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A. INTRODUCTION

tvaporat1ve hydrocarbon (KC) em1sszons associated w1th the 4
transfer of fuel from underground storage tanks (USTs) to moter vehicles are
known as refueling emissions. The sources of these emissions include .-
displaced vapor from the vehicle fuel tank, vapor loss from the fuel, fuel

- spitback, fuel spillage, and any losses from the UST or }eaks in the fueTxng\ ;';ﬁ?ﬁﬁ.?

system as a result of the refueling process.

The 1990 federal Clean Ajr Act (CF “”bdments require the
implementation of two distinct reluel1ng emission control measures. First,
Section 182({Db)(3) reguires owners or operators of gasoline dispensing
systems te 1ncorporate gasoline vapor recovery systems (Stage II) in ozone
non-attainment areas to reduce the emissions generated by the refueling of
motor vehicles. Second, Section 202{(a)(6) requires the United States

‘Environmsntal Protection Agency (U.S. EPA) tc promulgate vehicle-based or

onboard refueling vapor recovery (ORVR) standards for the control of the
same refueling emissions. The 1580 CAA amendments also state that once ORVR
standards are promulgated, non-atiainment areas c¢lassified as moderate for
ozone are exempt from the Stage II requirements of Section 182(b)(3). In
addition, once ORVR control systems are in widespread use throughout the
vehicie fleet, the Adminisirator of the U.S. EPA may exempt areas classified
as serious, severe, or extreme from the Stage II requirements.

The U.S. EPA Administrator signed the final rule for ORVR
regulations on January 24, 19%4. In response to the U.3. EPA's rule and the
requirements of the CAA, the staff of the California Air Resources Board
(ARB} investigated the apptltication of ORVR in California and its effect on
the California Stage I1 requirements. In order to align with the U.S. EPA's
ORVR rule and reduce manufacturers' testing-burden, the staff is proposing
the adoption of ORVYR standards and test procedures with certain minor
modificatiens. .




The adepticn of ORVR test procedures require modifications to
the California evaporative test procedures due to common preconditioning
steps. In addition, manufacturers have requested greater alignment of the
California and federal evaporative test procedures to ease testing burden.
The staff has incorporated the ORVR and evaporative alignment changes into
the proposed California evaporative test preocedure.

In addition to examining the ORVR standards and test
procedures, the staff also reviewed the need for changes to the vehicle
fili-pipe specifications. The changes were initially considered to improve
the vapor collection efficiency of certain Stage II systems. However, the
adoption of the ORVR regulations would negate the need for the changes to
the fill-pipe due to the design changes initiated by an ORVR system.

II. BACKGROUND
A. Stage II Vapor Recovery

Vapor recovery control applied at the gasoline dispensing
facility during bulk fuel drdps into the UST ig referred to as Stage I and
during the refueling of vehicles is referred to as Stage II. Both work on
the principie that as fuel is dispensed, the displaced vapor is recovered
and routed back to replace the fuel being dispensed from the fuel truck or
UST. The basic premise of Stage II is to capture the vapor expelted from
the vehicle's fuel tank during refueling and return it to the UST to replace
the void left by the liquid that is dispensed into the vehicle. This
process not only provides a means of control at the vehicle's fill-pipe but
also helps maintain a state of equilibrium in the UST. A large -portion of
the captured vapor is eventually returned to a gasoline blending facility
and used in fuel formulation.

California currently maintains effective control of vehicle
refueling emissions with Stage II vapor recovery systems. These systems
were first required and used for control of refueling emissions in 1974
within the San Diego and Bay Area Air Quality Management Districts. By
1980, Stage II systems were in widespread use in the metropolitan areas of
California. Statewide Stage II requirements were subsequently adopted in
1989 for the control of benzene emissions associated with refueling. The
staff estimates that 95 percent of the total gasoline sales in California
are through Stage II nozzles. Only extremely low sales volume stations and
dedicated off-road refueling sources are currentiy uncontrolled. With
regard to nationwide requirements, Stage II vapor recovery is only required
in czone non-attainment areas.

The in-use-efficiencies of California Stage II systems have
been measured in the range of 86-92 percent in districts which have an
annual enforcement program. A review of a U.S. EPA technical gquidance
document supports these findings.(1) These efficiency measurements include
the coverage of transfer emissions (losses at the nozzle/fill-pipe
interface) and breathing losses {losses from the vent pipe of the UST).
Stage II-specific regulations, to improve the efficiency of Stage II



systems, are being deve1oped and schedu]ed to be presented to the Board in
summer 1985. :

B. Onboard Refueling Vapor Recovery

ORVR systems are similar to Stage II vapor recovery systems in
that both capture the fuel tank vapors displaced during the refueling of
vehicles. However, the ORVR system routes the captured vapor to an cnboard
canister instead of the UST. The onboard captured vapor is then recycled as
a fuel source by routing the vapor to the vehicle's engine for use in
combustion. Unlike Stage II systems, ORVR systems do not help maintain a
state of liquid/vapor equilibrium in the UST. In fact, in some cases, -an
ORYR system may upset the equilibrium of & Stage II system. The effects of
ORVR/Stage 11 1nteract1on are discussed in the Discussion section, :

Ina U.S. EPA report released on August 8, 1984 t1t1ed
'“Eva1uat1on of Air Pollution Regulatory Strategiss for Gasol1ne Market1ng L
Industry," it was concluded that ORVR control of refueling emissions was a
feasible and desirable option. ‘A Federal Register notice published on
August 19, 1987 announced the U.S. EPA's plan to implement ORVR standards
and test procedures. However, the National Highway Traffic Safety
Administration (NHTSA) reieased a report in July of 1991 indicating
~unresolved safety issues arising from ORVR systems. Based on the NHTSA
report and subsequent meetings with the public, the U.S. EPA released a
public notice on April 15, 1992, stating its intentions not to implement
onbcard control of'refueling emissions due to the safety issues.

Subsequent to the U.S. EPA's 1932 anncuncement, several parties’
Tiled petitions for review with the U.S. Court of Appeals for the Districi .
of Columbia. The court ruled that the U.S. EPA was mandated by section
202(a)(6) of the CAA to promulgate ORVYR standards. Shortly thereafter, the
U.S. EPA reopened the ORVR iiem comment period and held a public hearing on
July 22, 1983 to obtain comments on their ORVR rulemaking efforts. In |
November of 1993, .NHTSA released a report stating that ORVR test procedire
changes, recent technological advancements, and other U.S. EPA regqulatory
changes reduced the safely concerns associated with ORVR systems. The final
rule for ORVR standards and test procedures was published in the April 6,
1994, Federal Register notice of final rulemaking, requiring implementation
- to begin in the 1988 model year.(2)

The U.S. EPA final rule requires that 40 percent of the 1998
model-year passenger cars have ORVR systems, 8C percent in 1999, and 100
percent in 2000. Light-duty trucks, less than 6000 pounds gross vehicle
weight rating (GVWR), begin the same impiementation schedule beginning with
-the 2001 model-year, and medjum-duty vehicles, 6001-8500 pounds GVWR, begin
in the 2004 model year. Heavy-duty vehicles, with a GVHR greater than 8500
pounds, are exempt from the refueling standards.

. The U.S. EPA estimates that the in-use efficiency of CRVR
systems will be 87 percent in ozone non-atfainment areas. The high
efficiency rate is attributed not only to the stringency of the test
procedure, but to other non-attainment area requirements such as the



application of enhanced Inspection/Maintenance programs, the sophistication
of onboard diagnostics, and commercial fuel volatitity Timits. The
efficiency estimates do not include the impact of Stage II systems (whether
~ they be positive or negative).

C. Staff Review of ORVR

Because California has statewide coverage of refueling emissions
through the use of Stage I and Stage II controls, the ARB staff investigated
the effects of adopting ORVR regulations in relation to Stage I and Stage II
systems. Staff provided three informational mailings and conducted two
public workshops. The ARB staff initially estimated that increases in
emissions would occur from refueling operations when allowing ORVR-equipped
vehicles to certify in California due to reduced vapor recovery efficiencies
and interactions with the current Stage II systems. These initial findings
prompted staff to recommend that ORVR systems not be required in the state
of California. Thi$ recommendation was proposed in a February 9, 1994
mailing and discussed at a workshop on March 15, 1994.(3) Since that
workshop, additional research and information indicate that the adverse
effects are less than originally estimated and the interaction effect may be
controlled with Stage I and Stage II certification and test procedure
changes. Thus, to accommodate consistent vehicle design for al]l fifty
states and to reduce testing burdens for vehicle manufacturers, the ARB
staff now proposes the adoption of the U.S. EPA's ORVR standards and test
procedures, with minor modifications to address California-specific
concerns., '

B. Evaporative Test Procedure Modifications

The ORVR test procedure is linked to the evaporative test
procedure through common canister and vehicle preconditioning steps. A few
modifications to the evaporative test procedures are necessary to align the
ORVR and evaporative test procedures. The changes are mostly text additions
allowing the preconditioning of integrated and non-integrated refueling
canisters,

In addition, the ARB and the U.S. EPA staffs have worked
cooperatively to align the California and federal] evaporative test
procedures and to resolve any remaining technical issues. Vehicle
manufacturers have requested that the U.S. EPA and the ARB align their
evaporative procedures to make vehicle certification testing less costly and
burdensome. Both agencies have worked together and with Industry to
formulate a nearly identical evaporative test procedure while still
maintaining the necessary stringency needed for California evaporative
emission control. The staff has incorporated the ORVR and.evaporative
alignment changes into the California evaporative test procedure,

E. Fill-Pipe Specification
The staff initially propeésed changes to the vehicle fill-pipe

specifications, as part of this regulatory item at the March 15, 1994
workshop. The changes were designed to improve the efficiency of Stage II



vapor recovery systems ang included specifications for the locatioen of the
fuel tank vent within the fill-pipe and a continuation of the leaded
restrictor plate requirement. However, because of the expected design

. requirements: of ORVR systems, these changes would no longer be necessary on
an ORYR-equipped vehicle. Therefore, staff is not proposing any changes to
the fill-pipe specifications al this time. If the Board determines that
ORVR systems shall not be reguirad in California, staff would return with

fill-pipe specification changes to improve Stage II efficiency.

_Initially, the ARB was also considering fi11-pipe changes to
prevent the misfueling of methanol into a gasoling-fueled vehicle. HKowever,
in a consensus reached at the California Energy Commission workshop on
December 13, 1993, between fuel retailers, vehicle manufacturers, and nozzle
equipment manufacturers, methanol will be dispansed through a standard
gnleaded nozzle with material changes and some type of dispensing unit
access restriction. The methanol dispensing would require a special key,
perscnal identification number, notched ignition key, etc., to be inserted
to authorize refueling. The final accessing method will be determined at a
‘ldter date. Thus, staff does noi propose any changes “in the fill-pipe '
‘design at this time to accommodate methanol fuel. : '

- " Future fi11—pipé specificatidn changes may be necessary to
. fyrther minimize Stage LI/ORVR interactions. One possible change would
* involve -a "smart nozzle" which would recognize an ORYR-equipped vehicle.

- staff will continue to investigate the Stage II/0RVR interaction issue. A

‘proposed ARB research contract will investigate Stage IT/ORVR interaction
effects and is expected to begin in the fail of 1986. If staff determines
"rhat a "smart" mechanism bstween the refueling nozzle and vehicle fill-pipe:
is nzcessary, staff will propose fill-pipe specifications to accommodate the-
proposed nozzle design in a future ruiemaking.

1II.- SUMMARY OF RECOMMENDED ACTION.

The staff recommends that the Board &dd a new section 1978 to
Title 123, California Code of Regulaticns (CCR), titled *Standards and Test
Procedures for Moter Vehicle Onboard Refueling Vapor Recovery" (Appendix A)
to incorporate standards and test procedures for ORVR. The staff also
recommends the U.S. EPA's CRVR standards and test procedures, with
modifications, be incorporated intoc the "California Cnboard Refueling
Fmissions Standards and Test Procedures for 1398 and Subsequent Model Motor
vehicles" (Appendix B). In addition, the staff recommends the Board amend
section 1976, Title 13, CCR {Appendix C), and the incorporated "California
Evaporative Emission Standards and Test Procedures for 1978 and Subsequent
Model Vehicles" {Appendix D) to accommodate the text changes needed for the
alignment of the-ORVR test procedure sequence. A brief description of the
refueling standards and requirements is provided below. More detailed
descriptions, including the minor differences between the U.S. EPA and
proposed ARB procedures, are included in section IV "Discussion.”

The staff also-recommends that the Board amend the "California
Evaporative Emission Standards and Test Procedures for 1978 and Subsequent
Mode] Vehicles" to align the California procedure with the U.S. EPA
evaporative procedure.



Table 1
CRVR Model Year Phase-In Schedule

Class of Vehicle 40% Fleet 80% Fleet | 100% Fleet
Passenger Cars 1998 1999 2060
Light-Duty Trucks- 2001 2002 - 2003
Medium-Duty Vehicles 2004 | 2005 2006

(6,001 - 8,500 1bs, GVWR)

A. Refueling Standards and Applicability

A 0.20 grams per gallon refueling emission standard is proposed
for alil gasoline, diesel, alcohol, fuel-flexible, and hybrid electric fueled
vehicles with a 8500 pound or Tess GVWR. As shown in Table 1, a three year
phase-in schedule of 40, 80, and 100 percent will begin with the 1998 mode1-
year for passenger. cars, with the 2001 model-year for light-duty trucks and - -
medium-duty vehicles from 0-6000 pounds GYWR, and 2004 mode 1-year for
medium-duty vehicles from 6001-8500 pounds GVWR. The standard- does not
apply to medium-duty or heavy-duty vehicles with a GYWR greater than 8,500
pounds. The rule includes test procedures for both “integrated" and "non-
integrated” ORVR/evaporative systems. Although the refueling test is an
independent test, it is in series with the supplemental evaporative
emissions test sequence. It applies to al] gasoline-, diesel-, and alcohol-
fueled vehicles, but includes a provision to exclude inHerently Tow-emitting
vehicle/fuel combinations, 3mall volume manufacturers are given an
extension for the phase-in of ORVR in their passenger cars until the mode]
year 2000.

