title 13, CCR.
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(e)(7.2.1)(B), (e)(7.2.2)(B), (e)(7.2.2)(D), (e)(7.2.3)(B), (e)(10.2.2)(A),
(N(5.2.1)(AX(iD), (N)(5.2.1)(B)(ii), ()(5.2.2)(B), ()(5.2.4)(B), and (f)(11.2.2)(A);
or,

(2) excluding-except for anti-lock brake system (ABS) control units or
stability/traction control units, has primary control over the any rationality fault
diagnostics or functional check for more than_four input components or more
than two ef-theoutput components required to be monitored by sections
(e)(15-8) and (f)(15)—.or

(3) for 2019 and subsequent model year vehicles, except for anti-lock brake
system (ABS) control units or stability/traction control units, is field
reprogrammable and has primary control over any rationality fault diagnostic
or functional check for any input or output component required to be
monitored by sections (e)(15) and (f)(15).

For purposes of criteria (1) and (2) above, “primary control” over a monitor means
the control unit does any of the following: (a) determines if any enable conditions are
satisfied; (b) calculates all or part of the diagnostic decision statistic or metric by
which pass or fail decisions are made (e.d., the comparison of a component’s
measured or calculated level of performance to a fault threshold); or (c) makes or
processes pass or fail decisions (e.d., debounces diagnostic decision statistics or
commands MIL illumination or fault code storage). Further, Ffor purposes of
criterion (2)(a) above, all glow plugs in an engine shall be considered “one”
component in lieu of each glow plug being considered a separate component. _For
purposes of criteria (1) and (2) above, “input component” and “output component”
includes hybrid components required to be monitored in accordance with the
requirements under section (e)(15.2.1), (e)(15.2.2), (f)(15.2.1), or (f)(15.2.2).

“Diesel engines” refers to an engines using a compression ignition
thermodynamic cycle.

“Diesel vehicle” refers to a vehicle with a diesel engine.

“Driving cycle” is defined as a trip that consists of engine startdp and engine
shutoff and may includes the period of engine off time up to the next engine startup
may be considered part of the driving cycle. For monitors that run during engine-off
conditions, the period of engine off time following engine shutoff and up to the next
engine start shall be considered part of the driving cycle. For vehicles that employ
engine shutoff strategies (e.g., engine shutoff at idle), the manufacturer may request
Executive Officer approval to use an alternate definition for driving cycle (e.g., key
on and key off). Executive Officer approval of the alternate definition shall be based
on equivalence to engine startup and engine shutoff signaling the beginning and
ending of a single driving event for a conventional vehicle. For applications that are
used in both medium-duty and heavy-duty classes, the manufacturer may use the
driving cycle definition of title 13, CCR, section 1971.1 in lieu of this definition.
Engine restarts following an engine shut-off that has been neither commanded by
the vehicle operator nor by the engine control strategy but caused by an event such
as an engine stall may be considered a new driving cycle or a continuation of the
existing driving cycle.

“Emission standard,” as it applies to OBD compliance and the remedies provided
for in the Health and Safety Code for noncompliance, relates to the emission
characteristics of a motor vehicle and engine and means:
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(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.

“Emissions neutral default action” refers to any compensating control action or
default mode of operation that meets all the following conditions:

(1) it cannot measurably increase emissions during any reasonable in-use driving

condition,

(2) it does not cause any OBD Il monitoring system to complete monitoring less
frequently than required or cause its monitoring to be inaccurate,

(3) the compensating control action or default mode of operation remains
activated for the remainder of the driving cycle. If the emissions neutral
diagnostic and emissions neutral default action in the worst case take more
than 10 seconds (from engine start or the first effect of the monitored system
or component in the driving cycle) to detect the associated malfunction and
completely achieve the emissions-neutral state, it must remain activated
across driving cycles until: (a) the diagnostic that activated it has run and
determined that a malfunction is no longer present or (b) the fault has been
cleared with an external diagnostic tool,

(4) the OBD Il system monitors and illuminates the MIL for any fault that prevents
the compensating control action or default mode of operation from being
activated (e.g., communication failure between modules prevents the default
action from occurring) when the emissions neutral diagnostic that controls the
control action or default mode of operation has detected that a fault is
present, and

(5) if the default mode of operation prevents propulsion of the vehicle (e.d., no
start condition, stuck in park condition), it is not activated by a non-
transmission diagnostic for a component or system that is specifically named
in section (e)(15) or (f)(15).

“Emissions neutral diagnostic” refers to a monitoring strategy required pursuant
to section (e)(15) or (f)(15) that meets the following conditions: (1) the diagnostic
activates an emissions neutral default action (as defined in section (c)) when it
detects a malfunction that would otherwise increase emissions or negatively impact
OBD Il system performance, and (2) the diagnostic is located within a diagnostic or
emission critical electronic powertrain control unit or a control unit meeting the
automotive safety integrity level C or D specifications as defined in International
Organization for Standardization (ISO) 26262-5 (November 15, 2011). An example
of an emissions neutral diagnostic is a cruise control system with a default action
that disables cruise control when a system malfunction has been detected. Another
example of an emissions neutral diagnostic is a monitoring system that overrides
disablement of the engine start-stop system based on inputs from the steering angle
sensing system when a malfunction in the steering angle sensing system has been
detected.
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“Engine start” is defined as the point when the engine reaches a speed 150 rpm
below the normal, warmed-up idle speed (as determined in the drive position for
vehicles equipped with an automatic transmission). For hybrid vehicles or for
engines employing alternate engine start hardware or strategies (e.g., integrated
starter and generators, etc.), the manufacturer may request Executive Officer
approval to use an alternate definition for engine start (e.g., ignition key “on”).
Executive Officer approval of the alternate definition shall be based on equivalence
to an engine start for a conventional vehicle.

“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.

“Family Emission Limit (FEL)” refers to the exhaust emission levels to which an
engine family is certified under the averaging, banking, and trading program
incorporated by reference in title 13, CCR section 1956.8.

“Fault memory” means information pertaining to malfunctions stored in the
onboard computer, including fault codes, stored engine conditions, and MIL status.

“Federal Test Procedure (FTP) test” refers to an exhaust emission test
conducted according to the test procedures incorporated by reference in title 13,
CCR section 1961(d) that is used to determine compliance with the FTP standard to
which a vehicle is certified.

“FTP cycle”. For passenger vehicles, light-duty trucks, and medium-duty
vehicles certified on a chassis dynamometer, FTP cycle refers to the driving
schedule in Code of Federal Regulations (CFR) 40, Appendix 1, Part 86, section
(a) entitled, “EPA Urban Dynamometer Driving Schedule for Light-Duty Vehicles
and Light-Duty Trucks.” For medium-duty engines certified on an engine
dynamometer, FTP cycle refers to the engine dynamometer schedule in CFR 40,
Appendix 1, Part 86, section (f)(1), entitled, “EPA Engine Dynamometer
Schedule for Heavy-Duty Otto-Cycle Engines,” or section (f)(2), entitled, “EPA
Engine Dynamometer Schedule for Heavy-Duty Diesel Engines.”

