MAIL OUT #95-03

State -of California _
- AIR RESOURCES BOARD

Notice of Pubhc Avallablllty of Modrﬁed Text

AMENDMENTS TO REGULATIONS REGARDING ON-BOARD DIAGNOSTIC SYSTEM

o REQUIREMENTS FOR 1994 AND LATER PASSENGER CARS, LIGHT-DUTY TRUCKS,

AND MEDIUM-DUTY VEHICLES AND ENGINES (OBD 1)}
Public Hearmg Date: December 8, 1994 -

Public Avallabﬂrty Date: January 19, 1995
Deadline for Public Comment: February 3, 1995

Ata pubhc heanng held on December 8, 1994, the Air Resources Board (the "Board")

considered amendments to California’s On-Board Diagnostic II (OBD II) regulation (Section -

1968.1, Title 13, California Code of Regulations ("CCR™)). The proposed amendments wo ul d _

- ‘improve the overall effectiveness of the OBD.II requirements whrle addressing -
nnplementanon concerns expressed by manufacturers '

The Board adopted Resolutlon 94—67 approwng the proposed amefndments wrth

‘modifications. The modifications made by the Board prlor to adoptrng the Resolutron are”
. 'summanzed below e . _ _ o

Section (b)(1.2.2) was modified by the Board to reduce the 1998 and 1999 model year
phase-in percentages for the low emission vehicle catalyst monitoring requirements. With the
modification, manufacturers must certify 30 percent of its low emission vehicle applications to
the 1.5 times the standard emission threshold for the 1998 model year, and 60 percent for the
1999 model year. The percentages proposed by the staff were 40 and 70 percent,
respectively.

The Board modified the implementation dates for the phase-in of evaporative system
leak detection strategies capable of detecting leaks as small as the equivalent of a 0.020 inch
diameter hole. Section (b}(4.2.2) has been modified to delay initial introduction of such
systems from the 1998 model year to the 2000 model year. The projected sales volume
phase-in percentages would be 50 percent with the 2000 model year, 75 percent for 2001, and
100 percent compliance for the 2002 model year. Small volume manufacturers would not be
required to meet the 2000 and 2001 model year phase-in percentages.

The Board directed the staff to modify the requirements for comprehensive component
monitoring (section (b)}{(10) of the regulation) to require illumination of the Malfunction



Indicator Light (MIL) only for affected components and systems that can cause emissions to
increase by more than 15 percent of the FTP standard. Section (b)(10.4) has been modified to
state that manufacturers shall be required only to store a fault code, and not to illuminate the
MIL, for affected components and systems that could not cause such an emission increase.
However, if an electronic component or system is used as part of the diagnostic strategy to
satisfy another monitoring requirement, MIL illumination would continue to be required for
those components and systems in order to ensure that the vehicle operator is alerted to
malfunctions that impair the function of the OBD II system.

In addition to these modlﬁcauons the staff has proposed other minor modifications to
the OBD II regulation to further address manufacturers concerns and for clarity:

Section (a)(2.2) has been modified with respect to the requirements for clearing the
OBD I readiness code when disabling monitoring systems in response to the activation of a
Power Take-Off (PTO) unit. The section would require that the readiness code be cleared
(i.e., all bits set to "test not complete") while the PTO unit is active. Once the PTO unit is
de-activated, the readiness code can be restored to the state that existed prior to act1vat1on

Section (b)(1.1.2) has been modified to allow manufacturers of spark-ignjted lean-burn
engines to request Executive Officer approval for exemption from the OBD II catalyst .
monitoring requirements if the manufacturer can demonstrate. that technology is not available--
that would allow for reliable monitoring of the catalyst system.

A footnote has been added to section (b)(1.2.1) to. clarify that in instances where the
malfunction criteria is to be based on the applicable emission standards, the certification
reactivity adjustment factor shall be applied with respect to hydrocarbon emissions on' low
emission vehicle applications.

Section {(b)(3.2)(B) has been modified to remove an unnecessary restriction on the
establishment of the malfunction criteria for misfire monitoring. With the modification,
manufacturers would be perrmtted but not required, to use the data from a single durability
demonstration vehicle for all engines that have the same nurnber of cyhnders as the
demonstration vehicle. :

The title for section (g), and section (g)(1.0) itself have been modified to further make
clear that the demonstration requirements do not apply solely to engine families for which a
Durability Demonstration Vehicle (DDV) is available. Similarly, in section (g)(4.5) the term -
"DDV" has been replaced by "vehicle." -

Section (2)(2.6.1) has been modified to clarify the catalyst monitoring demonstration
requirements for non-low emission vehicles. Consistent with the monitoring requirements for



- such vehicles, the modification makes clear that the baseline emission test is to be conducted
~with a representatwe 4000 m1le catalyst system. - -

Sectmn (2)(3. O) has been modified to further clar1fy that for successfu.l compleuon of ‘
OBD 11 demonstrations, manufacturers shall not requlre the demonstratlon vehlele to be cold

~ soaked pr10r to runmng precondmonlng cycles.

_ | Sectlon (m)(S.l) has been modtﬁed to clarify that the implen'ientation reqnirer’nents. '
_ specified in the section apply to alternate fuel engines as well as vehicles

. Resolutlon 94 67 and the text of Secnon 1968 l T1t1e 13 as modtﬁed are attached . |
_ Comments regarding the modifications to Section 1968.1 must be submitted to the Board
- Secretary, Air Resources Board, P: 0. Box 2815, Sacramento, California 95812, no later than

o February 3, 1995, for consideration by the Executive Officer. Questions regarding this mail-

.. out : may be: directed to Allen Lyons, All‘ Resources Engmeer Assoc1ate at (818) 575 6833

Smcerely, .

K. D. Drachand, Chief
R Attaehrnents

e







State of California
- AIR RESQURCES BDARD

Resalution 94—67
Decémber 8, 1994 _
‘Agenda Item No.: 94-12-2
WHEREAS, sections 39002 and 39003 of the Health and Safety Code chérge:the
Board with the responsibility for systematically attacking the serious air

pollution problem caused by motor vehicles;

- WHEREAS, sections 39600 and 39601 of the Health and Safety code authorize

the Board to adopt standards, rules and regulations and to do such acts as- - ..

may be necessary for the proper execution of the powers and duties granted
to and. imposed upon -the Board by law; o : ' :

" WHEREAS, in section 43000 of the Health and Safety Code, the LegisTature has
- declared that the emission of air pollutants from motor. vehicles is the = .-
' primary cause of air pollution in many parts of the state; - ot

WHEREAS, in section 43000.5 of the Health and Safety Code, the Legislature

found and declared that, despite significant reductions in vehicle emissions -
in recent years, continued growth in population and vehicle miles traveled - -

throughout California have the potential not only to prevent attainment of
the state standards, but in some cases, to result in worsening of air
quality; . ' . ‘

WHEREAS, section 43004 provides that untess expressly exempted, the exhaust
emissions for gasoline-powered motor vehicles shall apply to motor vehicles
which have been modified or altered to use a fuel other than gasoline or
diesel;

WHEREAS, section 43006 provides that the ARB may certify the fuel system of
any motor vehicle powered by a fuel other than gasoline or diesel which
meets the standards specified by section 43004 and adopt test procedures for
such certification; L ' ‘ . :

WHEREAS, section 43013 of fhe Health and Safety Code authorizes the Beard to
adopt motor vehicle emission standards and in-use performance standards
which it finds to be necessary,. cost-effective, and technologically
feasible; _ _

WHEREAS, section 43018 of the Health and Safety Code directs the Board to
achieve the maximum degree of emissions reductions possible from vehicular
and other mobile sources in order to accomplish the attainment of state
standards at the earliest possible date:

WHEREAS, sections 39515 and 39516 of the Health and Safety Code provide that
the Board may delegate any duty to the Executive Officer which the Board
deems appropriate and that any power, duty, purpose, function, or



Resolution 94-67 -2~

Jurisdiction which the Board may lawfully delegate shall be conclusively
presumed to have been delegated to the Executive Officer unless the Board
has expressly reserved such authority onto itself;

WHEREAS, in July 1990, the Board adopted and the O0ffice of Administrative
Law subsequently approved regulations regarding "Malfunction and Diagnostic
System Requirements--1994 and Subsequent Model-Year Passenger Cars, Light-
Duty Trucks, and Medium-Duty Vehicles and Engines," (OBD II), which are
codified at Title 13, CCR, section 1968.1, and which set forth requirements
for monitoring catalyst efficiency, engine misfire, evaporative system
integrity, secondary air injection, and chlorofiuorocarbon (CFC)
containment; for improving current monitoring of the fuel system, oxygen
sensor, EGR system, and other emission-related components of the on-board
diagnostic system; and for standardizing fault codes, diagnostic repair. :
equipment, the vehicle connector used for attaching the repair equipment to
the vehicle, and the protocol for downloading repair information in order to

improve the effectiveness of emission control system repairs;

Whereas, fhe Board adopted amendments to the QBD II'regu]atioﬁs in'1§91.and
1993, and the amendments were approved by the Office of Administrative Law;

WHEREAS, the staff has now proposed adoption of additional amendments to
Title 13, CCR, section 1968.1, that, among other things, would provide
manufacturers with additional guidance and/or flexibility in implementing
and complying with the malfunction and diagnostic requirements.of‘thel
regulations, including catalyst monitoring, misfire detection, tamper .
resistance, and applicability of the regulatiéns to vehicles and engines.
that use diesel and alternate fuels, and would require manufacturers to
develop monitoring strategies capable of detecting evaporative
as small as the equivalent of a 0.020 inch diameter orifice.

WHEREAS, the staff has further proposed that Title 13, CCR, section 19%68.1
be amended to provide the Executive Officer with authority to certify 1996~
2000 model year vehicles required to comply with the malfunction and
diagnostic requirements of the section, but do not fully meet the minimum .
requirements in one or more areas, provided that the manufacturers of such
vehicles in some cases pay a fine for such nonconformance pursuant to
section 43016 of the California Health and Safety Code; :

WHEREAS, the staff has further proposed amendments to Title 13, CCR,
sections 2030 and 2031 and the incorporated "California Certification and
Installation Procedures for Alternative Fuel Retrofit systems for Motor
Vehicles Certified for 1994 and Subsequent Model Years® to allow alternative
fuel retrofit system manufacturers to disable specific on-board diagnestic
monitoring strategies through the 1998 model year; .

WHEREAS, the California Environmental Quality Act and Board regulations .
require that no project which may have significant adverse environmental
impacts may be adopted as originally propdsed if feasible alternatives or
mitigation measures are available to reduce or eliminate such impacts;

WHEREAS, pursuant to section 43013(e) of the Health and Safety Code, the
Board has considered the effects of the proposed amendments to the
regulations on the economy of the state;

system leaks fJ



Resolution 94-67 R

IWHEREAS, 2 public hearing and other administrative proceedings have béeh
held in accordance with the provisions of Chapter 3.5 (commencing with
Section 11340), Part 1, Division 3, TitTe 2 of the Government Code; = -

WHEREAS, the Board finds that:

To date, more than 35 engine families have been
.. certified as meeting the OBD II requirements for the
- applicable model years; - _ .

The proposed amendments to Title 13, CCR, 'section 1968.1
~ should help manufacturers continue to be able to certify
systems in future model years by clarifying requirements
- .and by making minor adjustments to the: regulation based
.on.technical and practical experience gained to date,
which should ease the burdens manufacturers face in
- developing OBD II systems that comply with these
regulations; ' L

. Significant numbers of vehicles continue to operate with
deteriorated catalytic converters and that catalyst
performance is c¢rucial to maintaining vehicle emissions

.in compliance with the applicable standards; =

~accordingly, it continues to be necessary to monitor

- catalyst performance; however, such monitering can be
- . .done by evaluating malfunction criteria based on
-+ tailpipe emission Tevels; ' T

- In-use surveillance programs indicate that evaporative
system leaks as small as 0.020 inches in diameter occur
on a significant number of in-use vehicles causing
excess evaporative emissions, and, therefore,
evaporative monitoring systems that can detect leaks of
this size, as well as other malfunctions, should
significantly reduce in-use evaporative emissions from
vehicles; '

- The monitoring of misfire over the ful] engine operating
range is necessary because misfire contributes - ;
substantially to excess emissions and can cause catalyst - o
overheating and failure; : '

On diesel fueled vehicles, the Toss of compression or
other malfunctions that prevent combustion in one or
more cylinders and fuel system malfunctions cause excess
emissions; monitoring systems that detect such ‘
malfunctions should significantly reduce such emissions
from diesel fueled vehicles;

DL PPy

Manufacturers of alternative fuel vehicles and
alternative fuel retrofit systems require additional
Teadtime to investigate the effects of alternate fuels
on component performance and durability before full
implementation of reliable OBD II systems on these
vehicles can take place;
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- The proposed amendments should maximize the ‘lorig-term
effectiveness of the OBD II regulations by restructuring
and enhancing current monitoring requirements based on
the latest improvements in monitoring technologies;

The proposed amendments would enable manufacturers that
have been unable to develop a fully complying OBD II
system, despite good faith efforts, to certify such :
systems conditionally, through the 2000. model yéar, upon
payment of a penalty in some cases; _

The proposed amendments to Title 13, CCR, section 1968.1
are necessary, cost-effective, and technologically
feasible to carry out the purposes of the California
Clean Air Act; and ' -

The proposed amendments to Title 13, CCR, sectioh

1968.1, do not affect the Board's earlier findings that
the full implementation of the regulation will result in.
emission reductions that will help attain and maintain
national and air quality standards for oZone, carbon
monoxide and nitrogen dioxide:; . :

WHEREAS, the Board has determined, in accordance with the California
Environmental Quality Act and Board regulations, that the proposed
amendments to Title 13, CCR, section 1968.1, that provide that manufacturers
may elect to phase-in the monitoring of misfire detection over the fuli
range of operating conditions over a four Yyear period and that

manufacturers may be permitted to certify non-fully compliant OBD 11
systems, may have some short-term adverse environmental impacts in relation
to the regulations presently in effect; however, overriding considerations
exist for adoption of the proposed amendments: o

Title 13, CCR, section 1968.1(b)(3.3) presently provides

that for 1997 and later model year vehicles, misfire

shall be monitored continuously and under alj positive

torque engine speeds and conditions; however, staff has
determined, and the Board finds, that some engine and
driveline characteristics, especially as they apply to e
engines .with 10 or 12 cylinders, stili preclude. reliable .
misfire monitoring over the full range of operating
conditions;

No equally effective alternative methods for misfire
monitoring have been identified that would be cost-
effective and technologically feasible for
implementation by the 1997 mode) year,

Strict enforcement of the existing regulations could
result in several engines not being able to be certified
and avajlable for sale in California; accordingly,
amendments have been proposed to permit manufacturers to
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phase~-in the fu11-range misfire requirement over four
years, beginning with the 1997 model year; o

The proposed amendments to Title 13, CCR, section
- 1968.1(m) would enable manufacturers that have been
. unable to develop fully complying 0BD II systems,
- despite good faith efforts, to certify such systems
conditionally, through the 2000 model year;

- Theoretically, allowing vehicles to be certified during e
the phase-in period even though they cannot be monitored ==
over the full range of operating conditions could o S
prevent the proper and immediate repair of emission .