B. Refueling Test Requirements

Staff is proposing that the U.S. EPA's refueling test and
éssociated preconditioning steps be incorporated into Title 13, CCR, a&s an
independent test. Catlifornia's existing enhanced evaporative test procedure
would be modified to include procedures to allow the ORVR test to be
conducted in sequence with the supplemental portion of the evaporative test.
Because of the inherently different designs of integrated and non-integrated
systems (Discussion, Section B), the preconditioning steps for these two
types of ORVR systems will vary. ) ’

While several options for the placement of the refueling test
within the scheme of the evaporative emissions test procedure were
considered, the U.S.- EPA adopted the sequence as shown in Figure 1 for .
integrated systems. The sequencing of the refueling test allows sufficient
time to fully purge the evaporative canister, and therefore allows the
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The actua) refueling test steps are common to both integrated
and non-integrated systems. The fefue1ing test would follow these steps:
&) disconnect the vapor line from the fuel tank to the canister, b) drain
the fuel tank, ¢) refuel with test fuel to 10 percent og the pominat tank
capacity, d) soak the vehicle for six to 24 hours at 8Q F (£37F),
e) reconnect the vapor 1ine, and f)} refuel Lhe vehig?e with test fuel at a
rate of 9.8 (+0.3) galions per minute at 67°F (£1.57F) in a sealed enclosure
while measuring emissjions (fueling is terminated at automatic shut-off after

at least 85 percent of the nominal tank capacity has been dispensed).
C. Evaporative Test Procedure Modifications

In addition to the ORVR test sequencing changes, the staff has
worked extensively with the U.s. EPA and Industry to align the falifornia
procedure with the federal evaporative procedure to ease manufacturers"
testing burden. The staff is also proposing clarification and technica?l
changes to the California evaporative test procedures. These changes are
primarily text additions or deletions, or formula modifications recommended
by Industry to improve the technica] soundness of the test. The
modifications will not affect the stringency of the evaporative procedure or
increase the cost of evaporative testing. ' :

IV. DISCUSSION

The development of the proposed regulations has been influenced
primarily by the potential interaction effects of Stage IT and ORVR systems.
Consequently, following a discussion on the "basics" of Stage II and ORVR
systems, most of the discussion focuses on these interaction effects. Thisg
is followed by a discussion of the broposed certification refueling test.

A. Stage II Vapor Recovery

There are two basic types of Stage II vapor recovéry systems.
These are known as balance and assist. Both systems work on the principle
that as liquid fuel is-dispensed from the UST it is replaced with HC vapors
generated during the refueling process. The balance system uses the
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vapor recovery nozzle. This process requires a seal at the nozzle/fill-pipe
interface. A vent pipe on the UST also allows air to flow in or vapor to
flow out of the UST as the .liquid drawdown occurs, This process can lead to
breathing losses (the U.S. EPA refers to them as emptying Josses) out of the
open vent pipe as fuel vaporization occurs. The balance system currently
represents 85 percent of the Stage IT systems that exist in California.

The remaining five percent of the Stage II systems are
represented by assist systems. Assist systems actively draw vapors from the
vehicle fill-pipe as refueling occurs by artificially creating a vacuum.

The stight vacuum eliminates the requirement for a tight seal at the fill-
pipe/nozzle interface, however, many assist systems stil] provide a close
fit to improve efficiency. The newest types of assist systems, bootless
nozzle systems, are becoming popular due to their resemblance to non-Stage
IT rozzles and their user friendliness. The primary concern with assist
systems at this time is the possibility of drawing more vapor (HC and air)
back to the UST as ‘compared with the volume of fuel dispensed, i.e., a
vapor/liquid ratio greater than 1.0. Some of the assist systems come
equipped with vapor processors to burn off excess vapor. Excess vapor can
result in increased pressure in the UST which can lead to HC reteases
{fugitive emissions) to the atmosphere through leaks in the Stage I system.

B. Onbocard Refueling Vapor Recovery

ORVR control of refueling vapors utilizes a charcoal canister
located on the vehicie to capture the vapors expelled from the fuel tank
during the refueling process. The routing of the vapor to the canister
requires a few hardware modifications to the vehicle., First, a seal must- be

fuel tank and not emitted at the fil1-pipe outilet. Second, the fuel tank
vent tube must be reroutaq from the vehicle fill-pipe to the canister,

There are iwo basic types of ORVR systems, integrated and non-
integrated. Integrated systems would use the same canister for refueling
and evaporative emissions, while the non-integrated systems have separate
vapor storage units. The automotive manufacturers wili likely instalil
integrated systems since they represent 3 simple addition to the existing
evaporative systems. The design of the system must allow the canister to
store and purge both the gvaporative and refueling vapors during the many
combinations of vehicle parking and driving events.

Non-integrated ORVR systems would use an independent vapor
collection system. The vapor storage unit would be separate from the
vehicle's evaporative system and would likely consist of an additional
carbon canister. While not likely, an alternative controf technology may be
used, such as a flexible fuel] tank bladder. In addition to a separate
canister, separate purge lines will be needed to purge the stored vapoer into
the vehicle's fueling system for reburning in the engine.

~10-.



Both types of ORVR systems would be designed to capture the
vapor that is forced out of the fuel tank during refueling by establishing a
seal at the vehicle's Till-pipe. The two types of designs being considersd
for use with ORVR systems are mechanical and liquid seals. A mechanical
seal consists of a direct "leak-tight" physical connection between the fill-
pipe and the nozzle. Although mechanical seals have a high theoretical
efficiency, they would be prone to tampering and damage which reduce their
in-use efficiency. Ih addition, a pressure relief valve would need to be
incorporated as part of the system to prevent damage to the fuel tank or
other components if overpressurization occurred. Because of the added
complexity and susceptibility to tampering and other damage associated with
the mechanical seal, it is 1ikely most vehicle manufacturers will opt for
the Tiquid seal design. : ‘ C T

A liguid seal uses the fuel that is being dispensed as the -

barrier to prevent vapor from escaping from the vehicle's fill-pipe,
- aralégous to a typical sink drazin. The major concern of liquid seals is

their propensity to cause air entrainment.  The venturi effect created in
the fill=pipe during refueling will "puli™ in air from the opening of the
yehicle's fill-pipe. Air entrainment can increase the quantity of wvapor
routed to the canister by 25 percent. However, this apparent drawback of
1iguid.seals is relatively minor compared to its advantages, such as. its
simplicity, low cost, and expected low failure and tampering rates.

C. CRVR and Stage II Vapor Recovery Interactions

"~ When an ORVR-equipped vehicle is refudled at a Stage II= - -
equipped station, the vehicle's ORVR system is expected to capture the vast
majority of the refueling vaper generated. Thus, the dispensed fuel will be
replaced with air ingested through the UST vent pipe, leaks in the system,
or dispensing nozzle. In this case, the station's dispensing facility would
behave as an uncontrolled system, i.e., no vapor would be returned to the
UsT. '

‘ Air ingestion into an UST combines with the liquid fuel as HC
molecules are liberated from the surface of the fuel to form vapor. The
volume of the vapor created is greater than the volume of the air before the
vaporization took place (vapor growth). This vapor growth may lead to a
pressure increase and a subseqguent expulsion of excess vapors through the
UST vent pipe {i.e., breathing losses) or leaks in the system (i.e.,
fugitive losses). -

Staff developed emission factors that could be used to assess
these interactive effects of using ‘ORVR and Stage II systems in combination.
A balance type Stage II facility would perform as an uncontrolied facility
if it typically fueled only ORVYR-equipped vehicles. This is estimated to
result in emissions of 0.84 pounds per 1000 gallons of fuel dispensed,
compared with 0.08 pounds per 1000 gallons if non-CRVR vehicies are fueled.
However, the installation of pressure/vacuum {(P/V) valves on the veri pipe
of the UST will reduce the breathing loss increase by minimizing the amount
of air ingested to make up for the liquid voiume dispensed and contrelling

“the amount of vapors released to the atmesphere. The latest emission

S -11-



Stage IT systems when used in combinati
valves are installed. Although P/V valves are not required statewide, the

In the case of Stage II assist systems, the P/V valves will
also help prevent air/vapor exchange through the UST vent pipe. However,
the valve will have no effect on the air being actively drawn from the
vehicle fill-pipe and roufed back to the UST.” Even at a vapor/Tliquid ratio
of 1.0, the air being forced into the system can cause bressurization due to
vapor growth in the UST. This would result in fugitive losses at various
weak points in the system or through the P/V valve if its pressure limit is
exceeded.

Staff be]ieves-that with vapor précessors, ORVR/Sfage IT assist

system interactive effects could be virtually eliminated. Yapor processors
burn off excess vapors in the system when preset pressure points are

the pump which draws in air to the UST. Staff has estimated that
approximately two percent of the current Stage II systems in California are
vacuum-assist systems that operate without vapor pracessors. " At this two
percent level, the emission increase would be approximately one ton per day
statewide at full ORVR penetration if no steps were taken to mitigate the
“interactions.

certification testing are able to Pass pressure integrity (leak decay) tests
cnly after maintenance is done. In addition, it is sometimes difficult to
maintain these stations sufficiently Teak free to bass subsequent tests.

. Addressing pressure integrity wouid improve Stage II efficiency
and minimize ORVR/Stage II interaction effects. The ARB staff is present Ty
conducting leak tests to determine the incidence of leaky stations and the
Tocations of the leaks., A further- investigation on the incidence of leaky
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the interaction of ORVR-equipped vehicies and Stage II systems and, if it fis
shown to be a significant impact, identify soluticns. Addressing the
fugitive emissions isste through Stage I and Stage II regulatory changes . is
essential to minimize the emission increase expected with the interactions,
"of ORVR and-Stage IT systems. Upon completion of the research project, the
fugitive emissions issues are expected to be addressed through Stage I and
Stage II certifitation and test procedure thanges at a subsequent board
hearing. : : .

D. Refueling Certification Test

Test conditions which may significantly influence the :
stringency of the refueling test are the fuel Reid Vapor Pressure. (RVP), the
vehicle tank fuel temperature, the dispensing fuel temperature, the amount - .
‘of fuel filled, and the availeble canister capacity at the time of
regua1%n8._ The U.S. EPA's refueling test_specﬁgies USiBg a 9.0 RVP -fuel, an
80°F (+3YF) vehicle tank fuel temperature, a 67 F (x1.5°F) dispensing fuel
temperature and a fill of 85 percent. The sequencing ¢f the refueling test
~aliows sufficient time to fully purge the evaporative canister, and ~ .

_ therefore allows the use of the full canister capacity. .

The 1990 CAA amendments require that ORVR systems provide a
minimum vapor capture ef{iciency of 95 percent. Based on the appiicable
vapor generation formula®, a refueling standard of 0.25 grams per galion
. would demonstrate a 85 percent capture efficiency under the U.5. EPA's
specified test conditions. - Therefore, the U.S. EPA's adopted standard. of
0.20 grams per gallon standard provides adequate assurance that a refueling
vapor capture efficiency of at least 95 percent for most in-use refueling . =
conditions will be achieved. '

While initially assessing the effectiveness of the U.S. EPA"s
refueling test, staff was concerned that if refueling were conducted with a
partially lcaded canister, the canister may become saturated, resulting in a
significant emissions loss. Staff was also concerned that higher '
temperatures experienced in California would result in greater vapor
generation and therefore higher emissions. To address these concerns, staff
conducted a refueling modeling study tc estimate the efficiency of ORVR
canister systems under California conditions. The modeling study considered
the following parameters: the refueling vapor generation {based on
dispensed fuel temperature, vehicle fuel temperature, and fuel RVP), number
of trips per day, vehicle refueling and driving operating scenariocs,
canister size and working capacity, and canister purge and overflow
phenomena. At the March 1B, 1994 workshop, General Motors Corporation (GM)

1. Vapor generation fermula generated through a contract at Automotive
Testing Laboratories, Inc. for the Coordinating Research Council:

V = e(—l.2798 - C.0049AT + 0.0203Td + 0.1315RVP)
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. . Spitback and spillage are two_reéated, yet different events
which occur during the refueting of vehicles.® Tha U.S. EPA has
incorporated a spitback test as part of the enhanced evaporative test
procedures, while the ARB has not, -However, spitback is controlled in
California by the ARB's “Specifications for Fill Pipes and Openings of Motor
Vehicle Fuel Tanks Regulations." In addition, since spitback i part of the
refueling process, the proposed refueling test wil] minimize the amount of
spitback that can occur since any release of fuel will be captured in the

engine family is to be certified to the ORVR requirements. With regard to
spillage, the Proposed changes to the ARB's Stage II Vapor Recovery Test
Pracedures wil)] require a spillage test as part of the certification of
Sservice station vapor. recovery systems. Hence, both spitlage and spitback
will be thoroughly controlled, . ) _ :

E. Evaporative Test Procedure Modifications

Staff fraom the ARB, the U.S. EPA, and Industry have worked
together to align the federal and California procedures. The U.S. EPA will
also be proposing technical and text amendments to reflect the product of
the joint effort. The modifications wiil allow the manufacturer, or testing
~contractors, to use common enclosures and testing steps to certify vehicies
to California and federal evaporative standards.

V. ISSUES OF CONTROVERSY

Since the ARB is propoesing the adoption of the the U.S. EPA's
standards and test procedures with oniy relatively insignificant changes, -
the issues of'controversy have not focused on the actual test procedure, but
on other issues, such as redundant control, legal issues, and safety. These
issues are discussed below. '

———— e -

2. Spitback refers to an expulsion of fuel from the vehicle's fill-pipe
during the refueling event as a result of turbulent conditions within
the Till-pipe. Spillage refers to a leakage of fuel from the refueling
nozzle as it is inserted or removed from the vehicle's fi]]—pipe’during
a refueling event. -
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A. Redundant Control

: Owner/operators of gasoline facilities have argued that as soon
as ORVR control is fully implemented, requirements for Stage II control
chould be immediately phased out. However, the full penetration of ORVR
will be delayed due to California's 28 year vehicle flest turnover rate. 1In
that time lapse, Stage II systems can be installed, operated, and retired
before ORVR reaches its full effectiveness {based on a 1b year equipment
1ife for Stage II). Also, at the present time there are ne plans to include
ORVR systems in the medium- and heavy-duty vehicles with a GYWR greater than
8600 pounds, which represent nearly 12 percent cf’ the gasoline censumption.
Thus, in addition to the immediate benefitis associated with Stage II systems
- (compared to ORVR), Stage IT systems are currently the only means to control.
refueling emissions from medium- and heavy-duty vehicles.

B. Legal -

Most of the legal issues would surface if the ARB does not
adopt ORVR regulations. By not adopting ORVR regulations for Califernia,
+the ARB-could inadvertently create-a "third vehicle™ concept which in the
© past has been fought vigorously by vehicle mahufacturers. Non-adeption of

"the ORVR regulations would &lso affect other programs, as explained below.

- The requirements of the California pilet test program and
centrally fueled fleet provisions.in Title I1I, Part C of the CAA would
require the sale of ORVR-gquipped low-emissicn vehicles in California :
starting with the 1998 model year. I7 California were not to adopt ORVR™
standards, it would have to show that its transitional low-emission vehicle
standards without ORVR are as protective of the public health and welfare as
the clean fuel standards identified in the CAA. The California vehicle
would be lacking part of the vehicle's evaperative system. Although
California has coverage of refusling emissions through Stage II, it is not a
vehicle control and may not be aliocwed when making the comparison.