“FTP standard” refers to the certification tailpipe exhaust emission full useful
life standards and test procedures applicable to the FTP cycle and to the class to
which the vehicle is certified.

“FTP full useful life standard” refers to the FTP standard applicable when the
vehicle reaches the end of its full useful life as defined in the certification
requirements and test procedures incorporated by reference in title 13, CCR
section 1961(d).

“50°F FTP” refers to the “50°F Emission Test Procedure” defined in the
“California 2015 and Subsequent Model Criteria Pollutant Exhaust Emission
Standards and Test Procedures and 2017 and Subsequent Model Greenhouse
Gas Exhaust Emission Standards and Test Procedures for Passenger Cars,
Light Duty Trucks, and Medium Duty Vehicles,” incorporated by reference in title
13, CCR section 1961.2.

“Field reprogrammable” means a control unit or device is capable of supporting a
manufacturer service procedure intended to be executed in a dealership or other
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vehicle service environment that results in the downloading of new software and/or
calibration data into the control unit or device.

“Fuel trim” refers to feedback adjustments to the base fuel schedule. Short-term
fuel trim refers to dynamic or instantaneous adjustments. Long-term fuel trim refers
to much more gradual adjustments to the fuel calibration schedule than short-term
trim adjustments.

“Fueled engine operation” is the state where any fuel is introduced into the
engine for the purpose of combustion.

“Functional check” for an output component or system means verification of
proper response of the component and system to a computer command.

“Gasoline engine” refers to an Otte-eyele-engine_using a spark ignition
thermodynamic cycle-eran-alternate-fueled-engine.

“Gasoline vehicle” refers to a vehicle with a gasoline engine.

“Highway Fuel Economy Driving Cycle” refers to the “Highway Driving Schedule”
defined in Part Il of the “California 2015 and Subsequent Model Criteria Pollutant
Exhaust Emission Standards and Test Procedures and 2017 and Subsequent
Model Greenhouse Gas Exhaust Emission Standards and Test Procedures for
Passenger Cars, Light Duty Trucks, and Medium Duty Vehicles,” incorporated by
reference in section 1961.2, title 13, CCR.

“Highway Fuel Economy Test (HWFET)" refers to test defined in 40 CFR 600
Subpart B or 40 CFR 81066.840 with the migration provisions of 8600.111-08
introduction.

“Hybrid vehicle” refers to a vehicle (including a plug-in hybrid electric vehicle) that
can draw propulsion energy from either or both of the following on-vehicle sources
of stored energy: 1) a consumable fuel and 2) an energy storage device such as a
battery, capacitor, or flywheel.

“Ignition cycle,” except as noted below for hybrid vehicles, means a trip that
begins with engine start, meets the engine start definition for at least two seconds
plus or minus one second, and ends with engine shutoff. For hybrid vehicles,
“ignition cycle” means a trip that begins when the propulsion system active definition
is met for at least two seconds plus or minus one second, and ends when the
propulsion system active definition is no longer met.

“Keep-alive memory (KAM),” for the purposes of this regulation, is defined as a
type of memory that retains its contents as long as power is provided to the on-
board control unit. KAM is not erased upon shutting off the engine but may be
erased if power to the on-board control unit is interrupted (e.g., vehicle battery
disconnected, fuse to control unit removed). In some cases, portions of KAM may
be erased with a scan tool command to reset KAM.

“Key on, engine off position” refers to a vehicle with the ignition key in the engine
run position (not engine crank or accessory position) but not in the state of
propulsion system active and not with the engine retrunning.

“Light-duty truck” is defined in title 13, CCR section 1900 (b).

“Low Emission Vehicle | application” refers to a vehicle or engine certified in
California to the exhaust emission standards defined in title 13, CCR sections
1956.8(g), 1960.1(g)(1), and 1960.1(h)(1) for any of the following vehicle emission
categories: Transitional Low Emission Vehicle (TLEV), Low Emission Vehicle (LEV),
Ultra Low Emission Vehicle (ULEV), or Super Ultra Low Emission Vehicle (SULEV).
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Additionally, vehicles certified to Federal emission standards (bins) in California but
categorized in a Low Emission Vehicle | vehicle emission category for purposes of
calculating non-methane organic gas (NMOG) fleet average in accordance with the
certification requirements and test procedures incorporated by reference in title 13,
CCR section 1961 (d) are subject to all monitoring requirements applicable to Low
Emission Vehicle | applications but shall use the Federal tailpipe emission standard
(i.e., the Federal bin) for purposes of determining the malfunction thresholds in
sections (e) and (f).
“MDV SULEV vehicles” refer only to medium-duty Low Emission Vehicle |
applications certified to the SULEV vehicle emission category.
“TLEV vehicles” refer only to Low Emission Vehicle | applications certified to
the TLEV vehicle emission category.
“LEV vehicles” refer only to Low Emission Vehicle | applications certified to
the LEV vehicle emission category.
“ULEV vehicles” refer only to Low Emission Vehicle | applications certified to
the ULEV vehicle emission category.

“Low Emission Vehicle Il application” refers to a vehicle or engine certified in
California to the exhaust emission standards defined in title 13, CCR section 1961,
or optionally certified to the exhaust emission standards defined in title 13, CCR
section 1956.8, for any of the following emission categories: LEV, ULEV, or SULEV.
Additionally, except as provided for in sections (e)(17.1.3) and (f)(17.1.2), vehicles
certified to Federal emission standards (bins) in California but categorized in a Low
Emission Vehicle Il vehicle emission category for purposes of calculating NMOG
fleet average in accordance with the certification requirements and test procedures
incorporated by reference in title 13, CCR section 1961 (d) are subject to all
monitoring requirements applicable to Low Emission Vehicle Il applications but shall
use the Federal tailpipe emission standard (i.e., the Federal bin) for purposes of
determining the malfunction thresholds in sections (e) and (f).

“PC/LDT SULEV II vehicles” refer only to passenger car and light-duty truck

Low Emission Vehicle Il applications certified to the SULEV vehicle emission

category.

“MDV SULEV Il vehicles” refer only to medium-duty Low Emission Vehicle II
applications certified to the SULEV vehicle emission category.

“LEV Il vehicles” refer only to Low Emission Vehicle Il applications certified to
the LEV vehicle emission category.

“ULEV Il vehicles” refer only to Low Emission Vehicle Il applications certified
to the ULEV vehicle emission category.

“Low Emission Vehicle 11l application” refers to a vehicle or engine certified in
California to the exhaust emission standards defined in title 13, CCR section 1961.2,

Additionally, vehicles certified to Federal emission standards (bins) in California but
categorized in a Low Emission Vehicle Il vehicle emission category for purposes of
calculating NMOG+NOXx fleet average in accordance with the certification
requirements and test procedures incorporated by reference in title 13, CCR section
1961.2 (d) are subject to all monitoring requirements applicable to Low Emission
Vehicle Il applications but shall use the Federal tailpipe emission standard (i.e., the
Federal bin) for purposes of determining the malfunction thresholds in sections (e)

and (f).