. control systems of such vehicles and- could result in-a -

 possible increase in emissions; S

Howeéver, such vehic]es,‘even-with‘the_potentiaT
monitoring system deficiencies that have been’
identified, will be significantly more effective in.
- reducing in-use vehicle emissions than maifunction and
- diagnostic systems that comply with pre-0BD II system.:
requirements; T T

. The. certification of such vehicles would minimize -
~economic hardship for vehicle manufacturers, . :
distributors of such vehicles within-California, and
<. would minimize any resulting impact on vehicle '
oo availability and costs for consumers; .

WHEREAS, the Board has determined, in accordance with the California

Environmental Quality Act and Board regulations, that the proposed :

amendments to Title 13, CCR, sections 2230-2231 will not have ‘significant
adverse environmental impacts;- o

NOW, THEREFORE, BE IT RESOLVED that the Board hereby approves for adoption,
with modification, the amendments to sections 1968.1 and 2230-2231, Title
13, California Code of Regulations and the documents incorporated therein,
which were made available for public comment in Mail-Out 94-38 and are set
forth in Attachment A. The modifications to the language of Attachment A
are set forth in Attachment B. ‘ :

BE IT FURTHER RESOLVED that the Board directs the Executive Officer to adopt
Section 1968.1, Title 13, California Code of Regulations, after making the
modified regulatory language and additional supporting documents and
information available for pubTic comment for a period of 1B days, provided
that the Executive Officer shall consider such written comments regarding
the modification and additional supporting documents and information as may
be submitted during this period, shall make modifications as may be
appropriate in light of the comments received, and shall present the

|
§
i
f
|
|



Resolution 94-587 _ ~6-_

regulations to the Board for further consideration if he determines that
this is warranted; ‘ . o S

BE IT FURTHER RESOLVED that the Board hereby determines that pursuant ta
section 209(b) of the Clean Air Act the regulations adopted herein will not
cause California motor vehicle emission standards, in the aggregate, to be
less protective of public health and welfare than applicable federal _
standards, and will not cause the California requirements to be inconsistent
with section 202(a) of the Clean Air Act;

BE IT FURTHER RESOLVED that the Executive Officer shall, upon adoption,
forward the amended subsections to Title 13, CCR, section 1968.1, to the
Administrator of the Environmental Protection Agency with a request for a
waiver of federal preemption pursuant to section 209(b) of the Clean Air
Act; L ' -

BE IT FURTHER RESOLVED that the Board directs the staff to continue to
closely monitor vehicle manufacturers in complying with the requirements of
section 1968.1, Title 13, CCR, and to report to the Board in 1996 if further
amendments to the regulations are necessary for future model year- vehicles.

I hereby certify that the above
is a true and correct ‘copy of
Resolution 94-67 as adopted by

© the Air Resources Board.

S Ei%ﬁizigiéu)

Pat Hutchens, Board Secretary



. Modifications to Section 1968.1, Title, 13, California Code of Regulations

These are "aniendments to section ‘1'968 1, Title 13.‘ CCR. Al.nér.l“dme‘nts adopted by the.'Board Y

on December 8, 1994 are shown in underline to indicate additions and strikeeut to indicate -
* deletions. Amendments noticed for comment between January 19 and February 3, 1995, are
| 1nd1cated by double underline’ for addltlons and %Fﬂ'l'lﬁ&'—'rﬁﬁ@—ﬁﬁ%eeﬁf to md1cate deletlons






~ 1968.1 Malfunction and Diagnostic System Requirements--1894 and Subsequent Model-Year
Passenger Cars, Light-Duty Trucks, and Medium-Duty Vehicles and Engines "

(a) GENERAL REQUIREMENTS

(1.0) Al 1994 and subsequent model-year passenger cars, light-duty trucks, and .

: medium-duty vehicles shall be equipped with a malfunction indicator light (MIL)
located on the instrument panel that will automatically inform the vehicle operator in
the event of a malfunction of any powertrain components which can affect emissions.
and which provide input to, or recaive output from, the on-board computer(s) or of the -
malfunction of the on-board computer(s) itself. The MIL shall not be used for any
other purpose. o o

{1.1). - The MIL shall be of sufficient illumination and location to be readily visible under all

lighting conditions. The MIL shall filuminate in the engine-run key position before .. -

- engine cranking to indicate that the MIL is functional and shall, when ifluminated; .
- display the phrase "Check Engine" or "Service Engine Soon". The word "Powertrain”
- may be substituted for "Engine" in the previous phrases._Alternatively. the _

Intemational Standards Organization (ISQ) engine symbol may be substituted for the
word "Engine." . . - o

(1.2)  All 1984 and subsequent model-year passenger cars, light-duty trucks, and
- medium-duty vehicles required to have MIL pursuant to (1.0) above shall also be
equipped with an on-board diagnostic system capable of identifying the likely area of
the malfunction by means of fault codes stored in computer memory. These vehicles
shall be equipped with a standardized electrical connector to provide access to the
stored fault codes. Specific performance requirements are listed below. A giossary of
terms is contained in subsection (n)' at-the-end-of-this-section.

(1.3) Any reference to vehicles in this regulation shall also include medium-duty vehicles
with engines certified on an engine dynamometer.

' Uniess otherwise noted, all section references are contained within this subsection of
Title 13, CCR.



(1.84)

(1.83)

(1.78)

(1.87)

For Low Emission Vehicles (LEV), the Executive Officer shall revise the emission
threshold for a malfunction on any check if the most reliable monitoring method
developed requires a higher threshold to prevent s1gn|f cant errors of commission in
detecting a malfunction.

For every case in which a malfunction is to be noted when an emission threshoid is
exceeded (e.g., emissions in excess of 1.5 times the standard), the manufacturer may-
perform only a functional check (defined in section (n)(16.0)) of a specific component
or system if deterioration or failure of such would not cause the vehlcle S emlssmns 1o
exceed the emission threshold

After the 1998 model year for Non LEVs, fulfi [Iment of federal On-Board Dlagnostlc
(OBD) requirements shall be deemed to be an acceptable optlon for the manufacturer
for the purpose of meeting these requirements. - :

For 1994 and 1995 model years only, illumination of the malfunction mdlcator Ilght
upoen detection of a malfunction shall be optional for catalyst, misfire, and complete
evaporative system monitoring. MIL illumination for such vehicles shall be optional for
other monitoring requirements, subject to Executive Officer approval, on the basis of

-use of a new monitoring strategy which is significantly different than that used

previously by the manufacturer and/or which entails a high degree of sophistication in
its application. lrrespective of the preceding the MIL shall illuminate on these vehicles
in accordance with section 1968.1 for lack of function (see section (n){16.0)) for
electronic components/systems otherwise approved for not illuminating the MIL.
Furthermore, seiting fault codes for all malfunctions shall continue to conform with
requirements of section 1968.1. For components/systems not requiring illumination of

. the MIL, manufacturers shall provide a plan for approval by the Executive Officer for
_ reporting on the correct performance of the monitoring systems in customer use at 6

(1.88)

month intervals beginning from the start of production each year for at least the first
three years after production. Approval of the plan shall be based on obtaining a
statistically valid sample size, assuring that adequate resources are available to:
investigate the potential problems, and assuring that a wide variety of vehicles, _
operating modes, and mileage accumulation will be included in the evaluation. Should
incorrect performance of the diagnostic system be determined by the Executive Officer
on the basis of these reports or through other means, manufacturers shall recall the
vehicles for correction of the OBD |l system in accordance with Article 2.2, Title 13
CCR, or they shall submit an alternate plan for remedying the problem for approvai by
the Executive Officer on the basis of achieving comparable capture rates and
tlmellness as an official recall plan. :

Manufacturers may employ alternate statistical MIL illumination and fault code storage
protocols to those specified in these requirements, subject to Executive Officer -
approval based on comparable timeliness in detecting a malfunction and evaluating
system performance._For strategies requiring on average between three and six
driving cycles for MIL illumination, the manufacturer shall provide data and/or an
engineering evaluation which adequately demonstrate that the monitoring system is
equally effective and timely in detecting component deterioration. Strategies requiring
on average more than six driving cycles for MIL illumination shall not be accepted. '

2
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(1.9)

Regarding diagnostic system monitoring conditions and MIL illumination reguirements. |

mantfacturers are generally required to define appropriate operating conditions for

- moenitoring, subject to the limitation that the monitoring conditions shall be

encountered at least once during the first engine start portion of the applicable
Federal Test Procedure (FTP) test. Upon detection of a malfunction, the MIL is to be
iluminated and a fault code stored no later than the end of the next driving cycle =~
during which monitoring occurs provided the malfunction is-again detected. Until the
1997 mode! vear, diagnostic strategies that illuminate the MIL on the basis of
completing a trip (trip is defined in section (n}{16.0) of these requirements) shall be
accepted. When a trip criterion is employed. upon detection of a malfunction, the

diagnostic system shall store a fault code and the MIL shall be illuminated no later

" than the end of the next trip if the maifunction is again present.

(2.0)

Manufacturers may request Executive Officer approval to disable a diagnostic system

designed to meet the requirements of section (b} at ambient engine starting
temperatures below twenty degrees Fahrenheit, and at elevations above ejght

" thousand feet above sea level provided the manufacturer submits data and/or an

engineering evaluation which adequately demonstrate that monitoring would be -
unreliable when such conditions exist. Notwithstanding, diagnostic system

o disablement mav be reguested at other ambient engine starting temperatures if the

(2.2)

- manufacturer adequately demonstrates with data and/or an engineering evaluation f - A
. that misdiagnosis would occur due to the impact of such ambient temperatures on the S '
- performance of the component itself (e.g., component freezing). ‘

Manufacturers may disable monitoring systems that can be affected by running out of
~ fuel {e.qg., misfire detection) when the fuel level is low, provided disablement will not

occdr when the fuel level is above 15 percent of the nominal capacity of the fuel tank

For vehicles designed to accommodate the installation of Power Take-Off (PTO) units

{defined in section (n)(19.0)). disablement of affected monitoring systems is permitted
provided disablement occurs only while the PTO unit is active, and provided the OBD
[l readiness code (specified in section (e)) is cleared by the on-board computer (i.e..
all bits shall be set to "test not complete™) while the PTO unit is activated. The code
may be restored to its state prior to PTO activation upon PTO de-activation. #pes

(b) MONITORING REQUIREMENTS

(1.0) CATALYST MONITORING

(1.1} Requirement:




(1.1.2)

.Manufacturers are not required to implement these catalyst monitoring

o
ol

requirements on diesel vehicles and engines. Further, manufacturers of s
ignited lean-burn vehicles and engines may request that the Executive Officer

exempt such applications from these catalyst monitoring reguirements if it can be
demonstrated that a reliable monitoring technology is not available. The
Executive Officer shall approve such a request upon determining that all

reasonable monitoring technologies have beén considered to the extent Qo"ssible.

(1.2) Malfunction Criteria:

(1.2.1)

Low Emlssmn Vehicles (see sectlon (n)( 14.0)): Eaeh—memte;ed—eatalyst—ew

ave#age—EIP—tetal—HG—eﬁﬁe;eney— The cata]vst system shall be constdered '

malfunctioning when its conversion capability decreases to the point that either of
the following occurs: 1) Hydrocarbon (HC) emissions exceed the applicable
emission threshold?® specified in section (b)(1.2.2) below, or 2) the average
Federal Test Procedure (FTP) Non-Methane Hydrocarbon (NMHC) conversion’

2 When related to emission standards, the malfunction criteria shail be based on the

emission standards to which the vehicle is certified. For low emission vehicle applications,
hydrocarbon emissions shall be multiplied by the certification reactlwtv adjustment factor for

the vehicle.