- Uniformity of ORVR systems throughout the fifty states will
prevent complications with the Clean Fuel flest provisions and California
pilot test program. Title II, Part C, section 249 of the CAA requires the
production, sale and distribution of 150,000 clean fuel vehicles in
California during model years 1996, 1997, and 1688, with the annual number
rising te 300,000 starting with the 1939 model year. The clean fuel vehicle
requirements are established and administered by the U.S. EPA. The clean
fuel vehicle provisions would require that in order fer the light-duty
vehicles and trucks to qualify for the program, they would have to meet the
federal ORVR requirements, unless-a protectiveness finding is made. Since
the U.S. EPA considers refueling emissions as evaporative emissions, the
U.S. EPA would not likely consider a vehicle without ORVR a clean fuel
vehicle. Many manufacturers, especially small volume manufacturers, market
one model nationwide. In addition, other states have adopted, or are
considering adopting California motor vehicle standards to obfain the
benefits of more stringent vehicle emission programs, If CRVR is net
adopted, the sale of non-ORVR equipped vehicles may not be allowed to other

states which may mot have the high coverage of Stage II. Those vehicles
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displaced from California may not be considered as protective as the 49-
state vehicles. ’ ‘

In conclusion, non-adoption of ORVR would cause corcerns with
the vehicle manufacturers, the U.S. EPA, and other states which are
dependent on gaining the benefits of more strict California exhaust vehicle
standards. Therefore, staff is proposing the adoption of ORVR systems on
California vehicles.

C. Safety

Some automobile manufacturers and/or other opponents of ORVR
may argue that there are safety concerns related to ORVR systems. These
concerns primarily stem from an investigation performed in 1951 by the
National Highway Traffic Safety Administration (NHTSA). In their findings,
NHTSA expressed concerns over the increased size of the canisters needed to
hold refueling vapors, the mechanica] complexity of the ORVR system, and the
purge strateqy needed to manage the large volumes of vapor. However,
NHTSA's safety concerns diminished when the U.S. EPA modified itg refueling

évaporative controls, and enhanced inspection and maintenance) were
initiated or adopted which also reduced the safety concerns.

VI. WAIVER CONSIDERATIONS

A. Evaporative Waiver

Under section 209 of the caA (42 U.S.C. 7543), the ARB is
required to seek a waiver of federal preemption after it adopts emission
standards for new motor vehicles. The waiver request is to be accompanied
by the ARB's determination that the California emission standards will be,
in the aggregate, at least as protective of the public health and welfare as
the applicable federal standards. The U.S. EPA ts required to issue the
waiver unless the Administrator ‘finds (1) that the ARB's protectiveness

that Catifornia does not need separate state standards to meet compelling
and extraordinary conditions. California filed two waiver requests for the
enhanced evaporative test procedures. The first waiver applies to the 1995
. model year and has been approved. The second waiver request covers the 1996
and subsequent model year vehicles and that decision is stil] pending.

The U.S. EPA considers the ORVR standard an evaporative
standard which renders it subject to section 209. In evaluating
California's wajver applications for the 199g and subsequent mode] years,
the non-adoption of ORVR would impact the analysis of the 1998 and
subsequent model years. The protectiveness determination may be jeopardized
since it is unclear whether the U.S. EPA would allow Stage II to Fe used in
the analysis. Under the view which excludes Stage II from the
protectiveness determination -tha reasoning is that since Stage II is not
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pfeempted by section 208(a), it would not be allowed in the codmparison.
Therefore, the fajlure toc adopt ORVR standards may jeopardize the- 1896 and
subsequent mode] year evaporative waiver application.

B. Test Differences

The staff has proposed adoption of the U.S. EPA's ORVR
standards and test procedures with few modifications. The testing
modifications aliow the manufacturer the option of certifying to the CRVR
ctandards in line with the U.S. EPA's evapcrative test procedure or the
California enhanced evaporative test procedure. The vehicle manufacturer
certifying in California may follow the same preconditioning and testing
procedures throughout the exhaust, evaporative and refusling tests.

V1. REGULATORY ALTERNATIVES

' : - A wide range of réguiatory'a1ternatives were considered. These
“included prohibiting ORVR systems, allowing, but not requiring ORVR systems,
~and developing a more stringent Canfornia—specific requirement. These are

- discussed in detail below.

o No alternative considered by the Executive Officer would be
more effective in carrying out the purpose for which the regulation is
proposed or.would be as effective or less burdénsome to affected private-
_persons than the proposed regulation.’ ' : o

A. Prohibition and Non-Adoption of ORVR

The prohibition of ORVR systems on California vehicles could-
force the vehicle manufacturers to produce a third vehicle, ocne to meet 48-
state exhaust and evaporative requirements with ORVR, one to meetﬂCa1ifornia
axhaust and evaporative requirements without the ORVR, and one to meet
Cilifornia exhaust and evaporative emission requirements with ORVR. The
U.S. EPA's California Pilot Test Program could have the practical effect of
requiring the sale of ORVR-equipped low-emission vehiclies in California
beginning in the 1988 model year. ‘

The California Pilet Test Program requirements are part of CAA
Title II, Part C, “Clean Fuel Vehicles." (CAA sections 241-250.) Section
249 requires the U.S. EPA to establish the California Pilot Test Program to
demonstrate the effectiveness of “"clean-fuel vehicles" (CFVs) in controlling.
air poilution in ozone non-attainment areas. The CFY requirements are
established and administered by the U.S. EPA. For a vehicle to be
considered a CFV, it must at Jeast be as clean as the U.S. EPA standards
specify. A vebiicle not equipped with ORVR may not be considered as clean
for evaporative emissions as the federal version which includes an ORYR
system. Therefore, the CFV fleet would likely be required to have ORVR
systems causing the vehicle manufacturers to produce & second vehicle for
sale in California. Vehicle manufacturers, the U.S. EPA, and other states
would likely object to this option.
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B. California-Specific Test

. California experiences higher ambient and dispensing fuel
temperatures than those specified in the U.S. Epa test. Staff investigated
the pessibility of requiring a more stringent refueling test which wou 1d
take into account Califernia's higher temperatures However, the refueling
modeling indicated that at extreme conditions {1065°F) only two percent vapor
capture efficiency is Jost, This Toss was within the uncertainty of the _
analysis. Therefore, a California-specific test would be redundant with
minimal benefits.

VIII. AIR QUALITY. ENVIRONMENTAL AND ECONOMIC IMPACTS

A. Air Quality and Environmental Impacts

there will be no additional benefits‘due to the adoption of ORYR. The
.centrol of the Till-pipe emissions will simply be transferred from the Stage
IT system to the vehicle's ORVR system. In addition, staff does not expect

pending the Stage II modifications needed to minimize ORVR/Stage II
interaction effects. Calculations based on theoretical interaction
situations indicated d one ton per day emission increase at the present
Stage II equipment set-up, However, Tuture Stage II regulations are
expected to address fugitive emission issues and alleviate the potential
interaction increase,

B. Cost and Cost-Effectiveness

less than $5 per vehicle for light-duty vehicles and trucks with a GYWR Jess
than 8500 pounds. Th i i '

ORVR rule was $0.40 Per pound hydrocarbon withouyt the phase-out of Stage II
systems, : .

California waiver, the vehicle manufacturer woutd have to install ORVR
systems even without California ORVR rule adoption. California‘'s ryle
adoption is mainly to align the ORVR test procedure with the California
exhaust and evaporative procedures. - :

Costs which may eventually be associated with the adoption of
this rule are future Stage: II equipment changes necessary to address the
interactive effect of increasing fugitive emissions. However, fugitive
emissions were an issye prior to the introduction of the ORVR rule and were
being investigated for possible control options. Fugitive emissions would
have to be addressed regardiess of the ORVR adoption. Depending on the
results of the research contract on fugitive emissions, there may not be any
cost directly related to ORVR since the solution to the fugitive emissions
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o _ If the research indicates that interactive effects are too

" Jarge to be encompassed by making Stage II systems leak-tight and a :
vehicle/nozzle mechanism is needed to prevent interactive affects, there may
then be costs associated with the introduction of ORVR. For example, &n
"interfacing” device may be needed to signal a vacuur-assist to terminate
its active suction on the vehicle fi11-pipe, thereby preventing air from
being drawn into ‘the uST. This smart interface would require a Stage II
system to recognize an ORVR-equipped vehicle. One possible interfacing
device, a bar code reader, would necessitate a bar code on the vehicle
£i1ler neck that could be read by the fuel dispenser. The associated
vehicle cost would be minimal. The need for a smart interface will be
dependent on the quantification of adverse interactive effects in the
fugitive emissions research contract and would be considered. by ARB as &
separate regulatory control measure. : ' .

© C. Economic Impacts

: Section 11346.3 of the Government Code requires that,-in
preposing to adopl or amend any administrative requlation, state agencies
shall assess not only the potential for adverse ecanomic impacts on .’ -
California business enterprises and individuals, but also the ability of =
talifornia businesses to ‘compete with businesses in other states. S
Covernment Code Section 11346.3 alse requires state agencies to assess the.
potential impact of their regulations on California jobs and on business"
expansion, elimination, or creation. o

The staff does not expect any impact on California businesses
as a result of this rulemaking because the ORVR rule has already been
adopted federally, applicable to vehicles in all fifty states. Catifornia's
adoption of the rule will simply align the ORVR test procedure with other
ralifornia vehicle emission tesi procedures and provide the vehicle

manufacturer more testing flexibility.

) Since the rule has already been reguired nationwide, it is not
expected to have any impact on the ability of Califernia businesses to
compete with businesses in other states. :

Staff expects no change in Jobs, business expansions,
alimination, or creation becausse the ORVR rule adoption has no noticeable
impact on the profitability of businesses. The vehicle manufacturers will
Tikely produce a universal ORVR system design for all of their vehicles
nationwide at a cost of no more than $5 per vehicle.:
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Appendix A
PROPOSED

~ Adopt new section 1878, Title 13, Caiifornia Code of Regulations, to read, as
follows: ' '

(Nete: Thé entire text of section 1978 set forth below is new language
proposed to-be added to the California Code_cf'Reguiations. The proposed
regulation text is shown in normal type.) :

1978. Standards and Test Procedures for Vehiéﬁe Refueling Emissions.

(a)(1) vehicle refueling emissions for 1998 and subseguent model
gasoline-fueled, alcohol-fueled, diesel-fueled, fiiel-flexible, and hybrid
- electric passenger cars, light-duty trucks, and medium-duty vehicles with a
gross vehicle weight rating less than 8501 pounds, shall not exceed the
following standards. Gaseous fueled vehicles are exempt from meeting these
refueling standards. The standards apply equa11y"to.certification and in-
use vehicles. : C o e - ' '

Hydrocarbons (fdr'ga501ine+fue1ed,-diesei—fuéiea;‘and hybrid electric
vehicles): 0.20 grams per gallon of fuel dispensed. o ‘
Grganﬁc.Materia1'HydrOCarbbn‘Equ?vaTent {for alcohol-fueied, fuel~ .
~ flexible, and hybrid eleciric vehicjes): 0.20 grams per -gallon of fuel
dispensed. ' e : S ' o o

(2) Vehicles powered by diesel siel are not required to conduct -
testing to demonstrate compiiance with the refueling emission standards set
forth above, provided that all of the foilowing provisions are met:

(A) The manufacturer can attest to the following evaluation: "Due to
the low vapor pressure of diesel fuel and the vehicle tank
temperatures, hydrocarbon vapor concentrations are low and the
vehicle meets the 0.20 grams/gallon refueling emission standard
without a control system.™

(B) The certification requirement described in paragraph {A} is
orovided in writing and applies for the full useful life of the
vehicle.

In addition to the above provisions, the ARB reserves the
authority to reguire testing to enforce compliance and ta prevent
noncompliance with the refueling emﬁssion standard. ‘



provision shall not be counted in the phase-in sales percentage compliance
determinations. : :

. {3) The manufacturer shall adhere to the following phase-in
schedule, with the exception of small volume manufacturers.

- ORVR Mode] Year Phase-In Schedule -

Class of Vehicle 40% Fleet 80% Fleet 100% Fleet
Passenger Cars. 1598 1999 2000
Light-Duty Trucks 2001 2002 2003
Hedium—Duty Yehicles 2004 2005 2006

(6,001 - 8,500 Tbs. GVWR)

(B) Small volume manufacturers of Passenger cars, as defined in
(3)(A), are exempt from the implementation schedule in (3) for
model years 1998 and 1999. For smal] volume manufacturers of
Passenger cars, the standards of (a)(1), and the associated test
procedures, shall not apply until model year 2000, when 100
percent compliance with the standards of this section is

(b) The-test procedures for determining compliance with standards
applicable to 1998 and subsequent gasoline, alcohol, diesel, and hybrid
electric passenger cars, light-duty trucks, and medium-duty vehicles are set
forth in the "California Refueling Emission Standards and Test Procedures
for 1998 and Subsequent Model Motor Vehicles,” adoptad .
incorporated herein by reference, )

NOTE: Authority cited: Sections 39600, 39601, 39667, 43013, 43018, 43101, .
and 43104, of the Health ang Safety Code. Reference: Sections 39003,
39500, 39667, 43000, 43013, 32018, 43101, 43102, and 43104 of the Health ang
Safety Code, .



Appendix B

PROPOSED

.Staté of California
- AIR RESOURCES BOARD

CALIFORNIA REFUELING EMISSION STANDARDS AND TEST PROCEDURES
FOR 1998 AND SUBSEQUENT MODEL MOTOR VEHICLES

L

ADOPTED: :

The entirs text of the fest procedures croposed in this
rulemaking is new language. The propesed test procedures are
shown in normal fype. ‘

Note:.






NOTE: - This document incorporates by reference various sections of the Code
of Federal Regulations, some with modifications. California provisions .
which replace specific federal provisions are dencted by the words "DELETE"
for the federal language and "DEPLACE WITH" for the new California language.
The symbols “**¥%¥" and "..." mean that the remainder of the federal text
for a specific section, which is not shown in these procedures, has been
included by reference, with only the printed text changes. Federal
regulations which are not listed are not part of the procedures.






CALIFORNIA REFUELING EMISSION STANDARDS AND TEST PROCEDURES
' ~ FOR 1%¢8 AND SUBSEQUENT MODEL MOTOR VEHICLES

The following provisions of Title 40, Code of Federal Regulations (CFR},
Part 86, Subparts A and B, as adopted or amended by the U.S. Environmental
Protection Agency on the date listed, and enly to the extent they pertain to
the testing and compliance of vehicle refueling emissions for Tight~duty
vehicles and . light-duty trucks, are adopled and incorperated herein by this
reference as the California Refueling Emission Standards and Test Procedures
for 1998 and Subsequent Model Motor Vehicles, except as altered or replaced

. by the provisions set forth below. With respect to subpart A, where a
- section has besn referenced and is not listed in these test procedures, the

=

~eference should be considered to refer to that section's most recent
counterpart 1isted herein. . :

-.ThESe refueling test procedufes are designed to allow the manufacﬁurér to

either certify to the refueling standards via the California or Federal’

~certification test procedures. Therefore, subpart B s structured such that

the model year 1930 requirements, zs modified in these procedurg$,-app1y-if

the manufacturer is certifying via the California certification test

crocedures. If a manufacturer is certifying via the federal centification.

'  test procedures, then the 1896 model year requirements apply. The
‘manufacturer shall feliow only. one certification test procedure, California

or Federal, once that sequence has been initiated. The 1898 model year
requirements apply to all manufacturers regardless of which test procedurss
they are using. - . o ' :

These standards and test procedures are applicable to all new 1998 and
subseguent model gasoline, alcohol, diesel, and . hybrid electric passenger
cars, light-duty trucks, and medium-duty vehicles with a gross vehicle
weight less than 8501 pounds. References to "light-duty trucks" in 40 CFR
86 shall apply both to "light-duty trucks" and "medium-duty vehicles" in
these procedures. ReTerences to "light-duty vehicles”™ in 40 CFR 86 shall
apply to passenger cars. ’

In those instances that the testing conditicns or parameters are not
practical or feasible for such vehicles, the manufacturer shall provide a
test plan that provides equal or greater cenfidence in comparison to these
test procedures. The test plan must be approved in advance by the Executive
Of ficer. : .