“LEV160 vehicles” refer only to Low Emission Vehicle Ill applications certified
to the LEV160 vehicle emission category.

“ULEV125 vehicles” refer only to Low Emission Vehicle 11l applications
certified to the ULEV125 vehicle emission category.

“ULEV70 vehicles” refer only to Low Emission Vehicle Il applications certified
to the ULEV70 vehicle emission category.

“ULEV50 vehicles” refer only to Low Emission Vehicle Il applications certified
to the ULEV50 vehicle emission category.

“SULEV30 vehicles” refer only to Low Emission Vehicle lll applications
certified to the SULEV30 vehicle emission category.

“SULEV20 vehicles” refer only to Low Emission Vehicle lll applications
certified to the SULEV20 vehicle emission category.

“Malfunction” means any deterioration or failure of a component or system that
causes the performance to be outside of the applicable limits in sections (e) and (f).

“Medium-duty vehicle” or “MDV” is defined in title 13, CCR section 1900 (b).

“Medium-duty passenger vehicle” or “MDPV” is defined in Title 40, Section

86.1803-01, Code of Federal Regulations.

“Mild hybrid electric vehicle” means a hybrid vehicle that has start/stop capability
and regenerative braking capability, where the recaptured braking energy over the
FTP is at least 15 percent but less than 75 percent of the total braking energy,
where the percent of recaptured braking energy is measured and calculated
according to 40 CFR 8600.116(d).

“Misfire” means lack of combustion in the cylinder due to absence of spark, poor
fuel metering, poor compression, or any other cause. This does not include lack of
combustion events in non-active cylinders due to default fuel shut-off or cylinder
deactivation strategies.

“Non-volatile random access memory (NVRAM),” for the purposes of this
regulation, is defined as a type of memory that retains its contents even when power
to the on-board control unit is interrupted (e.g., vehicle battery disconnected, fuse to
control unit removed). NVRAM is typically made non-volatile either by use of a
back-up battery within the control unit or through the use of an electrically erasable
and programmable read-only memory (EEPROM) chip.

“Not-To-Exceed (NTE) control area” refers to the bounded region of the engine’s
torque and speed map, as defined in 40 CFR 86.1370-2007, where emissions must
not exceed a specific emission cap for a given pollutant under the NTE requirement.

“Manufacturer-specific NOx NTE carve-out area” refers to regions within the

NTE control area for NOx where the manufacturer has limited NTE testing as

allowed by 40 CFR 86.1370-2007(b)(7).

“Manufacturer-specific PM NTE carve-out area” refers to regions within the

NTE control area for PM where the manufacturer has limited NTE testing as

allowed by 40 CFR 86.1370-2007(b)(7).

“NTE deficiency” refers to regions or conditions within the NTE control area
for NOx or PM where the manufacturer has received a deficiency as allowed by

40 CFR 86.007-11(a)(4)(iv).

“Normal production” is the time after the start of production when the
manufacturer has produced two percent of the projected volume for the test group

or calibration, whichever is being-evaluated-in-accordance-withspecified in sections
()and (k).
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“Passenger car” is defined in title 13, CCR section 1900 (b).

“Pending fault code” is defined as the diagnostic trouble code stored upon the
initial detection of a malfunction (e.g., typically on a single driving cycle) prior to
illumination of the MIL in accordance with the requirements of sections (e), (f), and

(9)(4.4).
“Percentage-of-misfirePercentage of misfire” as used in (e)(3.2) and (f)(3.2)

means the percentage of misfires out of the total number of firirg-intended
combustion events for the specified interval.
“Permanent fault code” is defined as a confirmed fault code that is eurrently

commanding-the-MiLen-and-is-stored in NVRAM as specified in sections (d)(2) and
(9)(4.4).
“Plug in hybrld electrlc vehlcle” Fe#eps—te—a—hybndAfemele—tha{—has—the—eapab#ﬁy—te

. A y ' en means an
“off-vehicle charqe capable” hvbrld electric vehicle as deflned in the “California

Exhaust Emission Standards and Test Procedures for 2018 and Subsequent Model
Zero-Emission Vehicles and Hybrid Electric Vehicles, in the Passenger Car, Light-
Duty Truck and Medium-Duty Vehicle Classes,” incorporated by reference in title 13,
CCR section 1962.2.

“Power Take-Off (PTO) unit” refers to an engine driven output provision for the
purposes of powering auxiliary equipment (e.g., a dump-truck bed, aerial bucket, or
tow-truck winch).

“Propulsion system active” is the state where the powertrain (e.g., engine,
electric machine) is enabled by the driver (e.g., after ignition on for conventional
vehicles, after power button pushed for some hybrid vehicles, or after remote start
activation) such that the vehicle is ready to be used (e.g., vehicle is ready to be
driven, ready to be shifted from “park” to “drive”, heating, ventilation, and air
conditioning (HVAC) turned on to condition cabin prior to driving). For purposes of
this definition, “the state where the powertrain is enabled” does not include
activations that are not driver-initiated (e.g., conditions where portions of the vehicle
system wake up to perform OBD Il monitoring or off-board charging). This state
also does not include remote start activations that do not cause the engine to start
(e.q., in a remote activation to condition the cabin, the engine will not start until there
is further action by the driver to enable the vehicle for operation regardless of cabin
conditioning demand or length of cabin conditioning operation).

“Rationality fault diagnostic” for an input component means verification of the
accuracy of the input signal while in the range of normal operation and when
compared to all other available information.

“Redline engine speed” shall be defined by the manufacturer as either the
recommended maximum engine speed as normally displayed on instrument panel
tachometers or the engine speed at which fuel shutoff occurs.

“Response rate” for exhaust gas sensors refers to the delay from when the
sensor is exposed to a different make-up of exhaust gas constituents until it outputs
a signal reflecting the different make-up of exhaust gas constituents. For example,
for oxygen sensors, response rate is the delay from when the oxygen sensor is
exposed to a change in exhaust gas from richer/leaner than stoichiometric to
leaner/richer than stoichiometric to the time when the oxygen sensor indicates the
lean/rich condition. This includes delays in the sensor to initially react to a change in
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exhaust gas composition (i.e., delayed response) as well as slower transitions from
a rich-to-lean (or lean-to-rich) sensor output (i.e., slow response). Similarly, for
wide-range air-fuel (A/F) sensors, response rate is the delay from when the sensor
is exposed to a different A/F ratio to the time it indicates the different A/F ratio. For
NOx and PM sensors, response rate is the delay from when the sensor is exposed
to a different NOx or PM exhaust gas level until it indicates the different NOx or PM
exhaust gas level.

“Safety-only component or system” refers to a component or system that is
designed and intended to be used by the vehicle solely to prevent or mitigate
personal injury to the vehicle occupant(s), pedestrians, and/or service technicians.
Examples include traction control systems, anti-lock braking systems, hybrid high
voltage containment systems, and lane departure control systems.

“*SCO03 emission standards” refers to the certification tailpipe exhaust emission
standards for the air conditioning (A/C) test of the Supplemental Federal Test
Procedure Off-Cycle Emission Standards specified in title 13, CCR section 1961(a)
applicable to the class to which the vehicle is certified.