. efficiency of the monitored portion of the catalyst system falls below 50 percent.
... Regarding the second criterion, the efficiency determination shall be based on an
- ETP test wherein a malfunction is noted when the cumulative NMHC emissions
. measured at the outlet of the monitored catalyst(s) are more than 50 percent of
the cumuiative engine-out emissions measured at the inlet of the catalyst(s).

- (1.2.2) TLEV applications shall employ an emission threshold malfunction criterion of 2.0
~ oo times the applicable FTP HC standard plus the emissions from a test run with a
representative 4000 mile catalyst system (125 hours of operation for medium-duty
_ vehicles with engines certified on an engine dynamometer). The emission
. :threshold _criterion for LEV applications shall be 2.5 times the applicable FTP HC
" standard plus the emission level with a representative 4000 mile catalyst system.
Notwithstanding, beginning with the 1998 modei vear, manufacturers shall phase
-~ In an emission threshold of 1.5 times the applicable FTP HC standard for all
- categories of low emission vehicles, which shall not include the emission level
.- with a 4000 mile catalyst system. The phase in percentages (based on the o
- ‘manufacturer’s projected sales volume for low emission vehicle applications) shall -~ ..
- equal or exceed 40 30 percent in the 1998 model vear, 78 60 percent in the 1999 - . -
- model year, with 100 percent implementation for the 2000 model year.- ULEV .
.+ applications shall comply with the 1.5 times the standard emission threshold. and
~ -+ shall be ingluded in the phase-in percentages specified above: however, prior to- S
. the 1998 model vear, the Executive Officer shall revise the emission threshold for
. such vehicles if the manufacturer submits data and/or an engineering evaluation :
. which adequately. demonstrate that substantial vehicle body and/or catalyst -
7 system modifications would be necessary for this threshold to be met. o

(1.2.3) Non-Low Emission Vehicles: The catalyst system shall be considered

malfunctioning when its conversion capability decreases to the point that HC
emissions increase by more than 1.5 times the standard over an FTP test from a
test run with a representative 4000 mile catalyst system.

(1.2.4) For 1994 and 1995 model year vehicles and engines LEVs-and-Ner-LEVs, as an
option to monitoring the catalyst during FTP driving conditions, manufacturers
may monitor the front catalyst independently of, or in combination with, the next
catalyst downstream. Each monitored catalyst or catalyst combination shall be
considered malfunctioning when total HC conversion efficiency falls below 60
percent while in normal closed loop operation. As a guideline, the catalyst(s)
should not be considered malfunctioning when its efficiency is greater than 80
percent. The efficiency determination shall be based on a steady state test
wherein a malfunction is noted when the total HC emission concentration
measured at the outlet of the monitored catalyst(s) is more than 20 to 40 percent
of the cumulative total engine-out emissions measured at the inlet of the

5



catalyst(s). Alternatively, if correlation with FTP. emissions can be demonstrated,
manufacturers may use the malfunction criteria specified in (b)(1.2.1) or
(b)(1.2.3). 1994 and 1995 model year vehicles certified to this option shall

incorporate FTP based monitoring no later than the 1997 model year (vehicles

initially complying with section 1968.1 in the 1996 model year shall utilize an FTP
based catalyst monitoring system),

(1.3) Monitoring Conditions:

- (1.3.1)

g _The manufacturer shall defme approprlate operatmq conditions dunnq Wthh

(1.3.2)

monitoring shall occur, subject to the limitation that the monitoring conditions shall
be encountered at least once during the first engine start portién of the applicable

FTP test. However, vehicles. utilizing steady state monitoring (as permitted by
section {1.2.3) above), may alternatively comply with the monitoring conditions
specified in section (1.3.2). The monitoring system shall operate at least once
per driving cycle during which the manufacturer-defined monitoring condlt:ons are
met.

If steady state efficiency is being monitored (see section (b) (1.2.4)), the
manufacturer shall chodse a non-closed throttle, reasonably steady speed .
condition for monitoring the catalyst with the constraints that the check shall (i)-
occur between 20 mph and 50 mph, or within an engine rom and torque range
determined by the manufacturer to be representative of medium-duty vehicle
operating conditions between 20 and 50 mph steady speed conditions with a load
equivalent to 50 percent of the maximum load carrying capacity, (i) take no more
than a 20 second interval to determine both that the vehicle is operating ina
proper window to perform the check and to actually perform the check, and-(iii)
be conducted at the earliest such condition encountered after the beginning of
closed-loop operation for each driving cycle. Performance of the'check may be
delayed after engine startup until stabilized coolant temperature is achieved
and/or a suitable cumulative time interval of non-closed throttle vehicle operation
has elapsed to ensure the catalyst is warmed-up for properly performing the
monitoring check. The specified cumulative time interval shall begin from the first
non-closed throttle operation either after achieving a stabilized coolant
temperature or after engine starting and shall not exceed 180 seconds. These
monitoring constraints and conditions may be altered, subject to Executive Officer
Approval. Such approval shall be granted if the manufacturer submits data and
an engineering evaluation justifying the need for the exception and demonstrates
that the requested alteration would yield improved catalyst monitoring.
"Reasonably steady" speed interval in this instance means a 20 second period
where ail accelerations and decelerations are of an average magnitude equivalent
to 0.5 mph/second or less over any two'second interval during this period. The
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" manufacturer may abort the check if the engine operating conditions change
- during the check so that the vehicle exceeds the speed or

- acceleration/deceleration tolerances before the end of the checking interval. The

-manufacturer may base performance of the catalyst-check upon engine RPM and
- load conditions equivalent to-the above monitoring conditions. If a manufacturer

develops a means of monitoring catalyst efficiency which cannot utilize a steady .
state monitoring period (e.g., examining time vs. temperature during catalyst
warmup), it may present a monitoring proposal to the Executive Officer for
approval based on equivalent accuracy and timeliness as the steady state

_monitoring protocol in detecting a malfunctioning catalyst.

(1 4) MlL Illumlnatlon and Fault Code Storage:

Except as noted below —upen—deteehen—ef—a—eatalyst—ma#unehen—the—d-ragnesﬂe

(141)

i ; “upon detectlon ofa S

' "_; " catalyst malfunction, the MIL shall illuminate and a fault code stored no later than
..-the end of the next driving cycle durmq which momtorlnq oceurs Drowded the

RS maifunctlon is again gresent

(1.4.2)

For steady state catalyst efﬂciency checké, upon detection of catalyst efficiency

“. below 60 percent, the diagnostic system may perform up to two successive -

| monitoring checks prior to informing the vehicle operator of a malfunction.. These.
“-monitoring checks need not occur on the same driving cycle, but shallbe = =

(1.4.3)

(1.4.4)

performed as soon as proper monitoring conditions occur. If catalyst efficiency
remains below 60 percent for the three sequential checks, a fault code shall be
stored and the MIL shall then be actlvated e

The diagnostic system shall temporarily disable catalyst monitoring when a
malfunction exists which could affect the proper evaluation of catalyst efficiency.

The monitoring method for the catalyst(s) shall be capable of detecting when a
catalyst trouble code has been cleared (except diagnostic system self-clearing),

- but the catalyst has not been replaced (e.g., catalyst overtemperature approaches

may not be acceptable).

(2.0) HEATED CATALYST MONITORING

(2.1) Requirement:

(2.1.1)

(2.1.2)

The diagnostic system shaII monitor all heated cataiyst systems for proper
heating.




eataJyst— The eﬁ" iciency of heated catalvsts shall be monltored in conjunction with
the requirements of section (b)(1).

(2.2) Malfunction Criteria:

(2.221) ARerStart-Heated Catalyst-Systems The catalyst heating system shall be
considered malfunctioning when the catalyst does not reach its designated
heating temperature within a requisite time period after engine starting. The
time period is-to be determined by the manufacturer subject to the requirement
that the system shall detect a heating system malfunction causing emissions
from a vehicle equipped with the heated catalyst system to exceed 1.5 times
any of the applicable FTP standards.

(2.2.32) Manufacturers using other heating or monitoring strategies may submit an =
- alternate plan for approval by the Executive Officer to monitor heated catalyst
- systems based on comparable reliability and timeliness to these requirements in
detecting a cataiyst heating malfunction.

(2.3) Monitoring Conditions:

{2-3—‘1-} Manufacturers shall define appropriate operating conditions for monitoring of the
- catalyst heating system, subject to the limitation that the monitoring conditions
shall be encountered at least once during the first engine start portion of the
applicable FTP test. The monitoring system shall operate at least once per
dnvmq cycle during which the manufacturer—def ned monltonnq conditions are




(2- 4) MIL lllumination and Fauit Code Storage:

{-2—4—1—} Upon detectlon ofa cata!yst heatlng maifunct:on the—dmgneshe-system—s#mu

the MIL shall ;I!ummate and a fault |
" code stored no later than the end of the next driving cycle durmq WhICh

" monitoring occurs provided the malfunction is again present.

(3.0) MISFIRE MONITORING

(3 1) Requn'ement The diagnostic system shail monitor engme misfire and shall identify the
<. .. specific cylinder experiencing misfire._Manufacturers may request Executive Officer ~ .. :
~~ approval fo store a general misfire fault code instead of a cylinder specific code under ™ .-+ "
- certain operating conditions provided the manufacturer submits data and/or an L
. engineering evaluation which adequately demonstrate that the misfiring cylinder cannot
- be reliably identified when such conditions occur. If more than one cylinder is- S
-+« misfiring, a separate code shall indicate that multiple cylinders are misfiring (specifying' -
.- the individual misfiring cylinders under this condition is optional, however, |dent1fymg
" only one misfiring cylinder shall not occur when a multiple misfire code is stored). -

(3.2) Malfunction Criteria: The manufacturer shall specn’y in the documentation provided for.. -
certification (see subsection (g) and (h) infra.) a percentage of misfires out of the total S
number of firing events necessary for determining a malfunction for each of the )
conditions listed below.

(A} The percent misfire evaluated in 200 revolution increments for each engine speed
and load condition which would result in catalyst damage._Subject to Executive
Officer approval,_a longer interval (up to 1000 revolutions) may be employed
provided the manufacturer submits data and/or an engineering evaluation WhICh
adequately demonstrate that catalyst damage would not occur due to , -
unacceptably high catalyst temperatures before the interval has elapsed. The
manufacturer shall submit in the certification documentation catalyst temperature
data versus percent misfire over the full range of engine speed and load
conditions. The data shall be obtained from a representative cross section of a
manufacturer's engine offerings from smalt to iarge displacements. Up to three.
such engine evaluations shail be documented per manufacturer, though a
manufacturer may submit more data if desired. An engineering evaluation shalt

.be provided for establishing malfunction criteria for the remainder of engine
families in the manufacturer's product line. The Executive Officer shall waive the
evaluation requirement each year if, in the judgment of the Executive Officer,
technological changes do not affect the previously determined malfunction
criteria;




(B) The percent misfire evaluated in 1000 revolution increments which would cause
emissions from a durability demonstration vehicle to exceed 1.5 times any of the
applicable FTP standards |f the degree of mlst“ re were present from the beglnnlng
of the test. :

Ievel—ef—the—Nen—l:EA.L For the purpose of establlsh[ng the percent m:sflre the
manufacturer shall conduct the demonstration test(s) with the misfire events
occurring at equally spaced complete engine cycle intervals, across randomly
selected cylinders throughout each 1000 revolution increment. However, the
percent misfire established shall be applicable for any misfire condition (e.g.
random, continuocus, equally spaced; etc.) for the purpose of 1dentafy|ng a
malfunctlon This criterion sha/#f may be used for all vehicles with engines _
containing the same number of cylinders as the demonstration vehicle. The
number of misfires in 1000 revolution increments which was determined for the
durability demonstration vehicle malfunction criterion may be used to establish the
corresponding percent misfire malfunction criteria for engines with other numbers
of cylinders. The malfunction criteria for a manufacturer's product line shall be
updated when a new durability demonstration vehicle is tested which indicates
more stringent criteria are necessary than pre\nously established to remaln W|th|n
the above emission limit;

(C) The degree of misfire evaluated in 1000 revolution increments which would cause
a durability demonstration vehicle to fail an Inspection and Maintenance program
tailpipe emission test. This criterion shall apply to vehicles with the same number
of cylinders as the demonstration vehicle. The number of misfires in 1000
revolution increments which was determined for the durability demonstration
vehicle malfunction criterion may be-used to establish the corresponding percent
misfire malfunction criteria for engines with other numbers of cylinders. The
malfunction criteria for a manufacturer's product line shall be updated when a

- new durability demonstration vehicle is tested which indicates more stringent
criteria .are necessary than previously established to ensure passing an
Inspection and Maintenance test, or when the Inspection and Malntenance testis
revnsed

(3.3). Monltonng Condltlons —FGHQQJ—eMeteemedel—year—vehtetes—mtsﬁ;e—shau-be

( 1) Feorpre-1887-modelyearvehicles; Pre-1997 Model Year Vehicles: misfire shall

be monitored continuously ‘during, at a minimum, positive torque operating
¢onditions within the range of engine speed and load condition combinations
encountered during an FTP test; nonethéless, subject to Executive Officer
approval, manufacturers may employ higher misfire percentage malfunction
criteria disable-misfire-menitoring-under specific conditions within the range of
operating conditions encountered during an FTP test if the manufacturer provides
- data and/or an engineering evaluation which ean adequately demonstrate that the
detection of lower levels of misfire menitering-is-net would not be reliable feasible
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- for the vehicle model in question when such conditions are encountered w:thout

making fundamental engine or control unit design modifications._If the
manufacturer can so demonstrate that even the detection of a higher misfire

i percentages is not feasible under specific FTP operating conditions, the

(332)

manufacturer may request Executive Officer approval to: d]SabIe the momtonnq

1997 and Later Model Year Vehicles: Manufacturers shall phase in ex-pénded o b

misfire_ monitoring conditions beginning with the 1997 mode! vear. The phase in -
percentages (based on the manufacturer's projected sales volume for ail vehicles

E and engines) shall equal or exceed 50 percent_in the 1997 model year, 75

percent in the 1898 model vear, 80 percent in the 1889 model vear, with 100

7~ percent implementation for the 2000 model year. Small volume manufacturers ’
- shall not be required to meet the phase-in percentages: however, 100 percent .