Any reference to vehicle sales throughout the United States.shall mean
vehicle sales in California.

Regulations concerning EPA hearings, EPA inspections, specific language an
the Certificate.of Conformity, evaporative emissions high-altitude vehicles
and testing, alternative useful 1ife, selective enforcement audit and heavy-
duty engines and vehicles shall not be applicable to these procedures,
except where specifically noted.

]



PART 86-CONTROL OF ATR POLLUTION FROM NEW AND IN-USE MOTOR VEHICLES AND NEW
AND IN-USE MOTOR VEHICLE ENGINES: CERTIFICATION AND TEST PROCEDURES

86.1 . Reference materials. September 21, 1994,

Subpart A - Genéra? Provisiens for Emission Regulations Tor 1977 and Later
Model Year Hew Light-Duty Vehicles, Light-Duty Trucks, and Heavy-Duty
Engines, and for 1385 and Later Model Year New Basoline-Fuels and Kethanol-
Fueled Heavy-Duty Vehicles. . )

" 86.094-1  General] applicability, January 12, 1993,

* ¥ * * *

(e) Small volume manufacturers. Special certification procedures

are available for any manufacturer whose projected combined California
sales of passenger cars, Light-duty trucks, medium-duty vehicles -and
heavy-duty engines in its product Tine (including ali vehicles and
engines imported under the provisions of §§85.1505 and 85.1509 of :
this chapter) are fewer than 3,000 units for the model year in which. -
the manufacturer seeks certification. To certify its product line
under these optional procedures, the small-volume manufacturer must -
first obtain the Executive Officer's approval. The manufacturer must
meet the eligibility criteria specified in §86.092-14(b). before the
Executive Officer's approvat will be granted. The small-volume
manufacturer's certification procedures are described in §86.092-14,

86.082-2  Definitions. ‘November 2, 1982,
86.084-2 Definitions. December 16, 1987,
86.085-2  Definitions. . December 16, 1987
86.088-2  Definitions. March 15, 19g5.
86.090-2  Definitions. July 26, 1990,
86.081-2 Definitions. July 26, 1990.
86.082~-2  Definitions, February 28, 1990,
§6.094-2  Definitions. .June 5, 1991,
86.096~2 Definitions. November 1, 1993,
| 86.098-2  Definitions. April 6, 1994,
ADD:

The definitions in sections 1500 and 2112, Title 13, California Code of
Regulations, are hereby incorporated into this test procedure by
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~eference. For purpesss of this lest procedure and section 1978 of

“Title 13, Califernia Code of Regulations, "small voiume manufacturer”

shall mean any vehicle manufacturer with California sales less than or

‘equal to 3000 new vehicles per madel-year based on the average number

of vehicles sold by the manufacturer in the previous three consecutive
model years. o : o o

*® x x &

"Administrator™ means the Executive.Officer of the Air Resources Baoard
(ARB). : c

"Alcohol fuel" means either methanoi or ethanol as those terms aré
defined in these test procedures. ' - g

"Battery assisted combustion engine vehicle™ means any vehicle which

.allows power to be delivered to the driven wheels solely by &

combustion engine, but which uses a pattery pack to store energy which.
may be derived through remote charging, regenerative braking, and/or a
flywheel energy storage system or other means which will be used by an
eleciric motor to assist in vehicle operation. o N

"Battery pack" means any‘e?ectrica1 energy sterage device consisting of
any number of individual battery modules which is used to propel
eleciric or hybrid electric vehicles. - o :

- "certificate of . Conformity" means Executive Ofder-cert%fying vehicles
o for sale in California.. - S

"Certification” means certification as defined in Section 39018 of thé
Health and Safety Code.

"certification level" means the official exhaust or evaporative’
emission result from an emission-data vehicle which has been adjusted
by the applicable mass deterioration factor and is submitted to the
cyecutive Officer for use in determining compliance with an emission
ctandard for the purpese of certifying a particular engine Tamily.

"Continually regenerating trap oxidizer system" means a trap oxidizer
system that does not utilize an automated regeneration mode during
normal driving conditions for ¢leaning the trap.

"Conventional -gasoline” - means any certification gasoline which meetls
the specifications of 86.113-50(a), 40 CFR 86, including the
specifications of (a)(1)(i) but exciuding the specifications of
(a}(1)(ii) as amended by these test procedures.

"Dedicated Ethanol Vehicle" means any ethanol-fueled motor vehicle that
is engineered and designed to be operated solely on ethanol.



"Dedicated Methanoi Vehicle" means any methanol-fueled motor vehicle
that is engineered and designed to be operated solely on methanol,

"Defeat Device" means an auxjliary emission control devica (AECD) that
reduces the effectiveness of the emission contro] system under
conditions which may reasonably be expected to be encountered in normai
vehicle operation and use, unless (1) such conditions are substantiatly
included in the Federal emission test procedure, (2) the need for the
AECD is justified in terms of protecting the vehicle against damage or
accident, or (3) the AECD does not go beyond the requirements of engine
starting.

"Diesel" DELETE

REPLACE WITH:

"Diesel Engine" means any engine powered with diesel fuel, gaseous
fuel, ethanol, or methanol for which diesel engine speed/torque
characteristics and vehicie applications are retained.

"Diesel-cycle" means powered by an engine where the primary means of

controlting power output is by limiting of the amount of fue] that is .
injected into the combustion chambers of the engine.

X * * * *

"Dual-fuel vehicle" means any motor vehicle that is engineered and
designed to be capable of operating on gasoline or diesel and on
compressed natural gas or liquefied petroleum gas, with separate fued
tanks for each fuel on-board the vehicle,

"Electric vehicle". means any vehicle which operates solely by use of a
battery or battery pack. This definition aiso includes vehicles which
are powered mainly through the use of an electrieg battery or battery
pack, but which use a flywheel that stores energy produced by the

"Ethanol" means any fuel for motor vehicles and motor vehicle engines
that is composed of either commercially available or chemically pure
ethanol (CH,CH OH) and gasoline as specified in section 86.113-90 (Fuel
Specifﬁcatignsg of these test procedures. The required fuel blend is
based on the type of sthanol-fueled vehicle being certified-and the
particular aspect of the certification procedure being conducted.



“Ethanol vehicie" means any motor vehicle that is engineered and
‘designed to be operated using ethanol as a fuel.

K * *® & *

"Flexible fuel vehicle" DELETE

REPLACE WITH: _ : _
"Fuel-flexible vehicle (FFV)" means any methanol-fueled or ethanol-
fueled motor vehicie that is engineered and designed to be operated
using any gasoline-methanel or gasoline-ethanol fuel mixture or blend.

- "Fuel fired heater” means a fuel burning device which creates ‘heat for
“the purpose of warming the passenger compartment of a vehicle but does
not_contribute to the propulsion of the vehic1e. : :

"Heavy light-duty truck" DELETE

“"Hybrid electric vehicis® or "UEY™ means ‘any vehicle which is included
in the definition of & "series hybrid electric vehicle", a "parallel .-
hybrid electric vehicle", or a "battery assisted combustion engine
vehicle. . = ' : o :

"Incomplete vehiclie” means any vehicle ‘which does not have the primary
joad carrying device or container ‘attached. 1In situations where
individual marketing relatienships makes the status of the vehicle
~questionable, the Eyecutive Officer shall determine whether a specific.
model complies with the definition of incomplete vehicle. '

* *® ® ok ®

"Tntermediate Temperature Cold Testing" means testing done pursuant to -
the driving cycle and testing conditions contained in.40 CFR Part 86
Subpart C, at temperatures between 25 deqrees F (-4 degrees C) and &8
degrees F (20 degrees c).

“Intermediate volume manufacturer” is any vehicle manufacturer with
California sales between 3,001 and 35,000 new light- and medium-duty
vehicles per model year based on the average number of vehicles sold by
the manufacturer each year from 1889 to 1893; however, for
manufacturers certifying for the first time in California, model-year
sales shail be based on projected Cajifornia sales.

" ight-duty truck. 1" DELETE
"l {ght-duty truck 2" DELETE
Light-duty truck 3" DELETE

"Light-duty truck 4" DELETE



"Light Tight-duty truck" DELETE

"Low-emission vehicle® or "LEV" means any vehicle certified to low-
emission standards.

"Methane Reactivity Adjustment Factor" means a factor applied to the
mass of methane emissions from natural gas fueled vehicles for the
purpose of determining the gasoline equivalent czone-forming potential
of the methane emissions, . '

"Methanol" means any fuel for ‘motor vehicles and motor vehicle engines
that is composed of either commercially available or chemically pure
methanol (CH,OH) and gasoline as specified in section 86.113-90 (Fuel
Specificatioﬁs) of these procedures, The required fuel blend is based
an the type of methanol-fueled vehicle being certified and the
particular aspect of the certification procedure being conducted.

"Methanot-fueled" DELETE

REPLACE WITH:

"Methanol vehicla" means any motor vehicle that is endgineered and
designed to be operated using methanol as a fuel.

"Natural gas" means either compressed natural gas or Tiquefied natural
gas.

"Natural gas vehicle® means ahy motor vehicle that is engineered and
designed to be operated using either -compressed natural gas or
liquefied natural gas.

* ® * % %

"Non-methane organic gas” (or "NMOG") means the sum of non-oxygenated
and oxygenated hydrocarbons contained in a gas sample as measured in
accordance with the “California Non-Methane Organic Gas Test
Procedures” as adopted July 12, 1991 and 7ast amended September 22,
1993. »

- "Non-regeneratian emission test" means a complete emission test which
does not include a regeneration,

contribution of non-oxygenated hydrocarbons (excluding methane),
methanol, and formaldehyde as contained in a gas sample, expressed as
gasoline~fueled hydrocarbons. For ethanoTl-fueled vehicles, "organic
‘material non-methane hydrocarbon equivalent" {or "OMNMHCE") means the
sum of carbon mass contribution of non-oxygenated hydrocarbons
{excluding methane), methanol, ethanel, formaldehyde and acetaldehyde
as contained in a gas sample, expressed as gasoline-fueled
hydrocarbons.



‘"0Otto-cycle" DELETE

. REPLACE WITH: S ' _ ‘ o

"Otto-cycle" means powered by an engine where the primary means of
controlling power output is by limiting the amount of air and fuel

which can enter the combusticn chambers of the engine. Gasoline-fueled:
‘engines are otto-cycie engines. : :

"gzone deterioration factor® means a factor applied to the mass of NMOG
emissions from TLEVs, LEVs, or ULLVs which accounts for changes in the
_ozone-forming potential of the NMOG emissions from a vehicle as it
accumulates mileage.

"parallel hybrid electric vehicle" means any vehicle which aliows power
to be delivered to the driven wheels by gither a combustion engine
and/or by a battery powered electric motor.. —— ° ,

"Periodically réganerating trap oxidizer system" means a thap'cxidizer
“system that utilizes, during normal driving conditions for .cleaning the
trap, an automated regeneration mede which ‘can be easily detected.

x % x % %

"Regeneration® means the process of -oxidizing accumuiated ‘particulate
matter. It may occur continually or periedically. ' '

- "Regeneration emission test" means & complete emission test which
includes a regeneration. - s

‘wRegeneration interval® mears the interval from the start of a
regzneration to the start of the next regeneration.

x * * x *x

"Series hybrid electric vehicle" means any vehicle which allows power
to be delivered to the driven wheels solely by a battery powered
electric motor, but which also incorporates the uss of a combustion
engine to provide power to the battery and/or electric motor.

"Transitional low-emission vehicie” or “TLEV" means any vehicle
certified to transitional low-emission standards.

"Trap oxidizer system" means an emiséion control system which consists
of a trap to collect particulate matler and a mechanism fo oxidize the
- accumulated particulate.

"Type A hybrid electric vehicle" means a hybrid electric vehicle which
schieves a minimum range of 60 miles in the Al1-Electric Range Test,
while maintaining minimal speed and time requirements throughout the
test and without use of the auxiliary power unit.
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“Type B hybrid electric vehicle" means a hybrid electric vehicle which
achieves a-range of 40 to'59 miles in the A11-Electric Range Test,
while maintaining minimal speed and time requirements throughout the
test and without use of the auxiliary power unit. :

“Type C hybrid electric vehicle" means & hybrid electric vehicle which
achieves a range of 0 to 39 miles in the All-Electric Range Test, while
maintaining minimal speed and time requirements throughout the test and
without -use of the auxiliary power unit; or which has been designated
by the manufacturer as having a range of less than 40 miles without the
use of the auxiliary power unit. This definition shall also apply to
any hybrid electric vehicle which allows the operator to control the
time or -mode of operation of the auxiliary power unit either directly
or indirectly (with the exception that a mechanism which allows the
operator only to shut off the auxiliary power unit is permissible for
Type A and Type B HEVs), to any hybrid electric vehicle which can be
operated solely through the use of the auxiliary power unit, to any
hybrid electric vehicle which utilizes a climate control system that

.cannot be operated without using the auxiliary power unit, and all

other types of hybrid electric vehicles, excluding Type A and Type B
hybrid electric vehicles. ‘

"Ultra-low-emission vehicle” or "ULEV" means any vehicle certified to
ultra-low emission standards. |

"Useful life" DELETE

REPLACE WITH: :

"Useful 1ife" shall have the same meaning as provided in section 211z,
Title 13, California Code of Regulations. Approval of vehicles which
are not exhaust emissions tested using a chassis dynamometer pursuant
to section 1960.1, Title 13, €alifornia Code of Regulations shall be
based on an engineering evaluation of the system and dataz submitted by
the applicant. The useful 1ife of incomplate medium-duty vehicles
certified to the "California Exhaust Emission Standards and Test
Procedures for 1987 and Subsequent Model Heavy-Duty Otto-Cycle Engines
and Vehicles" shall be defined by the useful Tife of the medium-duty
vehicle engine used in such vehicles.

.078-3  Abbreviations. January 21, 1980,

.080-3  Abbreviations. July 26, 1990.

084-3  Abbreviations. September 21, 1984,

.098-3  Abbreviations. April 6, 1994.

.084—4. Sectién numbering; construction. September 25, 1980.

.090-5  General standards; increase in emissions; unsafe conditions.

April 11, 1989,



86;091-7 Maintenance of records; submitted information; right of entry.
T July 26, 1990.

86.094-7 Maintenance of racords; submitted information; right of entry.
U Juy 17, 19%2.

86.096-7 Maintenance of records; submitted information; right of entry.
June .28, 1993. ) ‘

85.038-7  Maintenance of - records; submitted information; righf of entry.
Apr1} 6, 19394.

86.096-8 Emission standards for 1996 and later mode1 year 1ight;duty
. vehicles. March 24, :1993.