“Secondary air” refers to air introduced into the exhaust system by means of a
pump or aspirator valve or other means that is intended to aid in the oxidation of HC
and CO contained in the exhaust gas stream.

“Similar conditions” as used in sections (e)(3), (e)(6), (f)(3), and (f)(4) means
engine conditions having an engine speed within 375 rpm, load conditions within 20
percent, and the same warm-up status (i.e., cold or hot) as the engine conditions
stored pursuant to (e)(3.4.45), (e)(6.4.5), (f)(3.4.2)(C), and (f)(4.4.2)(E). The
Executive Officer may approve other definitions of similar conditions based on
comparable timeliness and reliability in detecting similar engine operation.

“Small volume manufacturer” is defined in title 13, CCR section 1900(b).
However, for a manufacturer that transitions from a small volume manufacturer to a
non-small volume manufacturer, the manufacturer is still considered a small volume
manufacturer for the first three model years that it no longer meets the definition in
title 13, CCR section 1900(b).

“Smart device” refers to an electronic powertrain component or system that uses
a microprocessor or microcontroller and does not meet the criteria to be classified
as a “diagnostic or emission critical electronic powertrain control unit.” Devices that
control transmissions or battery packs are excluded from this definition. Any
component or system externally connected to the smart device shall not be
considered part of the smart device unless:

(1) It is a subcomponent integral to the function of the smart device;

(2) It is permanently attached to the smart device with wires or one-time

connectors; and

(3) The smart device and subcomponent are designed, manufactured, installed,

and serviced (per manufacturer published procedures) as a single
component.

“Strong hybrid electric vehicle” means a hybrid vehicle that has start/stop
capability and regenerative braking capability, where the recaptured braking energy
over the FTP is at least 75 percent of the total braking energy, where the percent of
recaptured braking enerqy is measured and calculated according to 40 CFR

§600.116(d).
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“Supplemental Emission Test (SET) cycle” refers to the driving schedule defined
as the “supplemental steady state emission test” in 40 CFR 86.1360-2007, as
amended July 13, 2005.

“Supplemental Federal Test Procedure (SFTP) Composite Emission Standard”
refers to the "SFTP NMOG+NOx and CO Composite Exhaust Emission Standards”
defined in the “California 2015 and Subsequent Model Criteria Pollutant Exhaust
Emission Standards and Test Procedures and 2017 and Subsequent Model
Greenhouse Gas Exhaust Emission Standards and Test Procedures for Passenger
Cars, Light Duty Trucks, and Medium Duty Vehicles,” incorporated by reference in
title 13, CCR section 1961.2.

“SET standard” refers to the certification exhaust emission standards and test
procedures applicable to the SET cycle incorporated by reference in title 13, CCR
sections 1956.8(b) and (d) to which the engine is certified.

“Unrfred cycle” refers to the “Unrfred Cvcle Drlvrnq Schedule” is-defined m%peeel

meerperated—by—ref-erenee Part Il of the “Callfornla 2015 and Subsequent Model

Criteria Pollutant Exhaust Emission Standards and Test Procedures and 2017 and
Subsequent Model Greenhouse Gas Exhaust Emission Standards and Test
Procedures for Passenger Cars, Light Duty Trucks, and Medium Duty Vehicles,”
incorporated by reference in title 13, CCR section 1961.2.

“US06 cycle” refers to the driving schedule in 40 CFR 86, Appendix 1, section
(9), as amended July 13, 2005, entitled, “EPA US06 Driving Schedule for Light-Duty
Vehicles and Light-Duty Trucks.”

“Warm-up cycle” means a driving cycle with sufficient vehicle operation such that
the coolant temperature has risen by at least 40 degrees Fahrenheit or 22.2
degrees Celsius from engine starting and reaches a minimum temperature of at
least 160 degrees Fahrenheit or 71.1 degrees Celsius (140 degrees Fahrenheit or
60 degrees Celsius for applications with diesel engines). Alternatively,
manufacturers may define warm-up cycle as a driving cycle with vehicle operation in
which the criteria specified in sections (d)(2.5.2)(B)(ii))a., b., and c. are met.

(d) General Requirements.

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.
1) The OBD Il System.

(1.1) If a malfunction is present as specified in sections (e) and (f), the OBD II
system shall detect the malfunction, store a pending or confirmed fault code
in the onboard computer’'s memory, and illuminate the MIL as required.

(1.2) The OBD Il system shall be equipped with a standardized data link connector
to provide access to the stored fault codes as specified in section (g).

(1.3) The OBD Il system shall be designed to operate, without any required
scheduled maintenance, for the actual life of the vehicle in which it is installed
and may not be programmed or otherwise designed to deactivate based on
age and/or mileage of the vehicle during the actual life of the vehicle. This
section is not intended to alter existing law and enforcement practice
regarding a manufacturer’s liability for a vehicle beyond its useful life, except
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where a vehicle has been programmed or otherwise designed so that an
OBD Il system deactivates based on age and/or mileage of the vehicle.

(1.4) Computer-coded engine operating parameters may not be changeable
without the use of specialized tools and procedures (e.g. soldered or potted
computer components or sealed (or soldered) computer enclosures). Subject
to Executive Officer approval, manufacturers may exempt from this
requirement those product lines that are unlikely to require protection.
Criteria to be evaluated in making an exemption include current availability of
performance chips, high performance capability of the vehicle, and sales
volume.

@) MIL and Fault Code Requirements.

(2.1) MIL Specifications.

(2.1.1) The MIL shall be located on the driver's side instrument panel and be of
sufficient illumination and location to be readily visible under all lighting
conditions and shall be amber in color when illuminated. The MIL, when
illuminated, shall display the phrase “Check Engine” or “Service Engine
Soon”. The word “Powertrain” may be substituted for “Engine” in the
previous phrases. Alternatively, the International Standards Organization
(ISO) engine symbol may be substituted for the word “Engine” or for the
entire phrase.

(2.1.2) The MIL shall illuminate in the key on, engine off position before engine
cranking to indicate that the MIL is functional. For all 2019 and
subsequent model year vehicles containing a non-analog MIL (e.q., liquid-
crystal display), any delay in MIL illumination prior to the functional check
may not exceed 5 seconds. For all 2005 and subsequent model year
vehicles, the MIL shall continuously illuminate during this functional check
for a minimum of 15-20 seconds. During this functional check of the MIL,
the data stream value for MIL status shall indicate commanded off (see
section (g)(4.2)) unless the MIL has also been commanded on for a
detected malfunction. This functional check of the MIL is not required
during vehicle operation in the key on, engine off position subsequent to
the initial engine cranking of each driving cycle (e.g., due to an engine
stall or other non-commanded engine shutoff).

(2.1.3) At the manufacturer's option, the MIL may be used to indicate readiness
status in a standardized format (see section (g)(4.1.3)) in the key on,
engine off position.

(2.1.4) A manufacturer may request Executive Officer approval to also use the
MIL to indicate which, if any, fault codes are currently stored (e.g., to
“blink” the stored codes). The Executive Officer shall approve the request
upon determining that the manufacturer has demonstrated that the
method used to indicate the fault codes will not be activated during a
California Inspection and Maintenance test or during routine driver
operation.