" implementation of these monitoring conditions shall be required’ beginning with - "
- the 2000 mode! year. On vehicles meeting these phase-in percentages. except = .~
. as provided for in section (3.3.3) below, monitoring_for misfire shall be continuous -

and under all positive toraue engine speeds and load conditions. Vehicles not -+ -
meeting the monitoring conditions of this section shall meet the morntormq _

. conditions specnf ed in section (b)(3.3.1) above.

(3 3 3) As an exception to monitoring misfire during all posmve torgue operatmq

conditions, manufacturers may disable misfire monltorlng in the engine ogera:ung
region bound by the positive terque line {i.e., engine load with the transmission in

neutral), and the two following engine operating points: an engine speed of 3000

rem_with the engine load at the positive torgue line. and the redline engine speed

(defined in section (n}(18.0)) with the engine’s manifold vacuum at four inches of

mercury lower than that at the positive torque line. Below is a diagram of the

permitted misfire detection disablement region with respect to the requirements of

this section. Further. with Executive Qfficer approval, the manufacturer may

disable misfire monitoring when misfire cannot be distinguished from other effects
(e.d.. rough roads, transmission shifts, etc.) when using the best available
monitoring technology. The manufacturer shall present data and/or an

- engineering evaluation to the Executive Officer to justify the proposed action.

Executive Officer approval shall be based on the extent to which monitoring is
expected fo be disabled in relation to the capabilities of the best available
monitoring technologies as applied to other engines.
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Engine Load

Positive Torque Load - 4 inches Hg

T~

Disablement Region

Postive Torqe

idle - 2000 _3000- 4000 5000 redline
- Engine Speed

(3.4) MIL lllumination and Fault Code Storage:

(3.4.1)

(3.4.2)

(3.4.3)

Except as provided below, upon detection of the level of misfire specified in

subsection (3.2) {A), the MIL shall blink once per second during actual misfire
conditions and remain continuously illuminated otherwise. In vehicles which
provide fuel shutoff and default fuel control to prevent overfueling during misfire
conditions; the MIL need not blink and may instead illuminate continuously upon
detection of misfire provided that the fuel shutoff and default control shail be
activated as soon as misfire is detected. Fuel shutoff and defauit fuel control may
be deactivated only to permit fueling outside of the misfire range.

Upon detection of the misfire levels specified in subsection (3.2) (B) or (C), the
MIL shall be illuminated and a fault code stored no later than the end of the next
driving cycle if misfire is_again detected. if misfire is not detected during the
second driving cycle, the MIL shall be illuminated and a fault code stored no later
than the next driving cycle in which misfire is detected, unless driving conditions
similar to those under which misfire was originally detected have been
encountered (see section (3.4.3)) without an indication of misfire, in which case

“the initial temporary code and stored conditions may be erased. Furthermore, if

similar driving conditions are not encountered during 80 driving cycles trps
subsequent to the initial detection of a malfunction, the initial temporary code and
stored conditions may be erased. :

Upon detection of misfire, manufacturers shall store the engine speed, load, and
warm-up status (i.e., cold or warmed-up) under which the first misfire event was
detected. A-trip-oF driving cycle shall be considered to have similar conditions if
the stored engine speed conditions are encountered within 375 rpm, load
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* conditions within 10 percent, and the same warm-up status is present. With

| . Executive Officer approval, other strategies for determining if similar conditions -
. have been encounterad may be employed. Approval shall be based on

- comparable timeliness and reliability in detectlng similar condlt:ons

(3 5) MISFIRE MONITORING FOR DIESELS -

(3 5, 1) Reqwrement Beqlnnmq W|th the 1998 model year, the dlaqnostic svstem ona |

~ diesel engine shall be capable of detecting the iack of combustion in one or more

... cylinders. The diagnostic system shall also identify the specific cylinder for which -

combustion cannot be detected. If the lack of combustion is present in_more than' .

- one cylinder, a separate code shall indicate that multiple cylinders are -
- malfunctioning (specifving the individual malfunctioning cvlinders under this

" gondition is optional: however, identifying one malfunc’uomnq cvlmder shall not

- oegur when a multipie cyimder code is stored)

@52

Malfunction Criteria:. A cvltnder shall be conSIdered malfunctlonlnq when

- combustion cannot be detected.

Momtortnq Conditlons: Manufacturers shall de%in'é appropriate’ o'neratinq

-4 conditions for monitoring, subject to the limitation that the monitoring conditions .~ =~ =

" ghall be encountered at least once during the first engine start portion of the:
- applicable FTP test. The monitoring system shall operate at least once per
L driving cycle during WhICh the manufacturer—def ned momtonnq COI‘ldItIOF\S are

S met,

MIL Hlumination and Fault Code Sicrage: The MIL shall illuminéte and a fauli’

(3.5.4)

code shall be stored no later than the end of the next driving cycle during which

monitoring occurs provided-the maifunction is again present.

(4.0) EVAPORATIVE SYSTEM MONITORING

(4.1} Requirement:

(4.1.1)

(4.1.2)

(4.1.3)

The diagnostic system shall verify air flow from the complete evaporative system.

~In addition, the diagnostic system shail also monitor the evaporative system for

“the loss of HC vapor into the atmosphere by performing a pressure or vacuum
check of the complete evaporative system. :

Manufacturers may temporarily disable the evaporatlve purge system to perform
a check. :

Manufacturers may request Executive Officer approval to abort an evaporative
system check under specific conditions (e.g.. when the fuel tank level is over 85
percent of nominal tank capacity) if t-can-be data and/or an engineering
evaluation are provided which adequately demonstrated that a reliable check
cannot be made when these conditions exist.
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(4.1.4) Subject to Executive Officer approval, other monitoring strategies may be used
provided the manufacturer provides a description of the strategy and supporting
data showing equivalent monitoring reliability and timeliness in detecting an
evaporative system malfunction or leak. ' - '

(4.1.5) Implementation of this requirement is mandatory only for 1996 and later model
year vehicles designed to comply with the requirements of Title 13, California
Code of Regulations, Section 1976, "Standards and Test Procedures for Motor
‘Vehicle Fuel Evaporative Emissions," for 1995 and subsequent model year
vehicles. '

(4.2) Malfunction Criteria:

(4.2.1) An evaporative system shall be considered malfunctioning when no air flow from
the system can be detected, or when a system leak is detected that is greater
than or equal in magnitude to a leak caused by a 0.040 inch diameter orifice in
-any portion of the evaporative system excluding the tubing and connections
between the purge valve and the intake: manifold.

4.2.2) Beginning with the 988 2000 model year, manufacturers shall phase-in

diagnostic strategies to detect system leaks greater than or equal in magnitude to

& leak caused by a 0.020 inch diameter orifice. The phase-in percentages (based
‘on the manufacturer's projected sales volume for all vehicles) shall equal or
exceed 50 percent for the 4998 2000 model year, 75 percent for the 4898 2001
model vear, and 100 percent implementation for the 2000 2002 model year.
Small volume manufacturers. shall not be subject to the phase-in requirements:
however. 100 percent implementation shall be required for 2062 2002 model

ear,

4.2.3) On vehicles with fuel tank capacity greater than 25 gallons, the Executive Officer
shall revise the size of the orifice if the most reliable monitoring method available
cannot reliably detect a system leak of this the magnitudes indicated above.

(4.3) Monitoring Conditions: : ot ste
least-ehece-per-trip- Manufacturers shall define appropriate operating conditions for
monitoring, subject to the limitation that the monitoring ¢onditions  shall be encountered

- at least once during the first engine start portion of the applicable FTP test. The
monitoring system shall operate at least once per driving cycle during which_the
manufacturer-defined monitoring conditions are met. However, monitoring conditions
may be further limited with respect to detecting leaks equivalent to a 0.020 inch _
diameter orifice, subject to Executive Officer approval, on the basis that the monitoring
conditions will be reasonably-occurring in-use, and provided that a check for leaks
equal or greater in_ magnitude than a 0.040 inch orifice will continue to be conducted at
least once per driving cycle as indicated above. Subject to Executive Officer approval,
if performance of the check causes vehicles to exceed applicable emission standards
when using the best available technology, manufacturers may perform evaporative
system monitoring during a steady-speed condition, as defined in section (b) (1.3.2),
between 20 and 50 mph.
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(4:4) MIL Illumination and Faul Code Storage:

(4 4 1) Upon detection of an evaporative system malfunction or a malfunction that
prevents completion of an evaporative system check, the MIL shall illuminate and -
. " a fault code shall be stored no later than the end of the next driving cycle during
- which monltormq oceurs prowded the malfunctlon is aqam present. the—daag-nesﬂe

(4.4.2): 1if the diagnostic system is capable of discering that a system leak is being
- caused by a missing or improperly secured fuel cap, the manufacturer may notify .
" the vehicle operator through the use of an indicator light other than the MIL. The - -
- manufacturer is not required to store a fault code in this case. The indicator light
. shall conform to the requirements outlined in section (a) (1.1) for location and
- illumination. As another option, the manufacturer may extinguish the MIL, _
-~ - -provided no other malfunctions have been detected, and may erase the fault code -
"+ .. ¢ corresponding to the problem once the on-board diagnostic system has verifi ed '
.. that the fuel cap spemf cally has been securely fastened. Other equwalent
. _strategles shal! be con3|dered by the Executlve Offlcer

(5 O) SECONDARY AIR SYSTEM MONITORING
(5 1) Reqwrement Any vehicle equped with any form, of secondary air dellvery system - .

.+.sz..shall have the diagnostic system monitor the proper functlonlng of. (|) the secondary air- . |
S “delivery system and (i) any air switching valve.

(5.2) Malfunction Criteria: w
(6.2.1) The diagnostic system shall indicate secondary air delivery system malfunction
when the flow rate falls below the manufacturer's specified low flow limit such that
a vehicle would exceed 1.5 times any of the applicable FTP emission standards.

(6.2.2) Manufacturers adequately demonstrating that deterioration of the flow distribution
' system is unlikely may request Executive Officer approval to perform only a
. functional check of the system._As part of this demonstration, manufacturers

shall demonstrate that the materials used for the secondary air system (e.g.. air
hoses. and tubing} are inherently resistant to corrosion or other deterioration. s
such-a-ease; |f a functional check is approved, the diagnostic system shall
indicate a malfunction when some degree of secondary airflow is not detectable
in the exhaust system during a check.

(56.3) Monitoring Conditions: Ihe—men#e#mg—ef—the—see@mapdemew—system—anﬂhe-aw
switching-valve-shall-oscur-oncepertrip- Manufacturers shall define appropriate

operating conditions for monitoring of the secondary air system. subject to the limitation
that the monitoring conditions shail be encountered at least once during the first engine
start portion of the applicable FTP test. The monitoring system shall operate at least
once per driving cycle during Wthh the manufacturer-defined monitoring conditions are
met.
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(6.4) MIL Illumination and Fault Code Storage: - The diagnostic system shall store a fault
code and the MIL shall illuminate no later than the end of the next-trip-if-the

malfunction-is-again-detested next driving cycle during which monitoring occurs -

provided the malfunction is again present.

(6.0) AIR CONDITIONING SYSTEM REFRIGERANT MONITOR[NG 7
(6.1) Requirement:

{6.1.1) The diagnostic system shall monitor air conditioning systems for loss of
refrigerants which could harm the stratospheric ozone layer or are reactive in
forming atmospheric ozone. Any sensor used for such monitoring shall itself be
moenitored for proper circuit continuity and proper range of operation. ‘A provision
for ensuring that a leak has been corrected before extlngu:shmg the MIL shall be
provided. _ o

(6.1.2) Manufacturers of a model vehicle which will phase out the use of
chlorofluorocarbons in its air conditioning systems by the 1996 model-year or
which will use federally-approved refrigerants with substantially less atmospheric
ozone depleting potential than CFC-12 need not comply WIth thls reqmrement for
that model. : ‘ : :

(6 2) Maifunction Criteria: ‘Manufacturers shall provide a monitoring strategy for approval by::
the Executive Officer for monitoring a refrigerant Ieak The approval shall be based on
timeliness and reliability in detecting a leak. : .