© {a) DELETE
REPLACE WITH: ’ :
(a) For guidance ses sect1on 1960 1 Title 13, California Code of.
Regu1at1ons : '
- (b) DELETE'
REPLACE WITH: : _ .
~{b) For guidance see. section 1976, Title 13, California Code of
Regulations. B L
* * % * x

(e) - (K) DELETE

86.098-8 Emission standards for 19388 and 1ater model yesar 11ght duty
vehicles. April 6, 19%94.

(a) - (b) DELETE
(e) - (k) DELETE

86.099-8 Emission standards for 1999 and 1ater model year 11ght duty
vshicles. April &, 18%4.

(a) - (b) DELETE

* * ® * *

(e) - (k) DELETE



(a) - (b) DELETE

X x x) x x
(e) - (k) DELETE

86.004-9 Emission standards for 2004 and later mode i yeaf Tight-duty
trucks. April 4, 1984,

(a) - (b) DELETE

* w * x &
(e) - (k) DELETE

86.097-9 Emission standards for 1997 and Tatér mode]- year light-duty
trucks. November t, 1993,

(a) DELETE
REPLACE WITH:

(a) For guidance see section 1960.1, Titie 13, California Code of
Regulations. . )

(b) DELETE
REPLACE WITH:

(b) For guidance see section 1976, Title 13, California Code of
Regulations.

* * - * % *
(e) - (k) DELETE
86.080-12 Alternative certification Praocedures. April 17, 1980,

86.085-13 Alternative durability program. May 19, 1983.

86.094-14 Small-volume manufacturers certification procedures,
January 12, 1993.

T % * * * *

(b}(1) DELETE

REPLACE WITH:

(b)(1) The optional small-volume manufacturers certification procedures
apply to Tight-duty vehicles (passenger cars, light-duty trucks, and
medium-duty vehicles), produced by manufacturers with California sales
(for the model] year in which certification is sought) of fewer than

- =10-



3,000 units (PC, LDT, and MDY cembined). The optional small-volume
manufacturers certificaticn nrecedures shall not apply to hybrid
eleciric vehiqlesl ATl hybrid electric vehicle manufacturers shall be
subject to the certification requirements established for hybrid

electric vehic}es. _ o
{(b)(2) DELETE
(p)(3) DELETE
(b)(4) DELETE
(b)(5) DELETE

* & x *x x

{c)(4) DELETE

REPLACE WITH: o 3

(c)(4) A small-volume marufacturer shall include in its records all of
“the information that ARB requires in 86.088-21, 86.080-21, 86.081-21, -

' or 86.094-21, inctuding the modifications,noted'%n»these test .

procedures. This information will be considered part of the
manufacturer's application for certification and must be submitted to
the Executive Officer. : ' . ' i

SR * * % *

C(e)(7)(i)(A) DELETE

x® x * ) *

(e)(11){i1)(D)(1) DELETE
REPLACE WITH: :

(e)(11)(i1}(D) (1) The following statement signed by the authorized
representative of the manufacturer: “The vehicles (or engines)
described herein have been tested .in accordance with (1ist of the
applicable subparts A or B) of part 86, Title 40, Code of Federal
Regulations, and on the basis of thoss tesis are in conformance with
that subpart. All of the data and records required by that subpart are
on file and are available for inspection by the Eyecutive Officer. We
project the total california sales of vehicles (engines) subject to
this subpart (including all vehicles and engines imported under the
provisiens of §486.1505 and 85.1509 of this chapter to be fewer than
3,000 units.” o

e

x x x * &
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86.095-14 Small-volume manufacturers certification procedures,
January 12, 1993.

x® *® * * *

(c)(ll)(ii)(D)(l) DELETE
REPLACE WITH: :
(c)(11)(i1)(D)(1) The following statement signed by the authorized .
representative of the manufacturer: “The vehicles (or engines)
described herein have been tested in accordance with (Tist of the
applicable subparts A or B) of part 86, Title 40, Code of Federal
Regulations, and on the basis of those tests are in conformance with
that subpart. A1l of the data and records required by that subpart are
i ilable for inspection by the Executive Officer. We -
project the total California sales of vehicles (engines) subject to
this subpart (including all vehicles and engines imported under the

Provisions of §§86.1505 and 85.1509 of this chapter to be fewer than
3,000 units. "

* ) * *® *

86.098-14 Small-volume manufacturers certification prdcedures.
April 6, 1994.

86.094-16 Prohibition. of defeat devices. July 17, 1992.

(a) DELETE

REPLACE WITH: _

(a) No new passenger car, light-duty truck, or medium-duty vehicle
shall be equipped with a defeat device.

% * * *® %

86.098-17 Emission control diagnostic system for 1998 and later Tight-duty
: vehicles and light-duty trucks. April 6, 1994, i

DELETE

REPLACE -WITH.:

The "Malfunction and Diagnostic System Requirements-1994 and Subsequent
Model-Year Passenger Cars, Light-Duty Trucks, and Medium-Duty Vehicles
and Engines" in section 1968.1, Title 13, California Code of
Reguiations, is hereby incorporated into this test procedure by
reference. For purposes of this test procedure, all references to
evaporative system monitoring, malfunction criteria, -and MIL
T1Tumination and fault code storage shall alse apply to refueling
systems.

86.085-20 Incomplete vehicles. January 12, 1983,

-12-



86.0%4-21 Application for pefﬁifﬁcatioh. February-19, 1893.

* x % % - *

(b){1){i) DELETE

REPLACE WITH: o : : _
(b}{1)(i) Identification and description of the vehicles {or engines)
covered by the application and a description {including a 1ist and part
numbers of all major emission control system parts and fuel system
components) of their engine (vehicles only) emission control system and
fuel system components, including if applicable, the turbocharger and
intercooler. -This shall include a detailed description of .each
auxiliary emission conirol device (AECD) to be installed in or on any
certification test vehicle (or certifﬁcatioq test engine}. '

% ES ® * *

(b)(2) DELETE
REPLACE WITH: - T . S , _
(b)(2) For 1892 and subsequent model-year TLEVs, LEVs, and ‘ULEVs not
certified exclusively on gasoline, projected California sales data and
fusl economy data 19 months pridr to January 1 of the calendar year
_ with the same numerical designation as the mode’ year for which the
vehicles are certified,. and projected California sales data for all
vehicles, regardiess of operating fuel or vehicle emission category,
sufficient to enable the Fxecutive Officer to select a fest fleget
. representative of the vehicles (or engines) for which certification is -
- requested at the time of certification. e :

® * x ® *x

(g) DELETE

REPLACE WITH: ' o

(g)(1) For ZEVs and hybrid electric vehicles, the certification
application shall include the foliowing:

(i) Identification énd description of the vehicle(s) covered by the
applicatien.

(i1) Identification of the vehicle weight category to which the
vehicle is certifying: PC, LDT 0-3750 1Ibs. LVW, LDT 3751-B750
Tbs. LVW, or MDV (state test weight range), and the curb weight
and gross vehicle.weight rating of the vehicle.

~{i11) Identification and description of the'propu1s§on system for the
vehicle. ' :

(iv) Identification and description of the climate control system used.
_ on the vehicle.

-13-



(v)  Projected number of vehicles produced and de]ivered-fqr sale in
California, and projected California saies.

(vi) For electric and hybrid electric vehicles, identification of the
energy usage in kilowatt-hours per mile from the point when
electricity is introduced from the electrical outlet and the
operating range in miles of the vehicle when tested in accardance
with the A11-Electric Range Test (see section 9.f. of the
‘California Exhaust Emission Standards and Test Procedures for
1988 and .Subsequent Model Passenger Cars, Light-Duty Trucks, and
Medium-duty Vehicles" as incorporated by reference in section
1960.1(k), Title 13, California Code of Regulatiens).

(vii) IT the vehicle is equipped with a fuel fired heater, a
description of the control system logic of the fuel fired heater,
including an evaluation of the conditions under which the fuel
Tired heater can be operated and an evaluation of the possible
operational modes and conditions under which evaporative
emissions can exist. Vehicles which utilize fuetl fired heaters
which can be operated at ambient temperatures above 40 degrees
Fahrenheit or which cannot be demonstirated to have zero
evaporative emissions under any and all possible operation modes
and. conditions shall not be certified as ZEVs, .

{viii)A11l information necessary for proper and safe operation of the
vehicle, including information on the safe handling of the
battery system, emergency procedures to follow in the event of
battery Teakage or other malfunctions that may affect the safety
of the vehicle operater or laboratory personnel, method for
determining battery state-of-charge, battery charging capacity
and-recharging procedures, and any other relevant infermation as
determined by the Executive Officer.

* * * X x

86.096-21 Application for certification. July 1, 1994,

x - * x x ®

(b}(10)(i) DELETE

REPLACE WITH:

(b)(10)}(i) Canister working capacity, according to the procedures
specified in'§86.132-96(h)(1)(1v); or §86.132-90(b)(4) as modified
in these test procedures.

* *® * * %

(b)(10)(iii) DELETE
REPLACE WITH:

-14-



{E)(lO)(iii) Fuel temperature profile for the running loss test,
according to the procedurss specified in §86.123-94(d), or §86.129-
80(d) as modifisd by these test procedures.. = _ . -

* x k1 x &
26.098-21 Application fer
w * * X ) x

" ()(4) (1) DELETE
REPLACE WITH:

certification. April 6, 1994.

(b)(4) (i) For passenger cars, light-duty trucks, and medium-duty

vehictes, with a GVW Tess than 8501 pounds, & description of the test |

orocedures to be used

to establish the evaporative emission and/or

refueling emission deterioration factors, as appropriate, reguired. to,
. be determined and supplied_in'§86.098—23(b)(2). :

* x K *® k'

(b)(10)(i) DELETE
REPLACE WITH: -

(b)(10}{i) Canister working cépacity,chcording-to the procedures
specified in §86.132-95(h){1)(iv), or §86.132-50(b)(4) as medified
in these test procedures. ' . o

E _ % % ¥ .* o

(b)(10)(iii) DELETE
REPLACE WITH:

(b)(10)(iii) Fuel temperature profile for the running less test,
according to the procedures specified in §86.123-94(d), or §86.128-
90(d) as modified in these test procedures. '

* * ® R *®

{j} - (k) DELETE
86.001-21 Application for

* x * * *

(b)(4)(i) DELETE
REPLACE WITH:
(b)(4)(i) For passeng
vehicles, with a GVM
nrocedures Lo be used
refueling emission de
be determined and sup

certification. April 6, 19%94.

er cars, light-duty trucks, and medium-duty

less than 8501 pounds, a description of the test
to establish the evaporative emission and/or
terioration factors, as apprepriate, required to
plied in §86.001-23(b}(2}.

-15-
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* * * * *

{b)(10)(i) DELETE

REPLACE WITH: - ’

(b)(10}(i} Canister working capacity, according to the procedures
specified in §86.132-96(h) (1) (iv), or §86.132-30(b)(4) as modified
in these test procedures. )

*® £ * * *®

(b)(10)(iii) DELETE

REPLACE WITH: :

(b)(10)(iii) Fuel temperature profile for the running loss test,
according to the procedures specified in §86.129-94(d), or §86.123-
80(d) as modified in these test procedures.

x) * x & *
{j) - (k) DELETE

094-22 Approval of application for cerfification; test fleet selection,
etc.” January 12, 1993, .

.098-22  Approval of application for certification; test flset selections;

determination of parameters subject to adjustment for
‘certification and Setective Enforcement Audit, adequacy limits,
and physically adjustable ranges. April 6, 1994,

.001-22 Approval of application for certification; test fleet setections;

determinations of parameters subject to ad justment for

certification and Selective Enforcement Audit, adequacy of

timits, and physically adjustable ranges. April 6, 1994,
035-23 Required data. March 25, 1994.

058-23 Required data. April 6, 1994.

001-23 Required data. April 6, 1994,
096-24 Test -vehicies and engines. November 1, 1993,
% * x * *
(d)(l) -+ Separate engine family. For 1995 angd subsequent model-year

vehicles or engines, all engines classified in the same engine family
shall be certified to identical exhaust emission standards.

* x x X *
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(b) DELETE

REPLACE WITH: : .
(b) Emission-data vehicles shall be selected according to the .

provisions of Appendix II. Selection shall be based on highest saies.
volume and will reguire only two emission-data vehicles for
certification testing per engine family. (For fifty-state families,
the reference in the federal procedures to configuration or sales shall
mean California configurations and sales rather than total family
configurations and sales.} The Eyecutive Officer will accept data from

" California {or fifty-state) configuration vehicies or from federal

vehicles which meet the requirements of subparagraph (f). Federal

- yehicles may be reconfigured to California versions and tested to show

compliance with California emission standards. The Executive Officer
will also allow the manufacturer to reconfigure California vehicles.

(c) Durability data ...

* * ) %k

(e)(i) DELETE

 REPLACE WITH: |

(e)(1) Any manufacturer whose projected California annual sales for the
medel year in which certification is sought s less than a combined
total of 3,000 passenger cars, light-duty trucks, medium-duty vehicles,
and heavy-duty engines may request a reduction in the number of testi
vehicles determined in accordance with the foregeing provisions of this
paragraph. The Exscutive Officer may agree to such lesser numbers- as. .-
he or she determines would meet the objectives of this procedure. .

(e){2) DELETE
REPLACE WITH:

(e)(2}(i) Any manufacturer may request to certify engine families using

assigned DFs for a combined total of 3,000 projected annual California
sales of passenger cars, light-duty trucks, medium-duty vehicles, and
heavy-duty engines per manufacturer regardiess of total sales.

(e)(2)(ii) Assigned DFs shall be used only where specific mileage
aceumulation data do not exist {i.e., if a vehicle manufacturer uses an
engine/system combinaticn where NFs derived from exhaust emission
testing exist, then the assigned factors cannot be used).

Assigned DFs shall be used in lieu of data from durabitity vehicle(s)
only when a manufacturer demenstrates that it has control over design
specifications, can provide development data, has in-house testing
capabilities including accelerated aging of ‘components/systems, and has
svaluation criteria to ensure emission control system (ECS} durability
for the vehicle's useful-Tife. The applying manufacturer must
demonstrate engine durability and that the emission control system(s)
developed or adapted for the particular engine will be durable and
comply with the applicable emission standards for the engine's or

-17-



vehicle's usefu] tife. In evaluating any information provided, a1l
relevant test data ang design factors shall be considered, including
but not limited to: vehicTe application, engine design, catalyst
loading and volume, space velocity in the catalyst, engine exhaust gas
concentrations and catalyst temperatures for various operating modes,
and the durability of any emission contro] system components which may
have been used ip other vehicle applications. The assigned DFs shalj
be applied only to entire families,

If emission control parts from other certified vehicles are utilized,
then parameter comparisons of the above data must also pe provided
including part numbers where applicable, Emission contro] durability
_may include special in-house specifications,

(e)(2)(i11) The criteria for evaluating zssigned DFs for evaporative
families are the same as those for exhauyst families. However, in
determining evaporative family DFs the "California Evaporative Emission
Standards and Test Procedures for 1978 ang Subsequent Mode] Motor
YehicTes™ reguire that an evaporative family DF be determined by
averaging DFs obtained from durability vehicle testing .and from bench
testing. - Therefore, if g manufacturer meets the criteria as Specified
above in (e){(2)(i) and (e)(2)(ii), the Executive Officer may grant
assigned DFs for eithepr (or both) the durability vehicle DF or'the
bench DF. '

Assigned DFs for bench test requirements do net depend upon the 3,000
maximum sales limit. The assigned bench DF is applicable only to

evaporative vehicle pF was determined. 1In evaluating a request for an
assigned bench. DF, an relavant infoermation shall be considered,
including but not limited to: fuej tank capacity, fuel tank
temperatures, carburetor bow] "capacity,? underhood temperatures,
canister capacity and location, and any other comparisons to the
certified application, '

(f) ... has previously been submitted.