(2.1.5) The MIL may not be used for any purpose other than specified in this
regulation.

(2.2) MIL lllumination and Fault Code Storage Protocol.

(2.2.1) Upon detection of a malfunction, the OBD Il system shall store a pending
fault code within ten seconds indicating the likely area of the malfunction.
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(2.2.2) After storage of a pending fault code, if the identified malfunction is again
detected before the end of the next driving cycle in which monitoring
occurs, the MIL shall illuminate continuously and a confirmed fault code
shall be stored within 10 seconds. Additionally, the pending fault code
shall continue to be stored in accordance with section (g)(4.4.5). Ifa
malfunction is not detected before the end of the next driving cycle in
which monitoring occurs (i.e., there is no indication of the malfunction at
any time during the driving cycle), the corresponding pending fault code
set according to section (d)(2.2.1) shall be erased at the end of the driving
cycle.

(2.2.3) Except as provided for in section (d)(2.6), Fthe OBD Il system shall
illuminate the MIL and store a pending fault code and confirmed fault code
within 10 seconds to inform the vehicle operator whenever the powertrain
enters a default or “limp home” mode of operation that can affect
emissions or the performance of the OBD Il system or in the event of a
malfunction of any on-board computer(s) or smart device itself that can
affect the performance of the OBD Il system.

(A) If the default or “limp home” mode of operation is recoverable (i.e., the
diagnostic or control strategy that caused the default or “limp home” mode
of operation can run on the next driving cycle and confirm the presence of
the condition that caused the default or “limp home” operation), the OBD Il
system may, in lieu of illuminating the MIL and storing a confirmed fault
code within 10 seconds on the first driving cycle where the default or “limp
home” mode of operation is entered, delay illumination of the MIL and
storage of a confirmed fault code until the condition causing the default or
“limp home” mode of operation is again detected before the end of the
next driving cycle-, in which case the OBD Il system shall illuminate the
MIL and store a confirmed fault code within 10 seconds of detection.

(B) MIL illumination and fault code storage is not required for engine
overtemperature default strategies that are only initiated after the
temperature gauge indicates a temperature in the red zone, or after an
overtemperature “hot” light is illuminated, or due to the verified occurrence
of severe operating conditions (e.g., extended trailer towing up a grade).

(2.2.4) For all 2010 and subsequent model year vehicles, the OBD Il system shall
default to a MIL on state if the instrument panel receives and/or processes
instructions or commands from other diagnostic or emission critical
electronic powertrain control units to illuminate the MIL and a malfunction
occurs (e.g., communication is lost) such that the instrument panel is no
longer able to properly receive the MIL illumination requests. Storage of a
fault code is not required for this malfunction.

(2.2.5) For 50 percent of all 2010, 75 percent of all 2011, and 100 percent of all
2012 and subsequent model year vehicles (including 2012 model year
medium-duty vehicles with 2011 model year engines certified on an
engine dynamometer), before the end of an ignition cycle, the OBD II
system shall store confirmed fault codes that are currently causing the
MIL to be illuminated in NVRAM as permanent fault codes (as defined in
section (g)(4.4.6)).
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(2.2.6) A manufacturer may request Executive Officer approval to employ
alternate statistical MIL illumination and fault code storage protocols to
those specified in these requirements. The Executive Officer shall grant
approval upon determining that the manufacturer has provided data
and/or engineering evaluation that demonstrate that the alternative
protocols can evaluate system performance and detect malfunctions in a
manner that is equally effective and timely. Except as otherwise provided
in section (e) for evaporative system malfunctions, strategies requiring on
average more than six driving cycles for MIL illumination may not be
accepted.

(2.2.7) A manufacturer shall store and erase “freeze frame” conditions (as
defined in section (g)(4.3)) present at the time a malfunction is detected.
A manufacturer shall store and erase freeze frame conditions in
conjunction with storage and erasure of either pending or confirmed fault
codes as required elsewhere in section (d)(2.2). If freeze frame
conditions are currently stored for a fault code, the freeze frame
conditions may not be replaced with freeze frame conditions for another
fault code except as allowed for gasoline and diesel misfire and fuel
system monitors under sections (e)(3.4.5), (e)(6.4.4), (f)(3.4.2)(B), and
(N(4.4.2)(D).

(2.3) Extinguishing the MIL.
Except as otherwise provided in sections (e)(3.4.56), (e)(4.4.2), (e)(6.4.6),
(N(2.4.2), (f)(3.4.2)(D), and (f)(4.4.2)(F) (for gasoline misfire, gasoline
evaporative system, and-gasoline fuel system, diesel empty reductant tank,
diesel misfire, and diesel fuel system malfunctions, respectively), once the
MIL has been illuminated;

(2.3.1) For 2004 through 2018 model year vehicles, #the MIL may-shall be
extinguished after at least three subsequent sequential driving cycles
during which the monitoring system responsible for illuminating the MIL
functions and the previously detected malfunction is no longer present
provided no other malfunction has been detected that would
independently illuminate the MIL according to the requirements outlined
above.

(2.3.2) For 2019 and subsequent model year vehicles, the MIL shall be
extinguished after three subsequent sequential driving cycles during which
the monitoring system responsible for illuminating the MIL functions and
the previously detected malfunction is no longer present provided no other
malfunction has been detected that would independently illuminate the
MIL according to the requirements outlined above.

(2.4) Erasing a confirmed fault code.
For 2004 through 2018 model year vehicles, Fthe OBD Il system may erase a
confirmed fault code if the identified malfunction has not been again detected
in at least 40 engire-warm-up cycles, and the MIL is presently not illuminated
for that malfunction._For 2019 and subsequent model year vehicles, the
OBD Il system shall erase a confirmed fault code: (1) no sooner than the end
of the driving cycle in which the identified malfunction has not been again
detected in at least 40 consecutive warm-up cycles and the MIL is presently
not illuminated for that malfunction, and (2) no later than the end of the
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(2.5)

driving cycle in which no malfunction has been detected in 41 consecutive

warm-up cycles and the MIL is presently not iluminated for any malfunction.

Erasing a permanent fault code. The OBD system shall erase a permanent
fault code under the following conditions:

(2.5.1) If the OBD Il system is commanding the MIL on, the OBD Il system shall

erase a permanent fault code only if the OBD Il system itself determines
that the malfunction that caused the permanent fault code to be stored is
no longer present and is not commanding the MIL on, pursuant to the
requirements of section (d)(2.3) (which for purposes of this section shall
apply to all monitors). Erasure of the permanent fault code shall occur in
conjunction with extinguishing the MIL or no later than the start of the first
driving cycle that begins with the MIL commanded off.