(6.3) Monitoring Conditions: i i i ! ditioning -« M
ateastonce-perinp- Manufacturers shall def"ne appropnate operatlnq condrtlons for
monitoring, subject to the limitation that the monitoring conditions shail be encountered
at least once during the first engine start portion of the applicable FTP test. The
monitoring system shall gperate at least once per driving cycle during which the
manufacturer-defined monitoring conditions are met

(6.4) MIL Illumination and Fault Code Storage: The diagnostic system shall store a fault
code and the MIL shall illuminate no later than the end of the next trip-ifthe :
malfunctionis-again-present driving cycle during which monitoring occurs provided the
malfunction is again present. The diagnostic system shall not clear a fault code and
the MIL shall not turn off unless the leak has been corrected. :

(7.0) FUEL SYSTEM MONITORING

(7.1} Requirement. The diagnostic system shall monitor the fuel delivery system for its
ability to provide compliance with emission standards._For diesel vehicles and -
engines, the manufacturer shall monitor the performance of all electronic fuel system
components to the extent feasible with respect to the malfunction criteria_specified in
section (7.2) below.
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(7.2) Maifunction Criteria: ' The manufacturer shall establish malfunction criteria to monitor
- the fuel delivery system such that a vehicle’s emissions would not exceed 1.5 times

any of the applicable FTP standards before a fault is detected. If the vehicle is
equipped with fuel trim circuitry, the manufacturer shail include as one of the
malfunction criteria the condition where the trim circuitry has used up all of the. trim
adjustment allowed within the manufacturer's selected limit(s). Manufacturers may -
compensate the criteria limit(s) appropriately for changes in altitude or for temporary -
“introduction of large amounts of purge vapor or for other similar identifiable operat:ng. :
conditions when they occur.

(7.3) Monltonng Conditions: The fuel system shail be monltored continuously for the
S presence of a malfunctlon ' : '

(7 4) IVHL [llumination and Fault Code Storage

(7.4.1)- For fuel systems with short-term trim only capability, the diagnostic system shall. = .-
.. store a fault code after the fuel system has attained the criteria fimit for a .
- manufacturer-defined time interval sufficient to determine a malfunction. Ifthe - .
- maifunction criteria limit and time intervai are exceeded, the MIL shallbe =~ " =
= flluminated and a fault code stored no later than the end of the next driving cycle
. in which the criteria and interval are again exceeded, unless driving conditions = |
~ similar to those under which the problem was orlglnally detected have been .- - -
-encountered (see section (7.4.3)) without such an exceedance, in which casethe . -~ " .
~.initial temporary code and stored conditions may be erased. Furthermore, if ST
.- similar driving conditions are not encountered during 80 driving cycles tips
subsequent to the initial detection of a malfunction, the initial temporary code and
stored conditions may be erased. -

- (7.4.2) For fuel systems with long-term fuel trim capability, upon attaining a long-term
based malfunction criteria limit independent of, or in combination with, the
short-term trim system status, the MIL shall be illuminated and a fault code stored
no later than the end of the next tip driving cycle if the malfunction is again _
detected. [f the malfunction is not detected during the second driving cycle. the
MIL shall be illuminated and a fault code stored no later than the next driving
cycle in which the malfuncticn is again detected, unless driving conditions similar
to those under which the problem was originally detected have been encountered
(see subsection (7.4.3)) without an indication of a malfunction, in which case the

“initial temporary code and stored conditions may be erased. Furthermore, if
similar driving conditions are not encountered during 80 driving cycles trips
subsequent to the initial detection of a malfunction, the initial temporary code and
stored conditions may be erased.

(7.4.3) Upon detection of a fuel system malfunction, manufacturers shall store the engine
speed, load and warm-up status (i.e., cold or warmed-up) under which the
malfunction was detected. A-rip-er driving cycle shall be considered to have
similar conditions if the stored engine speed is encountered within 375 rpm, load
conditions within 10 percent, and the same warm-up status is present. With
Executive Officer approval, other strategies for determining if similar conditions
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have been encountered may be employed. Approval shall be based on
comparable timeliness and reliability in detecting similar conditions.

(8.0) OXYGEN SENSOR MONITORING -

(8.1} Requirement:

(8.1.1)

(8.1.2)

(8.1.3)

(8.1.4)

The diagnostic system shaill monitor the output voltage, response rate, and any
other parameter which can affect emissions, of all primary (fuel control) oxygen
(lambda) sensors for malfunction. It shall also monitor all secondary oxygen

- sensors (fuel trim control or use as a monitoring device) for proper output veltage

and/or response rate. Response rate is the time required for the oxygen sensor
to switch from lean-to-rich once it is exposed to a richer than stoichiometric
exhaust gas or vice versa (measuring oxygen sensor switching frequency may -
not be an adequate indicator of OXygen sensor response rate, partlcularly at low
speeds).

Either the lean-to-rich or both the lean-to-rich and rich- to-lean response rates
shall be checked. Response rate checks shall evaluate the portions of the
sensor’s dynamic signal that are most affected by sensor malfurictions such as
aging or poisoning.

Manufacturers may observe the voltage envelope of the sensor when cycled at a
frequency of 1.5 Hertz or greater, as determined by the manufacturer, to evaluate
a slow response rate sensor (i.e. a slow sensor cannot achieve maximum and/or
minimum voltage as will a good sensor given a properly chosen switching
frequency and fuel step change for the check). With Executive Officer approval,
manufacturers may use other voltage requirements/fuel-air switching frequencies
or monitoring strategies based on a determination of accurate and tlmely
evaluatlon of the sensor.

For sensors with different characteristics, the manufacturer shall submit data and
an engineering evaluation to the Executive Officer for approval based on showing
equivalent evaluation of the sensor.

For vehicles equipped with heated oxygen sensors, the heater circuit shall be

~ monitored for proper current and voltage drop (note: a continuity check of oxygen
- sensors is not required). Other heater circuit monitoring strategies would require

approval by the Executive Officer based on equally reliable and timely indication
of malfunction as current or voltage-based monitoring.

(8. 2) Malfunction Criteria:

(8.2. 1) An oxygen sensor shall be considered malfunctioning when the voltage response

rate, or other criteria are exceeded and causes emissions from a vehicle
equipped with the sensor(s) to exceed 1.5 times any of the applicable FTP
standards, or when the criteria of sensors for use as a diagnostic system
monitoring device (e.g., for catalyst efficiency monitoring) are exceeded.
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(8.2.2)

For heated oxygen sensors, the heater circuit shall be considered malfunctioning
when the current or voltage drop in the circuit is no longer within the
manufacturer's specified limits for proper normal operation (i.e.. within the cntena
required to be met by the component vendor for heater circuit performance - at

~ high mileage). Subject to Executive Officer approval, other monitoring strategy

malfunction criteria for detection of heater circuit malfunctions may be used
provided the manufacturer submits data and/or an engineering evaluation _
adequately showing monitoring reliability and timeliness to be equivalent to the
stated criteria in this paragraph.

"(8.3) Monitoring Conditions:

(831)

For primary oxygen sensor(s) used for fuel control, the response rate and output
voltage shall be monitored for malfunction before the end of the first idle period
after the vehicle has commenced closed-loop operation, if the necessary checking

- ~ condition for acceptable oxygen sensor(s) performance has been encountered.

The performance of the sensor can only be judged acceptable by one or more of

. - - the following means: within any 20 second reasonably steady speed condition as
- defined in (b) (1.3.2), within any deceleration of 3 seconds or more, or durmg the -
-+ first idle period of at least 20 seconds after closed loop operation begins (i.e., not

- during an acceleration condition); not withstanding, unacceptable performance

can be determined at any time. Other monitoring conditions may be used

- provided the manufacturer provides a monitoring strategy and supporting data -

~showing equivalent monitoring reliability and timeliness in detecting a

- malfunctioning sensor compared to the above monitoring conditions and the

(8.3.2)

(8.3.3)

Executive Officer approves.
For secondary oxygen sensors used for catalyst monitoring and/or fuel systerﬁL

trim, the manufacturer shall define appropriate operating conditions for response
rate and/or output voltage malfunction monitering shal-be+enitorad -for

. malfunction, subject to the limjtation that the monitoring conditions shall be

encountered at least once during the first engine start portion of the applicable

FTP test. The monitoring system shall operate at least once per driving cycle
during which the manufacturer-defined monitering conditions are met per—t-Fip.

For heated oxygen sensors, the manufacturer shall define appropriate operatlng
conditions for malfunction monitoring of the heater circuit shall-be-menitored-for

malfunction, subject to the limitation thaf the monitoring conditions shall be
encountered at least once during the first engine start portion of the applicable
FTP test. The monitoring system shall operate at least once per driving cycle
during which the manufacturer-defined monitoring conditions are met pertrip.

(8.4) MIL Illumination and Fault Code Storage: Upon detection of any oxygen sensor
malfunction, the diagnostic system shall store a fauit code and the MIL shall illuminate

no later than the end of the next frip-the-malfunction-is-again-present driving cycle

during which monitoring occurs provided the malfunction is again present.
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(8.5) Other (non-lambda) Oxygen Sensors:

- {8.5.1) For vehicles equipped with universal exhaust gas oxygen sensors (i.e.- sensors
which provide an output proportional to exhaust gas oxygen concentration), the
manufacturer shall define appropriate operating conditions for the diagnostic
system shali-provide to perform a response rate check (the time required to
respond to a specific change in fuel/air ratio), subject to the limitation that the

. monitoring conditions shall be encountered at least once during the first engine
start portion of the applicable FTP test. The monitoring system shall operate at
least once per driving cycle during which the manufacturer-defined monitoring
conditions are met. pertrip-and-an The diagnostic system shall also perform an
out-of-range check for which monitoring shall be continuous. For malfunctions

-MIL illiimination and fault code storage shall be as in (8 4),

(8.5'.'2) -If a manufacturer utilizes other types of oxygen sensors the manufacturer shall
submit a monitoring plan to the Executive Officer for approval based on
equivalent monltorlng w:th conventlonal sensors.

(9.0) EXHAUST GAS RECIRCULATION (EGR) SYSTEM MONITORENG
(9.1) Requirement:

{9.1.1) The diagnostic system shail monitor the EGR system on vehlctes so-equnpped for
low and high flow rate malfunctions.

(9.1.2) Manufacturers may request Executive Officer approval to temporatrily disable the
EGR system check under specific conditions ifit-can-be- provided the
manufacturer submits data and/or an engineering evaluation which adequately
demonstrated that a reliable check cannot be made when these condltlons exist.

(9. 2) Malfunction Criteria: The EGR system shall be considered ma!funct[onlng when one or
both of the following occurs: (1) any component of the system fails to perform within
manufacturer specifications, or (2) the EGR flow rate exceeds the manufacturer's
specified low or high flow llmlts such that a vehicle would exceed 1.5 times any of the
applicable FTP emission standards.

(9.3) Monitoring Conditions: Fhe-diagnostic-system Manufacturers shall define appropriate
operating conditions for monitoring the EGR _system, subject to the limitation that the

monitoring conditions shall be encountered at least once during the first engine start
portion of the applicable FTP test monitorthe-EGR-system-atleast-once-perirp. The
monitoring system shail operate at least once per driving cycle during which the
manufacturer-defined monitoring conditions are met.

(9.4) MIL lllumination and Fault Code Storage: The diagnostic system shall store a fauit -
code and the MIL shall illuminate no later than the end of the next driving cycle during

which monitoring occurs provided trip-if the malfunction is again present.
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(10.0) COMPREHENSIVE COMPONENT MONITORING

(10.1). .Requirement:_The diagnostic system shall momtor for malfunction any electronic
powertrain component/system not otherwise described above which either provides -

input to (directly or indirectly). or receives commands from the on-board computer,

- and which: (1) can affect emissions during any reasonable in-use driving condition, or

(2) is used as part of the diagnostic strategy for any other monitored system or

component.

(10.1.1) Input Components:

: %B}(_).

The monltonng system shall have the capability of detectlng, at a minimum, lack
of circuit continuity and out of range values to ensure proper operation of the
input device. The determination of out of range values shall include logic.

evaluation of available information to determine if a component is operating w1thm"'."l |

its normal range (e.q.. a low throttle position sensor voltage would not be . =
reasonable ata hIC]h enqme speed with a high mass airflow sensor reading). ee-g—

Input components may include, but are not limited to, the vehicle speed sensor,
crank angle sensor, knock sensor, throttie position sensor, coolant temperature
sensor, cam position sensor, fuel composition sensor (e.g. methanol flexible fiel
vehicles), transmission electronic components such as sensors, modules, and
solenoids which provide signals to the powertrain control system (see section (b)
(10.5)).

The coolant temperature sensor shall be monitored for achieving a stabilized
minimum temperature level which is needed to achieve closed-loop operation_{(or
for diesel applications, the minimum temperature needed for warmed-up fuel
control to begin} within a manufacturer-specified time interval after starting the
engine. _ The time interval shall be a function of starting engine coolant
temperature and/or a function of intake air temperature. Manufacturers shall
provide data to support specified times. - The Executive Officer shall allow
disablement of this check under extremely low ambient temperature conditions
provided a manufacturer submits data and/or an engineering evaluation which
adeguately demonstrateing non-attainment of a stabilized minimum temperature.

(10.1.2) Output Components:

(A) The diagnostic system shall monitor_output components for proper functional

response to computer commands #e#p#eper—ﬂ&neﬂena#es-pense—te—eaeh—eem-pu%e;

21



(B) Components for which functional monitoring is not feasible shall be monitored, at a |
minimum, for proper circuit continuity and out of range values, if applicable.

() Output components may include, but are not limited to, the automatic idle speed
motor, emission-related electronic only transmission controls heated fuel preparation

systems,_the wait-to-start lamp on diesel applications, and a warmup catalyst
bypass valve (see section (b) (10.5)).