ADD:

The durability or emission data submitted may be from vehicles
previously certified by ARB. For 1993 through 1996 model-year
passenger cars and light-duty trucks and 19895 through 1997 model-year
medium-duty vehicles, the manufacturer shall submit durability data
from only California (or Tifty-state) configuration vehicles unless the

prior to the 1993 mode] year (1995 for medium~duty vehicles). For 1997
(1998 for medium-duty vehicles) and subsequent model-year vehicles,
durability data shail be submitted from oniy California (or fifty-
state) confiquration vehicles. For 1993 ang (1995 for medium~-duty
vehicles) subsequent mode I-year vehicles, the Executive Officer shal)]

-18-



permit the use of federal durability data vehicles if he or she
determines that the federal data will adequately represent the

* durability characteristics ¢f the Califernia configuration. This
determination shall be based upon simitarity of catalyst location and

- configuratien; similarity of fuel metering system; similarity of major
features of emission control system Togic and design; and similarity of
any other features determined by the Tyecutive Officer to be likely to
affect durability. If data from a federal durability data vehicle is
used, the requirements of §86.091-28(a)(4){(1)(B) (durability vehicles
must meet emission standards) will refer to the federal gmissions
standards in effect for the model year for which the durability data

© was generated. _ : '

* w & x &
(M)(1)}(v) ... has previously been submitted.
“ADD:

The durability ¢or emission data submitted may be from vehicles
‘previously certified by ARB. For 1893 through 1996 model-year
passenger cars and light-duty trucks and 1895 through 1887 model-year
medium-duty vehicles, the manufacturer shali submit durability data
from only California (or fifty-state) configuration vehicles unless the
- durability data was generated from a vehicle certified by EPA or ARB '
prior to the 1993 model year (1885 for medium-duty vehicles). For 1997
(1998 for medium-duty vehicles) and subsequent model-year vehicles,
" durability data shall be submitted from only California (or fifty-
 state) configuration vehicles. For 1583 and {1995 for medium-duty -
vehicles) subsequent model-year vehicles, the Executive Officer shall-
permit the use of federal durability data vehicles i{f he or she "
determines that the federal data will adequately represent the
durability characteristics of the California configuration. This
determination shall be based upon similarity of catalyst lecation and
configuration; similarity of fuel metering system; similarity of major
features of emission control system logic and design; and similarity of
any other features determined by the Executive Officer to be likely te
affect durability. If data from a federal durability data vehicle is
used, the requirements of §86.091-28(a){4)(1)(B) (durability vehicles
must meet emission standards) will refer to the federal emissions
stzndards in effect for the model year for which the durability data
was generated.

® * ® *x *.

86.088-24 Test thjc1es and engines. April 6, 19384,

85.001-24 Test vehicles and engines. April 6; 1994.
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- 86.085-25 Maintenance. July 7, 1986.

(a) DELETE

REPLACE WITH: -

(a) Light-duty vehicles. Paragraph (a) of this section applies to
passenger cars, light-duty trucks,  and madium-duty vehicles.

{a){1) DELETE

REPLACE WITH:

(8) (1) Scheduled maintenance on the engine, emission control system,
and fuel system of durability vehicies shall, unless otherwise provided
pursuant to paragraph (a)(5)(iii), be restricted as set forth in the
following provisions. If a manufaciurer -must revise the maintenance
schedule, prior approval by the Executive Officer is reguired. ’
Unscheduled maintenance must not render a durability vehicle
nonrepresentative of the productien vehicles. The unscheduled
maintenance must not be likely to be required in the normal use of the
vehicle. Unauthorized or unjustifiable unscheduled maintenance may be

maintenance occurred, the nature of the maintenance, and the name and
part numbers of all fuel system and emission controil parts involved

(1)(A) DELETE

REPLACE WITH: _

(1)(A) For otto-cycle vehicles and hybrid electric vehicles which use
otto-cycle engines, maintenance shall be restricted to the inspection,
replacement, cleaning, adjustment, and/or service of the following
items at intervals no mere frequent than indicated:

(1) Drive belts on engine accessories (tension adjustment oniy);
(30,000 miles of engine operation).

(2) Valve lash (15,000 miles of engine operation).

(3) Spark plugs (30,000 miies of engine operation).

(4) Air filter (30,000 mf1es.of engine operation),

(5) Exhaust gas sensor (30,000 miles of engine operation). Provided

that:

- ~20- -



(&)

(4)

+he manufacturer shall equip the vehicie with a maintenance
indicator consisting of a light or flag, which shall be preset
to activate automatically by iltuminating in the case of 2
1ight or by covering the odometer in the case of a flag the
first time the minimum maintenance interval established during
certification testing is reached .and which shall remain
activated until reset. After resetting, the maintenance
indicator shall activate automatically when the minimum
maintenance interval, when added to the vehicle miieage at the
time of resetting, is again reached and shall again remain
activated until reset. When the maintenance indicator consists
of a light, it shall alsc activate automatically in the engine--
run key position before engine cranking to indicate that it is
functioning. The maintenance indicator shall be Tocated in the
instrument panel and shall, when activated, display the words
"oxygen senscr’ or .may display such other words determined by
+he Executive Officer to be likely to cause the vehicle owner
to seek oxygen sensor replacement. The maintenance indicator
shall be separate from the malfunctien. indicator Tight required

by Section 1988, Title 13, California Code of Regulations;

(0)

the manufacturer shall provide free replacement of the oxygen
sensor, including both parts and labor, and shall reset the
maintenance indicator without any charge, the first time the
maintenance interval established during certification testing
is reached for vehicles certified with scheduled sensor

“maintenance before 50,000 miles. If the oxygen sensor is

replaced pursuant to the warranty provisions of Section 2037, -
Title 13, California Code of Regulations, before.the first
maintermance interval is reached, the manufacturer shall also
replace the oxygen sensor and reset the maintenance indicator
at the mileage point determined by adding the maintenance

interval to the vehicle's mileage at the fime of the warranty

replacement. If the caleulated mileage point for a second
oxygen sensor replacement would exceed 50,000 miles, no free
second replacement shall be requirad;

The maintenance indicator shall be resettable. The maintenance
instructions required by §86.085-38 of these procedures shall
provide instructions for the resetting of the maintenance
indicator, and shall specify that the maintenance indicator
shall be reset each time the oxygen sensor is replaced; and

Notwithstanding the provisions of Section 2037(c), Title 13,
California Code of Regulaticns; the oxygen' sensor, including
any replacement required pursuant tc this section, shall be
warranted for.the applicable warranty period of the vehicle or -
engine in accerdance with Section 2037{a), Title 13, California
Code of Regulations. If such oxygen sensor fails during this
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period, it shall be replaced by the manufacturer in accordance
with Section 2037(d), Title 13, California Code of Regulations.

(6) Choke (cleaning or lubrication only); (30,000 miles of “engine
operation). . :

(7) Positive crankcase ventilation valve (50,000 miles of engine
operation).

(8) Ignition wires (50,000 mites of engine operation).

(8) In addition, adjustment of the engine idle speed (curb idle and
fast idle), valve lash, and engine bolt torque may be performed
once during the first 5,000 miles of scheduled driving, provided
the manufacturer makes g satisfactory showing that tha maintenance
will be performed on vehicles in use. For hybrid electric
vehicies, these adjustments may only be performed once during the
first 5,000 miles of engine operation.

(10) Hybrid electric vehicle battéry system (manufacturer's established '
performance timits). Provided that: '

(a) The manufacturer shall equip the vehicle with.a_maintenance

:

-components. Possible battery system components requiring
monitoring are: .

i. battery water level .

ii. temperature control

i1i. pressure contro]

iv. other parameters critical for determining battery
condition .

(b) The‘manufacturer shall equip the vehicle with a usefy] life

determined for the vehicle in the Al1-Electric Range Test (see
section 9.f. of the "California Exhaust Emission Standards and
Test Procedures for 1988 and Subsequent Model Passenger Cars,
Light-Duty Trucks, and Medium-Duty Vehicles" as incorporated
by reference in §196D.1(k) of Title 13, - California Code af
ReguTations) and submitted in the certification application.

(11) Evaporative and/or refueling emission canister(s) (100,009 miles
of engine operation). :
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(12) Mechanical fillpipe seal (100,000 miles 6f'engine operation)..

(1)(B) DELETE

REPLACE WITH: _ o

“(i)(B) For diesel vehicles and hybrid electric vehicies which use
diesel engines, maintenance shall be restricted to the following items
at intervals no more frequently than every 12,500 miles of engine
operation, provided that no maintenance may be-performed within 5,000
miles of the final fest point:: ' ' :

(1) Adjgsf Tow idle speed.
(2).Adjﬁst valve lash if required.
(3) Adjust injector timing.

..(4) Adjust governor. |

(5) Clean and service injector tips.

:.(6) Adjust drive belt tension on enginé-agcesspr{és,
© (7) Check engine bolt torqgue and tighten as required.

(i%) DELETE
~ REPLACE WITH: - o L i .
" (ii) Change of engine dnd transmissicn oil, change or service of oil
filter-and, for diesel.vehicles only, change or service of fuel filter
and air filter, will be allowed at the mileage intervals specified in
the manufacturer's maintenance instructions.
{ii1) DELETE
REPLACE WITH: . _
(iii) Maintenance shall be conducted in a manner consistent with

service instructions and specifications provided by the manufacturer
for use by customer service personnel. :

* & x x 3

(a){3) DELETE

(a)(4) DELETE

{a)(B)(iii) ... maintenanée wiil be performed on vehicles in use.
ADD: , | - _
(a)(B){iv) When a part has to be replaced while conducting unscheduled
maintenance, a similarly aged part shall be used for those parts that

affect emissions, unless it is impractical and unnecessary to age a
part and prior approval has been obtained from fhe Executive Officer

23~



(b) DELETE

86.094-25 Mileage and service_accumu]ation; emission measurements.

"~ January 12, 1983,

(a)(1) DELETE

REPLACE WITH: ' : s
(a)(1) Paragraph (a) of this section applies to Tight-duty vehicles,
except ZEVs, which shall be exempt from al] mileage and service
accumulation, durability-data vehicle, and emission-data vehicle
testing requirements.

{a)(2) DELETE

REPLACE WITH: - :

{a)(2) The procedure for mileage accumulation shall be the Durability
Driving Schedule as specified in Appendix IV to Part 86 of the Code of
Federal Regulations. A modified procedure may also be used if approved
in advance by the Executive Officer, A1l passenger cars, light-duty
trucks, pre-1995 model year med tum-duty vehictes, and 1995 Model- year
vehicles certified to 1994 model-year emission standards shalil
accumulate mileage at g measured curb weight which is within 100 pounds
of the estimated curp weight. AT1 1995 ang subsequent model-year
medium-duty vehicles (except those certified to 1594 model-vear

with the battery pack at the manufacturer's indicated lowest state-of-
charge at the beginning of the test cycle. At no time throughout
mileage accumulation shall the battery pack be charged using any off-
board charging source.

(@) (3)(i)(a) ...
ADD:-

The Executive Officer will accept the manufacturer's determination of
the mileage at which the engine-system combination is stabilized for

emission data testing if (prior to testing) a manufacturer determines
that the interval chosen yields emissions performance which is stable
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and representative of design intent. Sufficient mijeage should be
accumulated to reduce the possible effecis of any emissions variability
that is the result of insufficient vehicie operation. Of primary
importance in making this determination is the behavior-cof the B _
catalyst, EGR valve, trap oxidizer or any other part of the ECS which
may have non-linear aging characteristics.  In the alternative, the °
manufacturer may elect to accumulate 4,000 mile «/- 250 mile on each

test vehicle within an engine family without making a determination.

* & * * ks

(2)(3)(11)(A) ...

ADD: . ' -

‘The Executive Officer will accept the manufacturer's determination of
the mileage at which the engine-system combination is stabilized for
emission data testing if (prior to testing) a manufacturer determines
"that the interval chosen yields emissions performance which is stable.
and representative of design intent. Sufficient mileage should be
accumulated to reduce the possible effects of any emissions varfability
~that is the result of ‘insufficient vehicie operation. OF primary :
importance in making this determination is the behavior of ‘the =

" catalyst, EGR valve, trap oxidizer or any other -part of the ECS which
may have non-linear aging characteristics. In the alternative, the
manufacturer may elect to accumulate 4,000 mile +/- 250 mile on each
test vehicle within an engine family without making a determinaticn.

k% ® * %

(a)(4){i)(A) DELETE

REPLACE WITH: :
(a)(4)(1)(A) For otto-cycle and diesel vehicles and battery assisted
combustion engine vehicles which use otto-cycle or diesel engines:-

(1) Passenger cars, light-duty trucks and medium-duty vehicles
certifying to exhaust emissions standards only on a 50,000 mile.
durability basis and selected by the Executive Officer or elected
by the manufacturer under 86.085-24(c) (1), 86.080-24(c)(1),
86.092-24{c)(1), 86.054-24(c}(1), or 86.095-24(c)(1) shall be
driven, with all emission control systems installed and operating,
for 50,000 miles or such lesser distance as the Executive Officer
may agree to as meeting the objective of this procedure.

(2) Prior to initiation of mileage accumulation in a.durability-daia
vehicle, manufacturers must establish the miledge test interval
for durability-data vehicle testing of the engine family. Once
testing has begun on a durability-datz vehicle, the durability
tast interval for that family may not be changed. At & minimum,
multiple tests must be performed at 5,000 miies, 50,000 miles, and
the final mileage point as iong as they meet the requirements of
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Appendix III. The Executive Officer will accept durability test
interval schedyles determined by the manufacturer. The testing
must provide a DF confidence level equal to or better than the
confidence level using the former fixed mileage test and scheduled
maintenance intervals. The procedure for making this

i i ven in Appendix 1II. The mileage
intervals between test points must be approximately of equal
length. The +/-250 mile test point tolerance and the requirement

still mandatory. Emission control systems for-otto-cycte engines
which have step function changes designed into the control system
must use the 5,000 mife test interval schedule.

(3) Testing before and after scheduled (or unschedu?ed) maintenance
points must be conducted, and these data are to be included in the
deterioration factor calculation,

miles of the 50,000 mile and the finai mileage test points may be
approved if it can be demonstrated by previously generated data
that the emission effects of the maintenance are insignificant.

(4) For engine families which are to be certified to the full usefu]
Tife emission standards, each exhaust emission durability-data
vehicle shall be driven with all emission control systems
installed and operating, for the full usefu] Tife or such fesser
distance as the Executive Officer may agree to as meeting the
objective of this procedure. Durability tests shall pe at every
5,000 miles, from 5,000 miles to the full useful 1ife, however,
the above procedures may be used to determine alternate test
intervals subject to the following.