(2.5.2) If all fault information in the on-board computer other than the permanent

fault code has been cleared (i.e., through the use of a scan tool or battery
disconnect) and the OBD Il system is not commanding the MIL on:

(A) Except as provided for in sections (d)(2.5.2)(C) through (EF), if the

monitor of the malfunction that caused the permanent fault code to be
stored is subject to the minimum ratio requirements of section (d)(3.2)
(e.g., catalyst monitor, comprehensive component input component
rationality menitersfault diagnostics), the OBD Il system shall erase the
permanent fault code at the end of a driving cycle if the monitor has run
and made one or more determinations during a driving cycle that the
malfunction of the component or the system is not present and has not
made any determinations within the same driving cycle that the
malfunction is present.

(B) Except as provided for in sections (d)(2.5.2)(D)-and«E) through (F), if the

monitor of the malfunction that caused the permanent fault code to be

stored is not subject to the minimum ratio requirements of section (d)(3.2)

(e.g., gasoline misfire monitor, fuel system monitor, comprehensive

component circuit continuity monitors), the OBD Il system shall erase the

permanent fault code at the end of a driving cycle if:

(i) The monitor has run and made one or more determinations during a
driving cycle that the malfunction of the component or the system is
not present and has not made any determinations within the same
driving cycle that the malfunction is present;

(i) The monitor has not made any determinations that the malfunction is
present subsequent to the most recent driving cycle in which the
criteria of section (d)(2.5.2)(B)(i) are met; and

(i) The following criteria are satisfied on any single driving cycle (which
may be a different driving cycle than that in which the criteria of section
(d)(2.5.2)(B)(i) are satisfied):

a. Except as provided in section (d)(2.5.2)(B)(iii))f. below, cumulative
time since engine start is greater than or equal to 600 seconds;

b. Except as provided in section (d)(2.5.2)(B)(ii))e. below, cumulative
vehicle operation at or above 25 miles per hour occurs for greater
than or equal to 300 seconds (medium-duty vehicles with diesel
engines certified on an engine dynamometer may use cumulative
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operation at or above 1150 rpm in lieu of at or above 25 miles per
hour for purposes of this criteria);

c. Continuous vehicle operation at idle (i.e., accelerator pedal released
by driver and either vehicle speed less than or equal to one mile
per hour or engine speed less than or equal to 200 rpm above
normal warmed-up idle (as determined in the drive position for
vehicles equipped with an automatic transmission)) for greater than
or equal to 30 seconds; and

d. For 2013 and subsequent model year engines, the monitor has not
made any determination that the malfunction is present.

e. For 2004 through 2012 model year medium-duty vehicles with diesel
engines certified on an engine dynamometer, manufacturers may
use diesel engine operation at or above 15 percent calculated load
in lieu of 1150 rpm for the criterion in section (d)(2.5.2)(B)(iii)b.
above.

f. For hybrid vehicles, manufacturers shall use “cumulative propulsion
system active time” in lieu of “cumulative time since engine start”
for the criterion in section (d)(2.5.2)(B)(ii)a.

(iv) Monitors required to use “similar conditions” as defined in section (c)
to store and erase pending and confirmed fault codes may not require
that the similar conditions be met prior to erasure of the permanent
fault code.

(C) For monitors subject to section (d)(2.5.2)(A), the manufacturer may
choose to erase the permanent fault code using the criteria under section
(d)(2.5.2)(B) in lieu of the criteria under section (d)(2.5.2)(A).

(D) For 2009 and 2010 model year vehicles meeting the permanent fault
code requirements of section (d)(2.2.5), manufacturers may request
Executive Officer approval to use alternate criteria to erase the permanent
fault code. The Executive Officer shall approve alternate criteria that:

(i) Will not likely require driving conditions that are longer and more
difficult to meet than those required under section (d)(2.5.2)(B), and

(i) Do not require access to enhanced scan tools (i.e., tools that are not
generic SAE J1978 scan tools) to determine conditions necessary to
erase the permanent fault code.

(E) If alternate criteria to erase the permanent fault code are approved by the
Executive Officer under section (d)(2.5.2)(D), a manufacturer may
continue to use the approved alternate criteria for 2011 model year
vehicles previously certified in the 2009 or 2010 model year to the
alternate criteria and carried over to the 2011 model year.

(F) For 2019 and subsequent model year vehicles, for the engine cooling
system monitors required to detect faults specified under sections
(e)(10.2.1)(A) and (B), (e)(10.2.2)(B), (f)(11.2.1)(A) and (B), and
(H(11.2.2)(B) (e.q., thermostat monitor and ECT sensor time to closed-
loop monitor), the manufacturer shall erase the permanent fault code
using the criteria under section (d)(2.5.2)(A) in lieu of the criteria under
section (d)(2.5.2)(B).

(2.5.3) If more than one permanent fault code are currently stored, the OBD I
system shall erase a specific permanent fault code immediately after the
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monitor for the specific permanent fault code meets the criteria above in

section (d)(2.5.1) or (d)(2.5.2). The OBD Il system may not require that

the criteria under section (d)(2.5.1) or (d)(2.5.2) be met for all the stored

permanent fault codes before erasing a specific permanent fault code.
(2.6) Exceptions to MIL and Fault Code Requirements.

(2.6.1) If the vehicle enters a default mode of operation that can affect emissions
or the performance of the OBD Il system, a manufacturer may request
Executive Officer approval to be exempt from illuminating the MIL and
storing a fault code. The Executive Officer shall approve the request upon
determining that the manufacturer has submitted data and/or engineering
evaluation that verify either of the following:

(A) The default strategy (1) causes an overt indication (e.qg., vehicle operation
limited to idle only) such that the driver is certain to respond and have the
problem corrected, (2) is not caused by a component required to be
monitored by the OBD Il system under sections (e) through (f), and (3) is
not invoked to protect a component required to be monitored by the
OBD Il system under sections (e) through (f); or

(B) The default strategy is an AECD that is properly activated due to the
occurrence of conditions that have been approved by the Executive
Officer.

(2.6.2) The manufacturer is exempt from illuminating the MIL under section
(d)(2.2) for a fault detected by an emissions neutral diagnostic.

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).

(3.1) For all 2004 and subsequent model year vehicles:

(3.1.1) As specifically provided for in sections (e) and (f), manufacturers shall
define monitoring conditions, subject to Executive Officer approval, for
detecting malfunctions identified in sections (e) and (f). The Executive
Officer shall approve manufacturer defined monitoring conditions that are
determined (based on manufacturer submitted data and/or other
engineering documentation) to be: technically necessary to ensure robust
detection of malfunctions (e.g., avoid false passes and false indications of
malfunctions), designed to ensure monitoring will occur under conditions
which may reasonably be expected to be encountered in normal urban
vehicle operation and use, and designed to ensure monitoring will occur
during the FTP cycle or Unified cycle.

(3.1.2) Monitoring shall occur at least once per driving cycle in which the
monitoring conditions are met.

(3.1.3) Manufacturers may request Executive Officer approval to define
monitoring conditions that are not encountered during the FTP cycle or
Unified cycle as required in section (d)(3.1.1). In evaluating the
manufacturer's request, the Executive Officer shall consider the degree to
which the requirement to run during the FTP or Unified cycle restricts in-
use monitoring, the technical necessity for defining monitoring conditions
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that are not encountered during the FTP or Unified cycle, data and/or an

engineering evaluation submitted by the manufacturer which demonstrate

that the component/system does not normally function, or monitoring is
otherwise not feasible, during the FTP or Unified cycle, and, where
applicable in section (d)(3.2), the ability of the manufacturer to
demonstrate the monitoring conditions will satisfy the minimum acceptable
in-use monitor performance ratio requirement as defined in section

(d)(3.2) (e.g., data which show in-use driving meets the minimum

requirements).