(10.2) Malfunction Criteria:

(10.2.1)

(10.2.2)

(10.3) Monitoring Conditions:

Input Components: [nput componentsfsystems shall be c'ons'idered
maifunctioning when, at a minimum, lack of circuit continuity or

manufacturer—spemf ed out-of—range values occur—Adéﬂenauy—the—eeelant

Output Components: Output components/systems shall be considered
malfunctioning when a proper functional response to eash computer commands
does not occur. Should a functional check for malfunction not be feasible, then
an output component/system shall be considered malfunctioning when, at a
minimum, lack of circuit contmwty or manufacturer-specified out—of—range values
oceur. ‘ : : :

sontinuoushy:

(10.3.1)

Input Components: [nput components shall be'monitored continiigusly for proper

range of values and circuit continuity. For rationality monitoring (where
applicable), manufacturers shall define appropriate operating conditions during

. which monitoring .shall occur, subject to the limitation_that the monitoring

(10.3.2)

- conditions shail be encountered at least once during the first engine start portion

of the applicable FTP test. Rationality monitoring shall occur at least once per

driving cycle during which the manufacturer-defined monitoring conditions are-

met.

Qutput Components: Monitoring for circuit continuity and proper range of values

(if applicable) shall be conducted continuously. For functional monitoring,
manufacturers shall define appropriate operating conditions during which
monitoring shall occur, subject to the limitation that the monitoring conditions
shall be ericountered at least once during the first engine start portion of the -
applicable FTP test. However, functional monitoring may be conducted during
non-FTP driving conditions, subject to Executive Officer approval, if the . -
manufacturer provides data and/or an engineering evaluation which adeguately
demonstrate that the component does not normally function, or monitoring is
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othe.nNise not feasible, during applicable FTP test driving conditions. Functional
monitoring shall occur at least once per driving cycle during which the
manufacturer—def ned monitoring conditions are met.

(10. 4) MlL [lumination and Fault Code Storage

1{10.4.1}) Upon detecting a malfunctlon the diagnostic system shall store a fault code aﬁd :
: the-MiL shall #luminate no later than the end of the next driving cycle during -
which_monitoring occurs prowded tnp—;-f—the maifunction is again detected.

 (10.4.2) 'In conijunction with storing a fault code, manufacturers shall 1IIum|nate the MIL
for malfunctions of components/systems for which either of the following occurs: .

- 1) When malfunctioning, the component or system could cause vehicle

emissions to increase by 15 percent or more of the FTP standard. or 2) The :

component/system is used as part of the diagnostic stratéqy for any other
monitored system or component.

_ (10 5) Component Determmatlon The manufacturer shall determlne whether a powertram

o input or output component not otherwise covered can affect emissions, [f the
Executive Officer reasonably believes that a manufacturer has incorrectly determined :
that a component cannot affect emissions, the Executive Officer shall require the - -
manufacturer to provide emission data showing that such a component, when faulty
and installed in a suitabie test vehicle, does not have an emission effect. Emlssmn
data may be requested for any reasonable drlvmq condition.

(c) ADDIT!ONAL MIL ILLUMINATION AND FAULT CODE STORAGE PROTOCOL

(1.0) MIL ILLUMINATION For all emission-related components/systems upon final s
determination of malfunction, the MIL shall remain continuously illuminated (except that
it shall blink as indicated prev:ously for misfire detection). If any malfunctions are
identified in addition to misfire, the misfire condition shall take precedence, and the MIL
shall blink accordingly. The diagnostic system shall store a fault code for MIL
illumination whenever the MIL is illuminated. The diagnostic system shall illuminate the
MIL and shall store a code whenever the engine-conirel powertrain enters a default or
"limp home" mode of operation. The diagnostic system shall illuminate the MIL and
shall store a code whenever the engine control system fails to enter closed-loop
operation (if employed) within a manufacturer specified minimum time interval.

(2.0) EXTINGUISHING THE MIL

(2.1} Misfire and Fuel System Malfunctions: For misfire or fuel system malfunctions, the MIL -
may be extinguished if the fault does not recur when monitored during three subsequent
sequential driving cycles in which conditions are similar to those under which the
malfunction was first determined (see sections (b) (3.4.3) and (b)(7.4.3)).

(2.2) All Other Malfunctions: Except as noted in section (b) (6.4), for all other faults, the MIL
may be extinguished after three subsequent sequential driving cycles during which the
monitoring system responsible for iluminating the MIL functions without detecting the
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malfunction trips-in-which-the-maliunctionHas-net-recurred and if no other malfunction

has been identified that would independently illuminate the MIL according to the
requirements outlined above.

(3.0) ERASING A FAULT CODE The diagnostic system may erase a fault code if the same

(d)

(©)

fault is not re-registered in at least 40 engine warm-up cycles, and the MIL is not

: |ltum|nated for that fault code.

TAMPERING PROTECTION Computer-coded engine operating parameters shall 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 which are unlikely to require protection. Criteria to be evaluated in making
an exemption include, but are not limited to, current availability of performance chips,
high performance capability of the vehicle, and sales volume. Manufacturers using
reprogrammable computer code systems {e.q., EEPROM) shall employ proven methods
to deter unauthorized reprogramming which may include copyrightable executable
routines or other methods. Beginning with the 1999 model year, manufacturers shall
include enhanced tamper protection_strategies including data encryption using methods
to secure the encryption algorithm, and write protect features requiring electronic access
to an off-site computer maintained by the manufacturer. Equivalent methods shall also

: be conSIdered bv the Executlve Oﬂ' icer. —Aﬂ-y—Fe-pFegFa#Hna-b#e—Genmiter—-eede—system

READINESS/FUNCTION CODE The on-board computer shall store a code upon first -
completing ¥ a full diagnostic check (i.e., the minimum number of checks necessary for
MIL illumination) of all monitored components and systems (except as noted below) kas -
not-been-completed since the computer memory was last cleared_(e.q., through the use

of a scan tooi or batterv d:sconnect) —the—manufaetuncepslmstem—a—eede-m&eanng-the

shall be stored in the format specnfed bv SAE J1979 or SAE J1939 wh|chever applies.
Both documents are incorporated by reference in sections (k)(2.0) and (k}(5.0). The
diagnostic system check for comprehensive component monitoring and continuous
monitoring of misfire and fuel system faults shall be considered complete for purposes
of determining the readiness indication if malfunctions are not detected in these areas

by the time all other diagnostic system checks are complete. If monitoring is

temporarily disabled under conditions which may lead to false codes for any system,
that check shall not be considered in determining diagnostic system readiness. For
evaporative system monitoring, the readiness indication shall be set when a full _
diagnostic check has been completed with respect to the 0.040 inch orifice malfunction
criteria if the monitoring conditions are constrained with respect to detection a 0.020

inch leak (see sections. (b)(4 2. 2) and (4 3). Jh&éhagnestw—syetem-shaifka\lse-melude-a
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(f)

STORED ENGINE CONDITIONS Upon detection of the first malfunction of any
component or system, "freeze frame" engine conditions present at the time shall be
stored in computer memory. Should a subsequent fuel system or misfire malfunction:
occur, any previously stored freeze frame conditions shall be replaced by the fuei
system or misfire conditions (whichever occurs first). Stored engine conditions shall
include, but are not limited to, calculated load value, engine RPM, fuel trim value(s) (if

~available), fuel pressure (if available), vehicle speed (if available), coolant temperature,

intake manifold pressure (if available), closed- or open-loop operation (if available), and
the fault code which caused the data to be stored. The manufacturer shall choose the

~most appropriate set of conditions facilitating effective repairs for freeze frame storage.

Only one frame of data is required. Manufacturers may at their discretion choose to
store additional frames provided that at least the required frame can be read by a

~ generic scan tool meeting SAE specifications established in SAE Recommended

Practices on "OBD Il Scan Teol" (J1978), March-1982 June, 1994, and "E/E Dlagnostlc :
Test Modes" (J1979), December4894 June, 1994, which are mcorporated by reference

 herein._If approval is granted to use the SAE J1939 communication protocol according

S to section (k}(5.0), the data shall be accessible using a scan tool meeting the J1939

@) .

specifications. If the fault code causing the conditions to be stored is erased in
accordance W|th section (¢) (3.0}, the stored englne condltlons may be cleared as: well

%BW—QEMQNSIRAILQN—MEH}G&E MONITORING SYSTEM
DEMONSTRATION REQUIREMENTS

(1 O) REQUIREMENT Each year a manufacturer shall prowde emission test data obtamed

~ from a certification durability vehicle for one engine family eemﬁea-t-;en—d-upab#aty—svemele i

that has not been used previously for purposes of this section. |f a manufacturer does
not have a certification durability vehicle available which is suitable for.this -

gemeonstration the engine family designated for testing. Fthe Executive Officer shalls-
permit a manufacturer to satlsfv thls reqwrement W|th wawe—th-rs—req-wremen-t—#—a

a representative hlgh mileage vehlcle or vehlcles (or a representative high
operating-hour engine or engines) acceptable to the Executive Officer to demonstrate
that malfunction criteria are based on emission performance. The Air Resources Board
(ARB) shall determine the demenstration—vehicle engine family to be demonstrated.

Each manufacturer shail notlfy the Executlve Offi icer prior to mnmng—a—@at#er:ma

gglylng for certlf catlon of the englne fam:lles Qlanned for a gartrcular model year in

order to allow selection of the engine family to be demonstrated. Demonstration tests
shall be conducted on the certification durability vehicle or engine at the end of the
required mileage or operating-hour accumulation. For non-LEVs, until a NOx standard
applicable for more than 50,000 miles is established in Caiifomia, the federal 50,000 to
100,000 mile NOx standard shall be used for demonstration purposes.

(1.1) Flexible fuel vehicles shall perform each demonstration test using 85 percent methanol

and 15 percent gasoline, and gasoline only. For vehicles capable of operating on other
fuel combinations, the manufacturer shall submit a plan for performing demonstration
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testing for approval by the Executive Officer on the basis of providing accurate and
timely evaluation of the monltored systems.

(2.0} APPLICABILITY: The manufacturer shall perform single-fault testing based on the
applicable FTP test cycle with the following componentslsystems at thelr malfunction
criteria limits as determined by the manufacturer'

(2. 1) Oxygen Sensors. The manufacturer shall conduct the following demonstration tests:
The first test involves testing all primary and secondary (if equipped) oxygen sensors
used for fuel control simultaneously possessing normal output voltage but response rate
deteriorated to the malfunction criteria limit (secondary oxygen sensors for which -
response rate is not monitored shall be-with normal response characteristics). The

- second test shall include testing with all primary and secondary (if equipped) oxygen
sensors used for fuel control simultaneously possessing output voitage at the
maifunction criteria limit. Manufacturers shall also conduct a malfunction criteria
demonstration test for any other-oxygen sensor parameter that can cause vehicle
emissions to exceed 1.5 times the applicable standards (e.g., shift in air/fuel ratio at
which oxygen sensor switches).  When performing additional test(s), all primary and
secondary (if equipped) oxygen sensors used for fuel control shall be operating at the
malfunction criteria limit for the applicable parameter only. All other primary and
secondary oxygen sensor parameters shall be with normal characteristics. The :
Executive Officer may approve other demonstration protocols if the manufacturer can

adequately show comparable assurance that the malfunction criteria are chosen based ‘
on meeting emission requirements.

(2.2) EGR System: The manufacturer shall conduct only one flow rate demonstration test at
the low flow limit,

(2.3) Fuel Metering System:

(2.3.1) For vehicles with short-term or long-term fuel trim circuitry, the manufacturer’
shall conduct one demonstration test at the border of the rich limit and one
- demonstration test at the border of the lean limit establlshed by the manufacturer
for emission compliance.

(2.3.2) For other systems, the manufacturer shall conduct a demonstration test at the
criteria limit(s).

(2.3.3) For purposes of the demonstration, the fault(s) induced may result in a uniform
~ distribution of fuel and air among the cylinders. Non-uniform distribution of fuel

and air used to induce a fault shall not cause an indication of misfire. The
manufacturer shall describe the fault(s) induced in the fuel system causing it to
operate at the criteria limit(s) for the demonstration test (e.g., restricted or
increased flow fuel injectors, an altered output signal airflow meter, etc.).
Computer modifications to cause the fuel system to operate at the adaptive limit .
for maifunction shall not be allowed for the demonstration tests.
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(2.4) Misfire: The manufacturer shalt conduct one FTP demonstration test at the criteria limit
specified in (b)(3.2)(B) for malfunction and a second demonstration test showing that
the vehicle is capable of passing a California Inspection/Maintenance test when
operating at the misfire criteria limit._This demonstration is not required for dresel

Qghcat!ons

(2.5) Secondary Air System: The manufacturer shall conduct a flow rate demonstration test .
at the low flow limit, unless only a functional check is permltted according to sect|o

{b)(5.2.2).
‘ - {2.8) Catalyst Efficiency:

- (2.6.1) Non-Low Emission Vehicles: The manufacturer shall conduct a baseline FTP
test with a representative 4000 mile catalyst system followed by one FTP
demonstration test using a catalyst system deteriorated to its malfunction limit. If
a manufacturer is employing a steady state catalyst efficiency check in
accordance with section (b) (1 .2.4), demonstration of the catalyst monltonng

- system is not required. :

(2 6. 2) Low Emission Vehicles: The manufacturer shall conduct a catalyst effi crency )
- demonstration using a catalyst system deterlorated to within the malfunction -

7 (2.7) Heated Catalyst Systems: Eor-heated-catalyst-systems-that use-an-after-start-heating
strategy—t The manufacturer shall conduct a demonstration test where:the designated
heating temperature is reached at the time limit for maifunction after engine starting.