For engine families which are to be certified to the full useful
Tife emission.standards, durability vehicles may accumulate less
than the full useful 1ife if the manufacturer submits other data
or information sufficient to demonstrate that the vehicle is
capable of meeting the applicable emission standards -for the full
useful life. At a minimum, 75% of the fuill useful life shall be
accumulated. For the purpose of conducting mileage accumulation
on Tight-duty hybrid electric vehicles, the full usefu] life of
the auxiliary power unit shall be defined as 50,000 miles for a
Type A hybrid electric vehicle, 75,000 miles for a Type'B  hybrid
electric vehicle, and 100,000 miles for a Type C hybrid electric
vehicle. For medium-duty hybrid electric vehicles, the fulj

usefui life of the auxiliary power unit shall be defined as 60,000
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miles fer a Type A hybrid electric vehicle, 90,000 miles for a
Type B hybrid electric vehicle, and 120,000 miles for a Type c
hybrid electric vehicle. Alternative durability plans may also be
used if the manufacturer provides a demonstration that the '
alternative plan provides equal or greater confidence that the
vehicles will comply in-use with the emission standards. - The
demonstration shall inciude, but not be 1imited to, bench test
data and engineering data. A manufacturer's in-use emission data
‘may also be used. ATl aiternative durability plans, including the
use of durability vehicles which accumulate less than the full
useful life are subject to approval in advance by the Executive
Qfficer. :

(8) For diesel vehicles équipped with periedically regenerating trap
oxidizer systems, at least four regeneration emission tests (see 86.106

through 86.145) shall be made. With the advance approval of the '
Executive Officer, the manufacturer may install (1) a manual override

switch capable of preventing (i.e., delaying until the switch is turned

~off) the start of the regeneration process -and (2) a.7ight which’
“indicates when the system would initiate regeneration if it had no
override switch. Upon activatien of the override switch the vehicle
-will be cperated on a dynamometer to precondition it for the R
regeneration emission test in accordance with §§86.132-82, or 86.132-
90, 86.129-80, or 86.128.94 of these procedures. The Urban Dynamometer
Driving Schedule (UDDS) which is in progress at the time when the light
comes on shall be completed and the vehicle shall proceed to the o
prescribed soak period followed by testing. = With the advance approval =
of the Executive Officer, the manual override switch will be turned
of ¥ at some predetermined point in the testing sequence permitting the -
regeneration process to proceed without further manual interaction.

The mileage intervals between test points shall be approximately equal.
The first regeneration emission test shall be made at the B,0C0 mile
‘point. The regeneration emission tests must provide a deterioraticn
factor confidence level equal to or better than the confidence leve!l
achieved by performing regeneration emission tests at the following
mileage point: 5,000; 20,000 35,000; and 50,000. The procedure for
making this determination is shown in Appendix IV.

(C} For gasoline-, gaseous-, and alcohol-fueled vehicles, the
“california Evaporative Emission Standards and Test Procedures for 1878
and Subsequent Model Motor Vehicles," as.incorporated in Title 13,
California Code of Regulations, Section 1676, specify evaporative
durability testing at 5,000, 10,000, 20,000, 30,900, 40,000 and 50,000
mile Lest peinis.. These requirements are also applicable to hybrid
electric vehicles. With the exception of fuei-flexible vehicies, a
manufacturer may conduct evaperative testing at test points used for
exhaust emission durability testing provided that the same
deterioration confidence lavel for the evaporative emission DF
determination is retained (see Appendix i11).

-27-



(D) For 1993 and 1994 fuel-flexible vehicles which are not certified
to TLEV, LEV, or ULEY standards, the test schedule must include exhaust
emission tests at 5,000, 10,000, "and every 10,000 miles thereafter to
the final mileage point using M85 or E85 For methano] and ethanol fuel-
flexible vehicles, respectively. Exhaust emission tests shall glso be
conducted at 5,000 mites, 50,000 miles, and the final mileage point
with certification gasoline, For all 1995 and subsequent fuel-flexible
vehicles and all 1992 and subsequent fuel-flexible vehicles certifying
to TLEV, LEYV, or ULEY standards, the test schedule shall include
exhaust emission tests at 5,000 mites, 10,000 miles, and every 10,000
miles thereafter to the final mileage point uUsing M85 or E85 and
certification gasoline. For al] fuel-flexible vehicles, if evaporative
emission testing is conducted, exhaust and evaporative emission tests
shall also be conducted using M35 or E10, or another approved fuel, at
the mileage points where M85 or E85 testing is conducted, The results
of these exhaust and evaporative emission tests will be used by the
Executive Officer to evaluate the vehicle's emission control
deterioration with various fuels (M85, M35, and unleaded gasoline; See
Fuel Specifications, §86.113-94 of these procedures). Only the M85

or E85 and certification gasoline exhaust emission results and the M35

(E) The Ekecutfve Officer may determine under 86.085-24(f), 86.030-
24(f), 86.092-24(f), 86.094-24(f), or 86.095-24(f), or 86.096-24(f), or
86.098-24(f) that no testing is required.

(2)(5) (1) ...
ADD:

In addition, the emission tests performed on emission-data vehicles and
durability-data vehicles shall be non-regeneration emission tests for
diesel passenger cars, Tight-duty trucks, and medium-duty vehicles
equipped with periodically regenerating trap oxidizer systems. For any
of these vehicles equipped with continually regenerating trap oxidizer

If such an option is elected, all references in these procedures to
vehicles equipped with periodically regenerating trap oxidizer systems
shall be applicable to the vehicies equipped with continually
regenerating trap oxidizer systems.

* x * x *
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{a)(8) DELETE

REPLACE WITH: g

(a)(8) Once a manufacturer submits the information required ‘in :
paragraphs (d)(7) of this section for a durability-data vehicle, the
manufacturer shall continue to run the vehicle to 50,000 miles if the
family is certified to 50,000 mile emission standards or to the full
useful 1ife.if it is certified to emission standards beyond 50,000 .
miles {or to a lesser distance which the Executive Officer may have
previously agreed te), and the data from the vehicle will be used in
the calculations under 86.088-28, 86.090-28, and 86.0391-Z8. T
Discontinuation of a durability-data vehicle shall be allowed only with
the consent of the Executive Officer.

& ®* % * *
~(b) DELETE
* ® * x %

© 86.95-26 M11éage'ahd-sefvice accumulation; emission measurements.
S ~January 12, 19393. ' : -

x % % % %
(o) DELETE

86.096-26 ‘Mileage and servﬁce-éctumu1ation; emission measurements;“
March 24, 1983.

x = & x x
(b) DELETE
* x & * *

86.098-26 Mileage and service accumulation; emissicn measurements. -
April &, 1994.

& * * ® x

(@) (3) (1) (A) ..

ADD:
THe Executive Officer will accept the manufacturer’s determination of
the mileage at which the engine-system combination is stabilized fer

emission data testing if (prior to testing) a manufacturer determines
that the interval chosen yields emissions performance which is stable
“and representative of design intent. Sufficient mileage should be

x
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accumuiated to reduce the possible effects of any emissions-variabi]ity
that is the result of insufficient vehicle operation. O0f primary
importance in making this determination is the behavior of the
catalyst, EGR valve, trap oxidizer or any other part of the ECS which
may have non-linear aging characteristics. 1In the alternative, the
manufacturer may elect to accumulate 4,000 mile +/- 250 mile on each
test vehicle within an engine family without making a determination.

* ® * * %
(b) DELETE
% * ® x %,

B6.001-26 Mileage and service accumulation; emission measurements.
April 6, 1994,

* *® * x *
(b) DELETE
* X ® ) * %

86.090-27 Special test procedures. Aprit 11, 1989,
86.084-28 Compliance with emission standards. Januvary 12, 1993.

(a)(1) DELETE
REPLACE WITH:
(a}(1) Paragraph (a) of this section applies to passenger cars, light-

duty trucks and medium-duty vehicles, except ZEys.

* *® * * *

(a)(3) DELETE

REPLACE WITH:

(a)(3) Since it.is expected that emission control efficiency will
change with mileage accumulation on a vehicle, the emission level of a
vehicle which has accumulated 50,000 miles will be used as the basis
for determining compliance with the 50,000 mile emission standards,

* * * * *

(a)(4)(i) DELETE

REPLACE WITH: -
(a)(4)(i) Separate emission deterioration factors shall be determined
from the exhaust emission resuits of the durability-data vehicle(s) for
each engine-system combination. A separate factor shall be established
for exhaust HC (non-alcohol vehicles, non-TLEVs, non-LEYs, and non-
ULEVs), exhaust OMHCE or OMNMHCE (alcohol vehicles that are not TLEVs,
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LEVs, or ULEVs), exhaust hMOG {all TLEVs, LEVs, and ULEYs), exhaust.
formaldehyde (alcohol vehicies, TLEVs, LEVs, and ULEVs), exhaust  CO,
exhaust NOx, and exhaust particulate (diesel vehicles only) for each
engine-system combination. A separate evaporative emission ' .
defericration factor shall be determined for each evaporative emission
family-evaporative emission control system combination from the testing
conducted by the manufacturer (gascline- and alecohoi~fueled vehicles

only).

Separate emission correction factors (diesel passenger cars, Jight-duty
trucks, and medium-duty vehicles equipped with periodically -
regenerating trap cxidizer systems only) shall be determined from the
exhaust emission results of the durability-data vehicle(s) for each
engine-system combinaticn. A separate factor shall be established for
exhaust HC (non-alcohol vehicles, non-TLEVs, non-LEVs, and non-ULEVs),
_expaust OMHCE or OMNMHCE- (atcohol vehicles that are not TLEYs, LEVs, or
ULEYs), exhaust NMOG {TLEVs, LEVs, and ULEVs), exhaust CO, exhaust NOX,

and exhaust particulate for each engine-system combinaticn. -

(A) ..
(a)(4)({i)(A)(4) DELETE

REPLACE WITH: - | : L
(a)}(4)(i)(A)(4) The manufacturer must use -the California outlier

- identification procedure entitled "Calculation of t-Statistic for

_Deterioration Data outiier Test," dated December 17, 1976 -and set forth
in Appendix VII, to fest for irregular data from a durability-data set.
1f any data point is identified as a statistical outlier, the Executive
Bificer shall determine, on the basis of an engineering analysis of the
causes of the outiier submitted by the manufacturer, whether the
outlier is to be rejected. The eutlier shall be rejected eonly if the
cvecutive OFficer determines that the outlier does not reflect
representative characteristics of the emission control system i.e., the
outlier is a result of an emission control system anomaly, test
procedure error, or an extraordinary'circumstande not expected to
recur. Only the identified outlier shall be eliminated; other data at
that test point (i.e., data for other pollutants) shall not be
eliminated unless the Executive Officer determines, based on the
engineering analysis, that they aisc do not reflect representative
characteristics of the emission control-system.. Where the manufacturer
chooses to apply both the outlier procedure and averaging '(as atllowed
‘under 86.084-26(b}(6)(i) and 85.090-26(a)(6) (1)) to the same data set,
the cutlier procedure shall be completed prior to applying the
averaging procedure. All durability test data, including any outliers
and the manufacturer's engineering analysis, shall be submitted with
the final application. '
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{a)(4)(1)(B) DELETE

REPLACE WITH: '

(a)(4)Y(i)(B) an applicable exhaust emission Tesults shall be piotted
as a function of the mileage on the system, rounded-to the nearest
mile, and the best fit straight lines, fitted by the method of least
squares, shall be drawn through all these data points. The emission
data will be acceptable for use in the calculation of the deterioration
 factor only if the interpolated 4,000-mile, 650,000~-mile, and full .
useful 1ife points on this line are within the emission standards given
in section 1960.1, Title 13, California Code of Regulations or within
the federal emission standards If a federal durability data vehicle is
approved in accordance with subparagraph §86.094-24(f), as

applicable. For hybrid electric vehicles, the emission data will be
dcceptable for use in the calculation of the deterioration factor only
if the engine mileage points corresponding to the interpolated 4,000
mile, 50,000 mile, and full useful 1ife points of the vehicle on this
line are within the emission standards given in section 1966.1, Title
13, California Code of Regulations or within the federal emission
standards if a federa] durability data vehicle is approved jn
accordance with subparagraph §86.094-24(f), as applicable. The

engine mileage points shall be determined based on the test schedule
submitted to the Executive Officer as required in paragraphs 86.084-26
and 86.090-26. As an exception, the Executive Officer will review the
data on a Case-by-case basis and Mmay approve its use in those instances
where the best fit straight line crosses an applicable standard but no

interpolated points are both below the standards. A muttiplicative
exhaust emission deterijoration factor shall be calculated for each
engine system combinaticn as follows:

(1) For engine families certified to 50,000 mile emissions standards:
Factor = Exhaust emissions interpolated to 50,000 miles divided
by exhaust emissions interpolated to 4,000'm_i]esT

{(2) For engine families certified to fu]]-useful life emissions
standards beyond 50,000 miles:

Factor = Exhaust emissions interpolated to the Tull useful Tife
divided by exhaust emissions interpolated to 4,000 miles.

* x X . x *
1

(a)(4)(1)(D) The regeneration exhaust emission data (diesel passenger
cars, Tight-duty trucks, and medium-duty vehicles equipped with
periodically regenerating trap oxidizer systems only) from the tests

required under 86.084-26(a)(4) or 86.090-26(a)(4) shall be used to
determine the regeneration exhaust emissions interpolated to the
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50,000-mile point. .The regeneration -exhausi- emission results shall be
_plotted as a function of the mileage on the system, rounded to the
nearest mile, and the best fit straight lines, fitted by the method of
least squares, shall be drawn through all these dala points. The -
interpolated 50,000-mile point of this line shall be used to calculate
the multiplicative exhaust emission correctiom factor for each engine-

- system combination as follows:

R-1
Factor = 1+ 4505 . 1 | |
 where, R = the ratic of the regensration exhaust emissions
. _ interpolated to 50,000 miles to the non- a
regeneration exhaust emissions interpolated to
50,000 miles.

n = the number of complste regenerations which occur
during the durability test.

These interpolated values shall be carried out to a minimum of four
nlaces to the right of the decimal .point before dividing one by the

" sther to determine the correction factor. .The resulis shall be rounded
"to three places tc the right of the decimal point in accordance with
ASTM E29-67. For applicabiTity to gaseous emission standards under the
100,000 mile option, R will be determined based upon projected 100,000
miie emissions. - :

(g)(4)(1i){A) DELETE

‘REPLACE WITH: S ' e : :
{a){4){(ii)(A) The official exhaust emission test results for each.
emission-data vehicle at the 4,000 mile test point shail be multiplied '
by the appropriate deterioration factor, and correction factor (diese}
passenger cars,- 1ight-duty trucks, and medium-duty vehicles equipped
with pericdically regenerating trap oxidizer systems only): Provided:
that if a deterioration factor as computed in paragraph (a}(4)(i)(B) of
this section or a correction factor as computed in paragraph
(a)(4)(i)(D) of this section is less than one, that deterioration
factor or correctien factor shall be one for the purpeses of this
paragraph.