(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)
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
(e)(4.2.2)(C) (i.e., 0.020 inch leak detection); and

(ii) 0.520 for monitors designed to detect malfunctions identified in
sections (e)(4.2.2)(A), anrd-(B), and (D) (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 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
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vehicles first certified in the 2007 model year;

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

(i) 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 20169 model year for plug-in hybrid electric vehicles, 0.100
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 operation;

(vi) for 2016 through 2018 model year medium-duty vehicles certified to
an engine dynamometer tailpipe emission standard_and 2019 through
2021 model year passenger cars, light-duty trucks, and medium-duty
vehicles certified to a chassis dynamometer tailpipe emission
standard, 0.100 for diesel PM filter filtering performance monitors
(section (f)(9.2.1)) and missing substrate monitors (section (f)(9.2.5))
not using the denominator criteria in section(d)(4.3.2)(G)-;

(vii) through the 2027 model year, 0.100 for positive crankcase ventilation
(PCV) system monitors specified in section (€)(9.2.3)(A) and
crankcase ventilation (CV) system monitor specified in section
(f)(10.2.3).

(3.2.2) In addition to meeting the requirements of section (d)(3.2.1),
manufacturers shall implement software algorithms in the OBD Il system
to individually track and report in-use performance of the following
monitors in the standardized format specified in section (d)(5):

a. Catalyst (section (e)(1.3) or, where applicable, (f)(1.3));

b. Oxygen/exhaust gas sensor (section (e)(7.3.1)(A) or, where
applicable, (f)(5.3.1)(A));

c. Evaporative system (section (e)(4.3.2));

d. EGR system (section (e)(8.3.1)) and VVT system (section (e)(13.3)
or, where applicable, (f)(6.3.1)(A), (f)(6.3.2), (f)(6.3.4), and,
((13.3));

e. Secondary air system (section (e)(5.3.2)(B));

f. PM filter (section (f)(9.3));

g. NOx adsorber (section (f)(8.3.1)); and

h. NOx catalyst (section (f)(2.3.1));

h-i._Secondary oxygen sensor (section (e)(7.3.2)(A));

k]._Boost pressure control system (sections (f)(7.3.2) and (f)(7.3.3));

and

FK. Fuel system (section (e)(6.3.2) or (f)(4.3.3)).

The OBD Il system is not required to track ard-or report in-use

performance for monitors other than those specifically identified above.

(3.2.3) Manufacturers may not use the calculated ratio (or any element thereof) or
any other indication of monitor frequency as a monitoring condition for any
monitor (e.g., using a low ratio to enable more frequent monitoring
through diagnostic executive priority or modification of other monitoring
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conditions, or using a high ratio to enable less frequent monitoring).
4) In-Use Monitor Performance Ratio Definition.

(4.1) For monitors required to meet the minimum in-use monitor performance ratio
in section (d)(3.2.1), the ratio shall be calculated in accordance with the
following specifications for the numerator, denominator, and ratio.

(4.2) Numerator Specifications

(4.2.1) Definition: The numerator is defined as a measure of the number of times
a vehicle has been operated such that all monitoring conditions necessary
for a specific monitor to detect a malfunction have been encountered.
(4.2.2) Specifications for incrementing:

(A) Except as provided for in sections (d)(4.2.2)(E) and (F), the numerator,
when incremented, shall be incremented by an integer of one. The
numerator may not be incremented more than once per driving cycle.

(B) The numerator for a specific monitor shall be incremented within ten
seconds if and only if the following criteria are satisfied on a single driving
cycle:

(i) Every monitoring condition necessary for the monitor of the specific
component to detect a malfunction and store a pending fault code has
been satisfied, including enable criteria, presence or absence of
related fault codes, sufficient length of monitoring time, and diagnostic
executive priority assignments (e.g., diagnostic “A” must execute prior
to diagnostic “B”, etc.). For the purpose of incrementing the
numerator, satisfying all the monitoring conditions necessary for a
monitor to determine the component is passing may not, by itself, be
sufficient to meet this criteria;

(i) For monitors that require multiple stages or events in a single driving
cycle to detect a malfunction, every monitoring condition necessary for
all events to have completed must be satisfied;

(iif) For monitors that require intrusive operation of components to detect a
malfunction, a manufacturer shall request Executive Officer approval
of the strategy used to determine that, had a malfunction been
present, the monitor would have detected the malfunction. Executive
Officer approval of the request shall be based on the equivalence of
the strategy to actual intrusive operation and the ability of the strategy
to accurately determine if every monitoring condition necessary for the
intrusive event to occur was satisfied.

(iv) In addition to the requirements of section (d)(4.2.2)(B)(i) through (iii)
above, the secondary air system monitor numerator(s) shall be
incremented if and only if the criteria in section (B) above have been
satisfied during normal operation of the secondary air system for
vehicles that require monitoring during normal operation (sections
(e)(5.2.2) through (5.2.4)). Monitoring during intrusive operation of the
secondary air system later in the same driving cycle solely for the
purpose of monitoring may not, by itself, be sufficient to meet this
criteria.

(C) For monitors that can generate results in a “gray zone” or “non-detection
zone” (i.e., results that indicate neither a passing system nor a
malfunctioning system) or in a “non-decision zone” (e.g., monitors that
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increment and decrement counters until a pass or fail threshold is

reached), the manufacturer shall submit a plan for appropriate

incrementing of the numerator to the Executive Officer for review and
approval. In general, the Executive Officer shall not approve plans that
allow the numerator to be incremented when the monitor indicates a result
in the “non-detection zone” or prior to the monitor reaching a decision. In
reviewing the plan for approval, the Executive Officer shall consider data
and/or engineering evaluation submitted by the manufacturer
demonstrating the expected frequency of results in the “non-detection
zone” and the ability of the monitor to accurately determine if a monitor
would have detected a malfunction instead of a result in the “non-
detection zone” had an actual malfunction been present.

(D) For monitors that run or complete during engine off operation, the
numerator shall be incremented within 10 seconds after the monitor has
completed during engine off operation or during the first 10 seconds of
engine start on the subsequent driving cycle.

(E) Except as specified in section (d)(4.2.2)(F) for exponentially weighted
moving averages, manufacturers utilizing alternate statistical MIL
illumination protocols as allowed in section (d)(2.2.6) for any of the
monitors requiring a numerator shall submit a plan for appropriate
incrementing of the numerator to the Executive Officer for review and
approval. Executive Officer approval of the plan shall be conditioned
upon the manufacturer providing supporting data and/or engineering
evaluation for the proposed plan, the equivalence of the incrementing in
the manufacturer's plan to the incrementing specified in section (d)(4.2.2)
for monitors using the standard MIL illumination protocol, and the overall
equivalence of the manufacturer's plan in determining that the minimum
acceptable in-use performance ratio in section (d)(3.2.1) is satisfied.