(2.8) Manufacturers may electronically simulate deteriorated components, but may not make
any vehicle control unit modifications when performing demonstration tests. All
equipment necessary fo duplicate the demonstration test must be made available to the
ARB upon request. : A

(3.0) PRECONDITIONING The manufacturer shall use the first engine start portion of one
applicable FTP cycle for preconditioning before each of the above emission tests. If a
manufacturer sar-provides data and/or an engineering evaluation which adequately
‘demonstrate that additional preconditioning is necessary to stabilize the emission _
control system, the Executive Officer shall allow an additional identical preconditioning
cycle, or a Federal Highway Fuel Economy Driving Cycle, following a ten-minute (or 20
minutes for medium duty engines certified on an engine dynamometer) hot soak after

the initial preconditioning cycle. The manufacturer shall not require the demonstration

vehicle to be cold soaked prior to conducting preconditioning cycles in order for the
monitoring system demonstration {0 be successful. A-cold-stardt-shall-not-berequired

prior-to-conducting-proconditioning—cyeios:
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(4.0) EVALUATION PROTOCOL.- -
(4.1) \M%h#e—e*eeeﬁen—ef—shen—te#n—mm—mweles_ﬂhe manufacturer shail set the

system or component for which detection is.to be demonstrated at the-criteria limit(s)
from-the-beginning-of-and-througheut-the- prior to conducting the. applicable
preconditioning cycle(s) ard-FFR-test: (For misfire demonstration. misfire shall be set
at its criteria_limit as specified pursuant to section (b)(3.2)(B)). If a second
preconditioning cycle is permitted in accordance with section (3.0) above. the -
manufacturer may adjust the demonstrated system or component before conducting the
second preconditioning cycle; however, the demonstrated system or component shall
not be replaced, modified or adjusted after preconditioning has taken place.

end—lZFP—teet-syeles- After Dreoondltlonlnq the veh:cle shall be operated over the f" rst

. engine start portion of the applicable FTP test to allow for the initial detection of the
malfunction. This driving cycle may be omitted from the evaluation protocol if it is
unnecessary. If required by the demonstrated monitoring strategy, a cold soak may be
performed prior to conductmq this driving cycle, .

eh|cle shal! then be operated over a fuII agglicable FTP test.

4. 4) For.ali demonstrations, the MIL shall be illuminated before the hot start por‘uon of the
full FTP test in accordance with requirements of subsection (b):

(4.4.1) If the MIL does not illuminate when the systems or components are set at their
limit(s), the criteria limit or the OBD system is not acceptable

(4.4.2) Except for catalyst efficiency demonstration, if the MIL iIIuminates and em.issions
- do not exceed 1.5 times any of the applicable FTP emission standards; no -
further demonstration shall be required. ‘ :

(4.4.3) Except for catalyst efficiency demonstration, if the MIL illuminates and emissions
exceed 1.5 times any of the applicable FTP emission standards, the vehicle shall
be retested with the component’s malfunction criteria limit value reset such that
vehicle emissions are reduced by no more than 30 percent. Limit vaiue at a
minimum includes, in the case of oxygen sensors, response rate and voltage; for
EGR systems, EGR flow rate; for secondary air systems, air flow rate; for
short-term fuel trim- only systems, time interval at the fuel system range of .
authority limit; for long-term fuel trim systems, shift in the base fuel calibration;
for heated catalyst systems, the time limit between engine starting and attaining
the designated heating temperature (if an after-start heating strategy is used);
and for misfire, percent misfire. Far the OBD system to be approved, the vehicle
must then meet the above emission levels when tested with the faulty
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components. The MIL shall not illuminate during this demonstration.

(4.4.4) For Non-LEV catalyst efficiency demonstration, if HC emissions do not increase
by more than 1.5 times the standard from the baseline FTP test and the MIL is
iluminated, no further demonstration shall be required. However, if HC

. emissions increase by more than 1.5 times the standard from the baseline FTP
test and the MIL is illuminated, the vehicle shall be retested with the average
FTP HC conversion capability of the catalyst system increased by no more than
10 percent (i.e., 10 percent more engine out hydrocarbons are converted). For
the OBD system to be approved, the vehicle must then meet the above emission
levels when re-tested.  The MIL shall not illuminate during this demonstration.

(4.4.5) For Low Emission Vehicle catalyst efficiency demonstration, if HC emissions do
not exceed the applicable emission threshold specified in section (b)(1.2.2Y and
the MIL is illuminated, no further demonstration_shall be required. However. if

- HC emissions exceed the threshold and the MIL is iluminated, the vehicle shall
be retested with average FTP HC conversion capability of the catalyst system
increased by no more than 5 percent (i.e., 5 percent more engine out ‘
hydrocarbons are converted). For the OBD Il system to be approved. the .

_vehicle must then meet the above emission leveis when re-tested. The MIL shall-'

not |Iium|nate dunnq this demonstratlon —#—eatatyst—e#ue&eney—w#m—%he

4.5) If an OBD system is determined unacceptable by the above criteria, the manufacturer
may re-calibrate and re-test the system on the same DDV vehicle. Any affected
monitoring systems demonstrated prior to the re-calibration shall be re-verified.

(h) CERTIFICATION DOCUMENTATION; The manufacturer shall submit the following
documentation for each engine family at the time of certification. With Executive Officer
approval. one or more of the documentation requirements specified in this section may
be waived or altered if the information required would be redundant or unnecessarily
burdensome to generate:

(1) A written description of the functional operation of the diagnostic system to be
included in Section 8 of manufacturers’ certification applications.
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(2) A table providing the following information for each monitored component or system

(either computer-sensed or -controlled) of the emission control system

i corresponding fault code

3)

(4)

ii.  monitoring method or procedure for malfunctlon detectlon

jii. primary malfunction detection parameter and its type of output signal

iv. fault criteria limits used to evaluate output signal of primary parameter

v. other monitored secondary parameters and conditions (in engineering units)
necessary for malfunction detection '

vi. monitoring time length and frequency of checks

- vii. criteria for storing fault code

viii. criteria for illuminating malfunction indicator ilght
ix. criteria used for determining out of range values and input component rationality
checks ,

A logic flowchart describing the general method of detecting malfunctions for each
monitored emission-related component or system. To the extent possible,
abbreviations in Society of Automotive Engineers’ (SAE) J1930 "Electrical/Electronic
Systems Diagnostic Terms, Definitions, Abbreviations, and Acronyms", September.
4984 June, 1993, shall be used. J1930 is incorporated by reference herein. The
information required in the chart under (2) above may instead be included in this
flow chart, provided all of the information required in (2) is inciuded.

A listing and block diagram of the input parameters used to calculate or'deten'mne
calculated load values and the input parameters used to calculate or determine fuel

- {rim values.

©)

(€)

@

(10)

A scale drawing of the MIL and the fuel cap indicator light, if present, whzch
specifies location in the instrument panel, wording, color, and lntensﬂy

Emission test data specified in subsection (g).

Data supporting the selected degree of misfire which can be tolerated W|thout
damaging the catalyst. :

Data supporting the limit for the time between engine starting and attaining the

designated heating temperature for after-start heated catalyst systems.

For Low Emlssmn Vehlcies data suppomng the crttena used the—dmgnest&e

te—ég—peiﬂeent—éetene;auen—level to tndlcate a malfunotlon when catalvst detenoratlon

causes emissions to exceed the applicable threshold specified in section (b}{(1.2.2).

For Non-Low Emission Vehicles, data supporting the criteria used to indicate a
malfunction when catalyst deterioration leads to a 1.5 times the standard increase in
HC emissions. If a steady state catalyst efficiency check is employed in accordance
with section (b)(1.2.4), data supporting the criteria used by the diagnostic system for
establishing a 60 to 80 percent catalyst efficiency level shall be provided instead.
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- (11)- Data supporting the criteria used to detect evaporative purge system Ieaks' -

(12) A description of the modified or deteriorated components used for the fault
- simulation

te—dwe%he%eksyste#He—the—emeﬂa%m{s}—iepderneas#amg_wet
_ 'system—eemehanee—mth—the—requ#eacmts—ef- with respect to the demonstration tests
specified in subsection (g)

{(13)- A listing of all electronic powertrain input end output Siqnals.

(134) - Any other information determined by the Executive Officer to be necessary to -
demonstrate compliance with the requxrements of this section. :

IN- USE RECALL TESTING PROTOCOL The manufacturer shall adhere to the fotlow:ng

procedures for vehicles subject to in- use recall testmg required by the ARB:

_(1) If the MIL |llum|nates dunng a test cycle or during a precondltlomng cycle the fauit

~‘causing the ilumination may be identified and repaired following published procedures
readlly available to the public lnctudlng the independent serwce sector

(2) The test may be rerun, and the results from the repalred vehlcle may be used for
: emms:on reporting purposes.

: "_(3) If a vehicle contains a part which is operating outside of design specifications with no

“MIL illumination, the part shall not be replaced prior to emission testing unless itis -~
determined that the part has been tampered with or abused in such a way that the
diagnostic system cannot reasonably be expected to detect the resulting maifunction..

(4) Failure of a vehicle, or vehicles on average, to meet applicable emission standards
with no illumination of the MIL shall not by itself be grounds for requiring the OBD
system to be recalled for recalibration or repair since the OBD system cannot predact
precisely when vehicles exceed emission standards.

(5) A decision to recall the OBD system for recalibration or repair will depend on factors
including, but not limited to, level of emissions above applicable standards, presence
of identifiable faulty or deteriorated components which affect emissions with no MIL
illumination, and systematic erroneous activation of the MIL. With respect to
erroneous activation of the MIL, the manufacturer may request Executive Officer
approval to take action apart from a formal recall (e.q.. extended warranty or a service

campaign) to comrect the performance of the diagnhostic strategy on in-use vehicles. In

considering a manufacturer's request, the Executive Officer shall consider the
estimated frequency of false MIL activation in-use, and the expected effectiveness in
relation to a formal recall of the manufacturer's proposed corrective action in capturing
vehicles in the field. For 1994 and 1995 model years-enly, on-board diagnostic
system recall shall not be considered for excessive emissions without MIL illumination
(if required) and fault code storage until emissions exceed 2.0 times any of the
applicable standards in those instances where the malfunction criterion is based on
exceeding 1.5 times any of the applicable standards._This higher emission threshold

N
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for recall shall extend up t6 the 1998 model vear for TLEV applications {except for
catalyst monitoring, for which the threshold shall extend to the 2000 model year), and
to the 2000 model year for all applicable monitoring requirements on LEV and ULEV

applications.

(6) Regarding catalyst system monitoring, unmonitored catalysts shall be normally aged.

() - CONFIRMATORY TESTING The ARB may perform confirmatory testing of
manufacturers’ diagnostic systems for compliance with requirements of this section in
accordance with malfunction criteria submitted in the manufacturer's approved certification
documentation. The ARB or its designee may install appropriately deteriorated or
maifunctioning components in an otherwise properly functioning test vehicle of an engine
family represented by the demonstration test vehicle(s) (or simulate a deteriorated or
‘malfunctioning component response) in order to test the fuel system, misfire detection’
system, oxygen sensor, secondary air system, cataiyst efficiency monitoring system;,
heated catalyst system, and EGR system malfunction criteria for compliance with the
applicable emission constraints in this section. Confirmatory testing to verify that
malfunction criteria are set for compliance with emission requirements of this sectlon shall
be limited to vehicles in engine families derived from the demonstration vehicle(s). -
Diagnostic systems of a representative sample of vehicles which uniformly fail to meet the
requirements of this section may be recalled for correétion.

(k) STANDARDIZATION Standardized access to emission-related fault codes,
emission-related powertrain test information (i.e., parameter values) as outlined in
subsection (I}, emission related diagnostic procedures, and stored freeze frame data shall
be incorporated based on the industry specifications referenced in this regulation.

(1.0) Either SAE Recommended Practice J1850, "Class B Data Communication Network
Interface”, August-4884 May. 1994, or ISO 9141-2 GARB, "Road vehicles - -
Diagnostic Systems - CARB Requirements for Interchange of Digital Information,"
February, 1994, which are incorporated by reference, shall be used as the on-board to
off-board network communications protocol. - All SAE J1979 emission related
messages sent to the J1978 scan tool over a 11850 data link shall use the Cyclic
.Redundancy Check and the three byte header and shall not use mter-byte separatlon
or checksums. :

(2.0) J1978 & J1979 Standardization of the message content (including test modes and
test messages) as well as standardization of the downloading protocol for fault codes,
parameter values and their units, and freeze frame data are set forth in SAE
Recommended Practices on "OBD |l Scan Tool" (J1978), March—4992 June, 1994,
and "E/E Diagnostic Test Modes" (J1979), Desember—49884 June 1994. which have
been incorporated by reference. Fault codes, parameter values, and freeze frame
data shall be capable of being downloaded to a generic scan tool meetmg these SAE
specifications.

(2.1} Manufacturers shall make readily available at a fair and reasonable price to the
automotive repair industry vehicle repair procedures which allow effective emission
related diagnosis and repairs to be performed using only the J1978 generic scan tool
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L @.2)

(3.0)

(4.0)

and commonly available, non-microprocessor based tools. In addition to these
procedures, manufacturers may publish repair procedures referencing the use of
manufacturer specific or-enhanced equipment.

The J1978 scan tool shall be capable of notifying the user when one or more of the. -
required monitoring systems are not inciuded_ as part of_the OBD system. :

J2012 Part C Uniform fault codes based on SAE specifications shall be employed.
SAE "Recommended Format and Messages for Diagnostic Trouble Codes" (J2012)
March January, 1892 1994, is incorporated by reference.

J1962 A standard data link connector in a standard location in each vehicle based on.
SAE specifications shall be incorporated._The location of the connector shall be easily

identified by a technician entering the vehicle from the driver's side. Any pins in the

standard connector that provide any electrical power shall be properly fused to protect.
the integrity and usefulness of the diagnostic connector for diagnostic purposes. The
SAE Recommended Practlce "Diagnostic Ccmnector’r (J1962) June 19892, is '
incorporated by reference.-

With Executive Officer approval, medium-duty vehicles may alternatively employ thé‘ :

'  (5.0)"'

‘communication protocols established in SAE Recommended Practice J19839 to satisfy

- the standardization requirements_specified in sections (k)(1) through (k}4) above.
- The Executive Officer’s decision shall be based on the effectiveness of the SAE J1939

- protocol in satisfying the diagnostic information requirements of Sectlon 1968 1 |n N

comparison with the above referenced documents,

(I) SIGNAL ACCESS

(1.0)

(2.0)

The following signals in addition to the required freeze frame information shall be
made available on demand through the serial port on the standardized data link
connector: calculated load value, diagnostic trouble codes, engine coolant
temperature, fuel control system status {open loop, closed loop, other,_if equipped
with closed loop fuel control), fuel trim (if equipped), fuel pressure (if available),
ignition timing advance (if equipped), intake air temperature (if equipped), manifold air
pressure (if equipped), air flow rate from mass air flow meter (if equipped), engine
RPM, throttle position sensor output value (if equipped), secondary air status
(upstream downstream, or atmosphere; if equipped), and vehicle speed (if equipped).
The signals shall be provided in standard units based on the SAE specifications
incorporated by reference in this regulation, and actual signals shali be clearly
identified separately from default value or limp home signals.

The manufacturer shall publish in factory service manuals a normal range for the
calculated load value and mass air flow rate_(if available) at idle, and at 2500 RPM
(no load, in neutral or park). If 2500 RPM is outside of the operating range of the
engine, the corresponding data may be omitted. [f the total fuel command trim is
made up by more than one source (e.g. short-term trim and long-term trim), all fuel
trim signals shall be available. The signals shall be provided in standard units based
on the incorporated SAE specifications, and actual signals shall be clearly identified
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(3.0)

separately from default value or. hmp home signals. Dlesel vehicles shall be exemot
from this requirement. :

Oxygen sensor data that will allow dlagn05|s of malfunctioning oxygen sensors shall
be provided through serial data port on the standardized data link. [n addition,
beginning with the 1996 model year _(with full compliance required by the 1997 model
year), for all monitored components and systems, except misfire detection, fuel

- system monitoring, and comprehensive component monitoring), results of the most

recent test performed by the vehlcle and the limits to which the system is compared
monitored-systems/componen s} shall be available through

the senal—data-pe#en—the-standardtzed-data Imk eenneete# For the monitored

components and systems excepted above,_a pass/fail indication for the most recen’t:':‘"

test results shall be available through the data link . Such data shall be transmitted in
accordance with SAE J1979_(or SAE J1939, whichever applies). Alternative methods

~shall be approved by the Executive Officer if, in the judgment of the Executlve Officer,

they provide for equivalent off-board evaluation.

(m) IMPLEMENTATION SCHEDULE

(1.0)

(2.0)

@2.1)

(2.2)

(3.0)

(4.0)

These OBD Il requirements,

Y4459 unless otherwise sgecaf ied, shall be implemented beginning with the 1994
model year.

The Executive Officer shall grant an extension for compliance with the requirements of
these subsections with respect to a specific vehicle model or engine family if the
vehicle model or engine family meets previously applicable on-board diagnostic
system requirements and a manufacturer demonstrates that it cannot modify a present

“electronic control system by the 1994 model-year because major design system

changes not consistent with the manufacturer's projected changeover schedule would
be needed to comply with provisions of these subsections.

The man'ufacturer which has received an extension from the Executive Officer shall
comply with these regulations when modification of the electronic system occurs in
accordance with the manufacturer's projected changeover schedule or in the 1996
model year, whichever first occurs.

Any manufacturer requestihg an extension shall, no later than October 15, 1991,
submit to the Executive Officer an application specifying the period for whlch the
extension is required.

Small volume manufacturers as defined in (n) (13. O) shall meet these reqwrements by
the 1996 model year. .

Manufacturers may at their discretion implement a portion of these regulations prior to

the required implementation date provided that the system complies with previously
applicable on-board diagnostic system requirements.
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(5.0)

(5.1)

Veh+elesrethﬂed-te—Fun-en—a#emate—ﬂ+eis—and-dDiesel vehicles; shall meet these
requirements by the 1996 model year. Manufacturers may request a delay in the
implementation of these requirements for diesel vehicles until 1997, subjectto.
Executive Officer approval, if it is adequately demonstrated that the delay will allow for
the development of significantly more effective monltormg systems

Vehicles and engines certified to run on alternate fuels shall meet these requirements

by the 1996 model year. However, manufacturers may request the Executive Officer
to waive specific monitoring requirements for which monitoring mayv not be rellable o
wnth resoect to the use of alternate fuels until the 1999 model year.

Medium-duty vehicles with engines certified on an enqme dvnamometer may comp'[v

(62

6.0)

®.1)

with these requirements on an engine model year centification basis rather than on a
vehicle model basis.

The Executive Officer may waivé one or mdre of the req'uirements of these
subsections with respect to a specific vehicle or engine family for which production .

- commences prior to April 1, 1994, and which is not otherwise exempted from

compliance in accordance with sections (2.0) and (2.1) above. In granting a waiver, .
the Executive Officer shall consider the following factors: the extent to which these - .
requirements are satisfied overall on the vehicle applications in question, the extentto
which the resultant diagnostic system design will be more effective than systems .

developed according to section 1968, Title 13, and a'demonstrated good-faith effort to
meet these requirements in full by evaluating and considering the best available o

| 'monltormg technology.

For 1995_and 1996 model year vehicles for which production is to commence
subsequent to March 31, 1994, and which are not exempted from compliance in ..
accordance with sections (2.0) and (2.1) above, the Executive Officer, upon receipt of
an application from the manufacturer, may certify the vehicles in question even though
said vehicles may not comply with one or more of the requirements of these -
subsections. Such certification is contingent upon the manufacturer meeting the
criteria set forth in section (6.0) above. Manufacturers of non-complying systems shall
be subject to fines pursuant fo section 43016 of the California Heaith and Safety Code
for each deficiency identified, after the second, in a vehicle model. For the third
deficiency and every deficiency thereafter identified in a vehicle model, the fines shall
be in the amount of $50 per deficiency per vehicle for non-compliance with any of the
monitoring requirements specified in subsections (b)(1) through (b)(9), and $25 per
deficiency per vehicle for non-compliance with any other requirement of section
1968.1. In determining the identified order of deficiencies, deficiencies of subsections
(b)(1} through (b)(9) shall be identified first. Total fines per vehicle under this section
shall not exceed $500 per vehicle and shall be payable to the State Treasurer for
deposit in the Air Pollution Control Fund. Engine families in receipt of a waiver
granted under secticn (6.0) above shall be exempt from these fines. Further, small
volume manufacturers choosing to comply with these requirements in the 1995 model
year shall also be exempt from these fines._For 1896 model year vehicles and
engines only. failure to properly monitor multiple electronic transmission components
shall be considered a single monitoring system deficiency.
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(6.2)

Beginning with the 1997 model yéar and through the 2000 model. the certification

.provisions set forth in section (m)(6.1) above shall continue to apply subject to the

following limitations: 1) The specified fines shall apply to the second and
subsequently identified deficiencies, with the exception that fines shall apply to all
monitoring system deficiencies wherein a required monitoring strateqy is completaly
absent from the OBD system. and 2) Manufacturers may not carry over monitoring
system deficiencies to future model years unless it can be demonstrated that vehicle
hardware modifications would be necessary to correct the deficiency. in whlch case
the deficiency may be carried over for one model year.

(n} GLOSSARY For purposes of this section:

(1.09)

2.0)

(3.0)

4.0)

(5.0)

(6.0)

(7.0}

- "Malfunction” means the inability of an emission-related component or system to

remain within design specifications. Further, maifunction refers to the deterioration of
any of the above components or systems to a degree that would likely cause the
emissions of an average certification durability vehicle with the deteriorated
components or systems present at the beginning of the applicable certification
emission test to exceed by more than 1.5 times any of the emission standards (both
with respect to the certification and useful life standards), unless otherwise specified,
applicable pursuant to Subchapter 1 (commenc:ng wath Section 1900) Chapter 3 of

Title 13.

"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 ox:datlon of HC and
Cco contalned in the exhaust gas stream.

"Engine misfire" means lack of combustion in the cylinder due to absence of spark
poor fuel metering, poor compression, or any other cause.

Oxygen sensor "response rate" refers to the delay (meas“ured in milliseconds)
between a switch of the sensor from lean to rich or vice versa in response to a
change in fuel/air ratio above and below stoichiometrit.

A "trip" means vehicle operation (following an engine-off period) of duration and
driving mode such that all components and systems are monitored at least once by
the diagnostic system except catalyst efficiency or evaporative system momtortng

when a steady-speed check is used, subject to the limitation that the

manufacturer-defined trip monitoring conditions shall all be encountered at least once
during the first. engine start portion of the applicable FTP cycle.

A "warm-up cycle" means sufficient vehicle operation such that the coolant

temperature has risen by at least 40 degrees Fahrenheit from engine startlng and
reaches a minimum temperature of 160 degrees Fahrenhelt i

A “drlwng cycle” consists of engine startup, vehrsle—epeaatmn-beyend—me-begmnmg—ef
slosed-loop-operation, and engine shutoff.
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(8.0

© (10.0)

(11.0)

"Continuous monitoring” means sampling. at a rate no less than two.samples per
second._If for engine control purposes, a computer input component is sampled less
frequently, the value of the component may instead be evaluated each time samblmq :
oceurs. : '

"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. These long term adjustments compensate for vehicle dlfferences and
gradual changes that occur over time : :

"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, prlor to any leamed on- board correctlon _ -

"Calculated load value" refers to.an indlcatlon of the current airflow divided by peak
airflow, where peak airflow is corrected for altitude, if available. This definition -

T prov1des a unitless number-that is not engine specific, and provides the service
" technician with an indication of the _percent engine capamty that is belng used (thh

-CLV'" X

(12.0)

(13.0)

'(14.0)

(15.0)

(16.0)

wxde open throttle as 100%)

Current Alrflow o Atm Pressure (@ sea level)

Peak airflow (@ sea level) - Barometric pressure

For diese} applications. the calculated load value shall be determined by the ratio of
current ocutput forgue to maximum output torque at current engine speed.

el

"Medium-duty vehicle" is defined in Title 13, Section 1900 (b)(9).

"Small volume manufacturer' shall mean any vehicle manufacturer with sales less
than or equal to 3000 new light-duty vehicles and medium-duty vehicles per model
year based on the average number of vehicles sold by the manufacturer each model
year from 1989 to 1991. For manufacturers certifying for the first time in California,
model year sales shall be based on projected California sales

"Low Emission Vehicle" refers to a vehicle certified in California as a Transitional Low
Emission Vehicle (TLEV), a Low Emission Vehicle (LEV), or an Ultra Low Emission
Vehicle (ULEV). These vehicle categories are further defined in Title 13, sections
1956.8 and 1960.1.

"Diesel engines"
io engines andthaee—usln a compression ignition thermod namic cycle.
a g

"Functional check” for an output component means verification of proper response to
a computer command. For an input component, functional check means verification
of the input signal being in the range of normal operation, |nclud|ng evaluation of the
signal’s rationality in comparison to all available information.
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(17.0) "Federal Test Procedure” (FTP) cycle or test refers to, for passenger vehicles. ‘
light-duty trucks, and medium-duty vehicles certified on a chassis dynamometer, the
driving schedule in Code of Federal Regulations (CFR) 40, Appendix 1, Part 88,
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 or test refers to the engine dynamometer schedule-in CER
40, Appendix 1, Part 86, section (f)(1), entitied, "EPA Engine Dynamometer Schedule
for Heavy-Duty Otto-Cycle Engines," or section (f)(2), entitled, "EPA Engine
Dynamometer Schedule for Heavy-Duty Diesel Engines." S

(18.0) 'Redling engine speed" means the manufacturer recommended maximum engine
speed as normally displayed on instrument panel tachometers, or the engine speed at
- which fuel shutoff occurs. S : -

(19.0) -"Power Take-Off unit" refers t6 an engine driven output provision for the purposes of
powering auxiliary equipment (e.q., a dump-truck bed, aerial bucket, or tow-truck

winch).

Note: Authority cited: Sections 39600, 39601, 43013 and 43018, Health and Safety Code.
Reference: Sections 39002, 39003, 43013, 43100, 43101, 43102, 43104, 43105 and 43204,
Health and Safety Code. .- : : : ' s ot
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