(F) Manufacturers using an exponentially weighted moving average (EWMA)
as the alternate statistical MIL illumination protocol approved in
accordance with section (d)(2.2.6) shall increment the numerator as
follows:

(i) Following a reset or erasure of the EWMA result, the numerator may
not be incremented until after the requisite number of decisions
necessary for MIL illumination have been fully executed.

(ii) After the number of decisions required in section (d)(4.2.2)(F)(i) above,
the numerator, when incremented, shall be incremented by an integer
of one and may not be incremented more than once per driving cycle.
Incrementing of the numerator shall also be in accordance with
sections (d)(4.2.2)(B), (C), and (D).

(4.3) Denominator Specifications
(4.3.1) Definition: The denominator is defined as a measure of the number of
times a vehicle has been operated as defined in (d)(4.3.2).
(4.3.2) Specifications for incrementing:

(A) The denominator, when incremented, shall be incremented by an integer
of one. The denominator may not be incremented more than once per
driving cycle.

(B) Except as provided for in sections (d)(4.3.2)(H), (J), and (K), the
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denominator for each monitor shall be incremented within ten seconds if

and only if the following criteria are satisfied on a single driving cycle:

(i) Cumulative time since engine start is greater than or equal to 600
seconds while at an elevation of less than 8,000 feet above sea level
and at an ambient temperature of greater than or equal to 20 degrees
Fahrenheit or -6.7 degrees Celsius;

(i) Except as provided in section (d)(4.3.2)(B)(iv) below, cumulative
vehicle operation at or above 25 miles per hour occurs for greater than
or equal to 300 seconds while at an elevation of less than 8,000 feet
above sea level and at an ambient temperature of greater than or
equal to 20 degrees Fahrenheit or -6.7 degrees Celsius (medium-duty
vehicles with diesel engines certified on an engine dynamometer may
use cumulative operation at or above 1150 rpm in lieu of at or above
25 miles per hour for purposes of this criteria);_and

(iif) Continuous vehicle operation at idle (i.e., accelerator pedal released
by driver and either vehicle speed less than or equal to one mile per
hour or engine speed less than or equal to 200 rpm above normal
warmed-up idle (as determined in the drive position for vehicles
equipped with an automatic transmission)) for greater than or equal to
30 seconds while at an elevation of less than 8,000 feet above sea
level and at an ambient temperature of greater than or equal to 20
degrees Fahrenheit or -6.7 degrees Celsius.

(iv) For 2004 through 2012 model year medium-duty vehicles with diesel
engines certified on an engine dynamometer, manufacturers may use
diesel engine operation at or above 15 percent calculated load in lieu
of 1150 rpm for the criterion in section (d)(4.3.2)(B)(ii) above.

(v) In lieu of the criteria under sections (d)(4.3.2)(B)(i) through (iv) above,
a manufacturer may increment the denominator for each monitor
within ten seconds if the criteria under sections (d)(4.3.2)(K)(i) through
(iv) are satisfied on a single driving cycle on non-hybrid vehicles.

(C) In addition to the requirements of section (d)(4.3.2)(B) above, the
secondary air system monitor denominator(s) shall be incremented if and
only if commanded “on” operation of the secondary air system occurs for
a cumulative time greater than or equal to ten seconds. For purposes of
determining this commanded “on” time, the OBD Il system may not
include time during intrusive operation of the secondary air system solely
for the purposes of monitoring;

(D) Except as provided for in sections (d)(4.3.2)(D)(iv) and (d)(4.3.2)(L), for
the evaporative system monitors (sections (e)(4.2.2)(A) through (C)), the
comprehensive component input component temperature sensor
rationality fault diagnostics (sections (e)(15) and (f)(15))(e.q., intake air
temperature sensor, hybrid component temperature sensor), and the
engine cooling system input component rationality monitors (sections
(€)(10.2.2)(C) and (D) and (f)(11.2.2)(C) and (D)), the denominator(s) shall
be incremented if and only if:

(i) The requirements of section (d)(4.3.2)(B) have been met;

(i) Cumulative time since engine start is greater than or equal to 600
seconds while at an ambient temperature of greater than or equal to
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40 degrees Fahrenheit (or 4.4 degrees Celsius) but less than or equal
to 95 degrees Fahrenheit_(or 35 degrees Celsius); and
(i) Engine cold start occurs with engine coolant temperature at engine
start greater than or equal to 40 degrees Fahrenheit (or 4.4 degrees
Celsius) but less than or equal to 95 degrees Fahrenheit (or 35
degrees Celsius) and less than or equal to 12 degrees Fahrenheit (or
6.7 degrees Celsius) higher than ambient temperature at engine start.
(iv) For plug-in hybrid electric vehicles, manufacturers may choose to
increment the evaporative system denominator(s) using the criteria
under section (d)(4.3.2)(L) in lieu of the criteria under sections
(d)(4.3.2)(D)(i) through (iii) above.
For the comprehensive component input component temperature sensor
rationality fault diagnostics and the engine cooling system input
component rationality monitors, the manufacturer shall use the criteria in
section (d)(4.3.2)(D) on 30 percent of 2019, 60 percent of 2020, and 100
percent of 2021 and subsequent model year vehicles (except plug-in
hybrid electric vehicles). For vehicles (except plug-in hybrid electric
vehicles) not included in the phase-in, the manufacturer may use the
criteria in section (d)(4.3.2)(H) in lieu of the criteria in section (d)(4.3.2)(D)
for these monitors.

(E) 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 the component or strategy is commanded “on” for a cumulative time
greater than or equal to ten seconds:

() Heated catalyst (section (e)(2))

(ii) Cold Start Emission Reduction Strategy (sections (e)(11) and (f)(12))

(iif) Components or systems that operate only at engine start-up (e.g.,
glow plugs, intake air heaters, etc.) and are subject to monitoring
under “other emission control or source devices” (sections (e)(16) and
(H(16)) or comprehensive component output components (sections
(e)(15) and (f)(15))

For purposes of determining this commanded “on” time, the OBD II

system may not include time during intrusive operation of any of the

components or strategies later in the same driving cycle solely for the

purposes of monitoring.

(F) In addition to the requirements of section (d)(4.3.2)(B) above, the
denominator(s) for the following component monitors ef-cempoenents
(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 equal 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

(03

)(iii) Comprehensive component output component (sections (e)(15)
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and (f)(15)) (e.g., turbocharger waste-gates, variable length manifold
runners, torque converter clutch lock-up solenoids, idle speed control
system, idle fuel control system-ete:)

&4(iv) PM sensor heater (section (f)(5.2.4)(A))

fvi)(v) 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)(l) 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
was last incremented is greater than or equal to 500 miles. _The 500-mile
counter shall be reset to zero and begin counting again after the
denominator has been incremented and no later than the start of the next
ignition cycle.:

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

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

(i) Diesel PM filter NMHC conversion (section (f)(9.2.4)(A))

(iv) Diesel PM filter filter