* *® * * w

(a)(4)(iii) DELETE

REPLACE WITH: '
(a)(4)(iii) The emissions to compare with the standard (or the family
particulate emission limit, as appropriate) shall be the adjusted
emissions of paragraphs (a}{4)(ii){A) and {B) of this section for each
emission-data vehicle. Before any emission value is compared with the
standard (or the family particulate limit, as appropriate}, it shall be
rounded, in accordance with ASTM E29-67 to one significant figure
beyond the number of significant figures contained in the standard {or

-33-



the family particulate emission limit, as appropriate).- The rounded
emission values may not exceed the standard {or the family particulate
emission limit, as appropriate). Fleet average -NMOG value calculations
shall be rounded, in accordance with ASTM E29-67, to four significant
figures before comparing with fleet average NMOG requirements.

* *® * . *® *

(b)(1) DELETE

REPLACE WITH: _ _
(b)(1) Paragraph (b) of this section applies to Tight-duty and medium-
duty vehicles, except ZEVs. - ~

* * * * *

(b)(3) DELETE

REPLACE WITH: '

(b)(3) Since it is expected that emission contro] efficiency will
change with mileage accumulation on a vehicte, the emission level of a
vehicle which has accumulated 50,000 miles will be used as the basis
for determining compliance with the 50,000 mile emission standards.

x * * * x

(b)(4)(i) DELETE

REPLACE WITH:

(b}(4)(i) The applicable procedure for the determination of

on factors for Tight~duty trucks and medium-duty vehicles is
the same as that described in paragraph (a)(4) of this section for
passenger cars.

(b){(4)(ii) DELETE
(b)(4)(iii) DELETE
(b){4)(iv) DELETE
* % * * *
86.098-28 éomp]iance with emission sfandards. April 6, 1994.
(a)(1) DELETE
REPLACE WITH:

(a)(1) Paragraph (a) of this section applies-to passenger cars, except
ZEVs, ' '

*® * * * *
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(a)(4)(i) DELETE
REPLACE WITH: , o .
(a)(4)(i) Separate emission deterioration factors shall be determined
from the exhaust emission resulis of the durability-data vehicle(s) for
“each engine-system combination. A separate factor cshall be established
for exhaust HC (non-alcchot vehicles, non-TLEVs, non-LEVs, and non-
ULEYs), exhaust OMHCE or OMNMHCE {(alcohol vehicles that are not TLEVs,
LEVs, or ULEVs), exhaust NMOG (all TLEVs, LEVs, and ULEVs), exhaust
formaldehyde (alcohol vehicles, TLEVs, LEVs, and ULEVs), exhaust CO,
exhaust NOx, and exhaust particulate (diesel venhicles eonly) for each
engine-system combinaticn. A separate evaporative and/or refueling
emission detericration factor shall be determined for each
evaporative/refueling emission family-evaporative emission control
system combination from the testing conducted by the manufacturer
{gasoline- and alcohol-fueled vehicles only). Separate refueling
emission deterioraticn factors shall be. determined for gach
evaporative/refueling emission family-emission control system
combination from the testing conducted by the manufacturer (petrcleum-
fueled diesel cycle vehicles not certified under the provisions of
paragraph (g) of this section only}. ' '

Separate emission correction factors (diese} passenger cars, 1ight~duty
trucks, and medium-duty vehicles -equipped with periodically '
regenerating irap oxidizer systems only) shall be determined from the
exhaust emission resulis of the durabiiity-data vehicle(s) for each
engine-system combination. A separate factor shall be established for
exhaust HC (non-alcohol vehicles, non-TLEVs, non-LEVS, and non-ULEVs),
exhaust OMHCE or OMNMHCE (atcohol vehicles that are not TLEVs, LEVs, or
ULEVs), exhaust KMOG (TLEVs, LEVs, and ULEYs), exhaust CO, exhaust NOX,
and exhaust particulate for each engine-system combination.

x X & * * -

(a)(4)(i)(E) The regeneration exhaust emission data (diesel passenger
cars, light-duty trucks; and medium-duty vehicles equipped with '
neriodically regenerating trap oxidizer systems oniy) from the tests
required under 86.084-26(a)(4) or 86.080-26(a)(4) shall be used %o
determine the regeneration exhaust emissions interpolated to the
50,000-mile point. The regeneration exhaust emission results shall be
plotted as a function of the mileage on the system, rounded to the
nearest mile, and the best it straight lines, fitted by the method of
least squares, shall be drawn through all these data points. The
interpolated 50,000-mile point of this line shall be used te calculate
thepmultiplicafive exhaust emission correction factor for each engine-
system combination as follows: ' :

;. Rl
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H

where, R the ratio of the regeneration exhaust emissions
interpolated to 50,000 miles to the non-
. Fegeneration exhaust emissions interpolated to .

50,000 miles.

N = the number of complete regenerations which cccur
during the durability test,

. These interpolated values shall be carried out to a minimum of four
places to the right of the decimati point before dividing one by the
other to determine the correction factor. The results shall be rounded

- to three places to the right of the decimal point in accerdance with
ASTM E29-67. For applicability to gaseous emission standards under the
100,000 mite option, R will be determined based upon projected 100,000
mile emissions..

* * * 3 x

{a)(4)(i11) DELETE _
REPLACE WITH:

(a)(4)(i11) The emissions to compare with the standarg (or the family
particulate emission Timit, as appropriate) shall be the adjusted
emissions of ‘paragraphs (a)(4)(ii)(B) and (C) of this section and
86.094-28 (a)(4)(i1)(A) for each emission-data vehicle. Before any
emission value is tompared with the standard (or the family particulate
Timit, as appropriate), it shall be rounded, in accordance with ASTM
E29-67 to one significant figure beyond the number of significant
figures contained in the standard (or the family particulate emission
Timit, as appropriate). The rounded emissicn values may not exceed the
standard (or the family particulate emission 1imit, as appropriate).
Fleet average NMog value calculations shall be rounded, in accordance
with ASTM E29-87, to four significant figures before comparing with
fleet average NMOG requirements.

X & & * *
(b) DELETE
& *® k3 * %

(g)(1)(i) DELETE
REPLACE WITH:
(g} (1)(i) This provision is only available for petroleum diesel fuel.

86.001-28 Comp1iaﬁée with emission standards. April 6, 1994.

L% * % * &

(b) DELETE

-36-



% * * | % *

(g)(1)(i) DELETE
REPLACE WITH: : . :
{g)(1)(i) This provision_is.onIy available for petrcleum diesel fuel.

85.004-28 Compliance with emission standards.  April 6, 1994,

® I * k4

(b) DELETE
Xk x * * b4

(g)(1)(i) DELETE -
REPLACE WITH: o SRR o
(@) (1) (1) This provisieon is oniy availabie for petroleum diesel fuel.

86,091~29 Tesfing-by the Administrator. _March‘24; 1593.
86.001-30  Certification. April 6, 1994, ' |
| 86.004-30 Certification; -Apri1 6, 1994.f
86.094-30 ‘Certification. February 18, 1993,
86.085-30 Certification. February 19, 1993,
56 036-30 Certification. June 28, 1993.
' 85.098-30 Certification. April 6, 1994.
86.079-31. Separate certification. September 8, 1877.

86 079-32 Addition of a vehicle or engine after certification.
September 8, 1977. ' ‘

86.075-33 Changes to a vehicie or engine covered by certification.
September 8, 1977.

86.082-34 Alternative procedures for notification of addition and changes.
November 2, 1982. : : ;

(a) ...

ADD:

A manufacturer must notify the Ixecutive Officer within 10 working days
of making an addition of a vehicle to a certified engine family or &
change in a vehicle nreviously covered by certification.
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The manufacturer shall also submit, upon request of the Executive
Officer, the following items:

(1) service butlietin,

(2) driveability statement.
(3) test log.

(4) maintenance log.

All running changes and Tield fixes which do not adversely affact the
system durability are deemed approved unless disapproved by the
Executive 0fficer within 30 days of the receipt of the running change
or field fix request. A change not specifically identified in the
manufacturer's application must ajso be reported to the Executive
Officer if the change may-adversely affect engine or emission control
system gurability. Examples of such changes include any change that
could affect durability, thermal characteristics, deposit formation, or
exhaust product composition, j.e., combustion chamber design, cylinder
head material, camshaft profile, computer modifications, turbocharger,
intercooler wastegate characteristics, and transmission or torque )
converter Specifications, Running changes and field fixes meeting the
definitions contained in Appendix VI shat] be-automatica]?y deemed
approved by the Executive Officer, as long as the conditions set forth
in Appendix VI are satisfied. :

The manufacturer is required to update and submit to the Executive
foice; the "supplemental data sheet" for al running changes and field

fixes implemented with the change notification., The manufacturer shall

*

86.001-35
86.092-35
86.094-35
86.095-35
86.096-35
86.098-35
86.079-36
86.085-37

» On & monthly basis, by engine family, a 1ist of running
s/field fixes giving the document number date submitted and a

& *® *x

Labeling. April 6, 1994

Labeifng. Juty 26, 1990,

Labeling. July 17, 1992,

Labeling. July 28, 1993,

Labeling. March 24, 1993,

Labeling. Apr}T &, 1994,

Submission of vehicie identification numbers , November 14, 1978,

Production vehicles and engines, January 12, 1983,
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86.085-38 Maintenance instructions. vaembér 16, 1983.

(a) DELETE
REPLACE WITH: R CL o
{a) The manufacturer shali furnish or cause to be furnished to the
purchaser of each new motor vehicle subject to the standards prescribed
in §§86.098-8, 86.093-8, 86.001-3, or 86.004-9 of these procedures,
written instructions for the maintenance and use of the vehicle by the
purchaser as may be reasonable and necessary to assure the proper
functioning of emission control systems in normal use. Such
instructions shall be consistent with and not require maintenance in
axcess of the restrictions imposed under subparagraph 86.085-25(a)(1)
as amended above, except that the instructions may, subject to approval
by the Executive Officer, require additional maintenance for vehicles
operdated under extreme conditions. In addition, subject to approval by
the Executive Officer, the instructions may require inspections '
necessary to insure safe operation of the vehicle in use.

In addition to. any maintenance which may be required pursuant to the
preceding paragraph, the instructions may also recommend-such
inspections, maintenance, and repair as may be reascnable and necessary
for the proper functioning of the vehicle and .its emission control '
systems. . If the instructions recommend maintenance in addition to that
which may be required pursuant to the preceding paragraph, they shall
distinguish clearly between required and recommended maintenance.

® % Kk x %

{c¢)(1) DELETE

REPLACE WITH:

(c)(1) Such instructions shall specify the performance of all scheduled
maintenance performed by the manufacturer under subparagraph 86.085-

25(a)(1).

* * *® X *

(d){1) DELETE

REPLACE WITH:

(d)(1) Such instructions shall specify the performance of all scheduled
maintenance performsd by the manufacturer under subparagraph 86.085-
25(a)(1).

* * ‘k. & ®
86.079-39 Submission of maintenance instructions. Séptember g8, 1977.

(a) DELETE
REPLACE WITH:
(a) The manufacturer shall provide to the Executive Officer, no later

than the time of the submission required by paragrgph 86.088-23,
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86.081-23, or 86.094-23, a copy of the mainteénance instructions which
the manufacturer proposes to supply to the ultimate purchaser in
accordance with subparagraph 86.085-38(a). The Executive Cfficer will
review such instructions to determine whether they are consistent with
California requirements, and to determine whether the instructions for
required maintenance are consistent with the restrictions imposed under
subparagraph 86.085-25(a)(1). The Executive Officer will notify the
manufacturer of his or her determinations.

* ® * * *



Subpart B =~ Emission Regu1a£ions for 1977 and Later Model year New Light-
Duty Vehicles and New Light-Duty Trucks; Test Procedures. :

g86.

86.

26.
g6
8.
85,

86

101

102

general applicability. April 6, 1994.

Definitions. March 5, 1980.

- .DELETE

REPLACE WITH:

. The definitions in subpart_A, as modified in these procedures;'app1y te

thiS'subpart.

103
104
106

106-96-

.107-90

(a)

Apbreviations. March 5, 13980.
Section numbering, construction. April 11, 1988.
Intreduction; structure of subpart. -April 5; 1994,

Equipment required; cverview. March 24, 1993,

Sampling and analytical system; evaporative -emissions.’

April 11, 1989.

{a)(1) DELETE o a
REPLACE WITH: - L _
“(&)(1) Evaporative emission measurement enclosure.

(1)

Diurnal Evaporative Emissions Measurement Enclosure

(A) The diurnal evaporative emissions measurement encldsure shall
be equipped with an internal blower or blowers coupled with an
air temperature management sysiem (typically air to water heat
exchangers and associated programmable temperature controls) to
provide for air mixing and temperature control. For 1933 through
1935 model hybrid electric vehicles and 1996 model moter
vehicles, the blower(s) shall be sized to3prov1de a ngminal total
flow rate within a range of 0.3 to 0.5 ft°/min per ft~ of the
nominal enciosure volume (V ). For 189% and subsequent model
motor vehicles, the glower(g) shg]] provide a nominal total flow
rate of 0.8 + 0.2 ft”/min per ft~ of the V . The inlets and
outlets of the air circulation blower(s) sRa1l be configured to
provide a well dispersed air circulation pattern that produces
effective internal mixing and avoids significant temperature cor
hydrocarbon and alcohol stratification. The discharge and intake
air diffusers in the enclosure shall be configured and adjusted
to eliminate localized high air velocities which cculd produce
non-representative heat transfer rates between the vehicle fuel
tank(s) and the air in the enclosure. The air circulation
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blower(sy, plus any additional fans if needed, shall also
maintain a minimum wind Speed of 5 mph under the fuel tank of the
test vehicle. The Executive Officer may adjust fan speed and

to meet a broad S-mph air flow in the Vicinity of the vehicle's
fuel tank, subject to verification by the Executive Officer.

The enclosure temperature shall be taken with thermocouples
located 3 feet above the floor of the approximate mid-Tength of
each side wall of the enclosure and-within 3 to 12 inches of each

modified by these Sest procedures within an instantane us
tolerance of 2 3.0°F and an average tolerance of + 2.0°F as
measured by the vehicle underbodg thermocouples, and within an
instantaneous tolerance of + 5.9%F a5 measured by the side wallg
thermocouples. The control system shall be tuned to provide a
smooth temperature pattern which has a minimum of overshoot,
hunting, and.instability about the desired long term temperature
profiie.

(B) The enclosure shall be of sufficient size to contain the test
vehicle with personne? access space. It shall use materials on

vehicles). The enclosure shall be insulated to enable the test -
temperature profile to be achieved with a heating/coo]ing system

shall be constructed with a minimum number gf seams and joints
which provide potential teakage paths. Particular attention“
shall be given to sealing and gasketing of such seams and joints
to prevent Teakage.

(C) The enclosure shat] be equipped with features which provide
for the effective enclosure volume to expand and contract in

Pressure during the duration of the test, Either a variable
volume enclosure or a fixed volume enclosure may be used for
diurnal emission testing.
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. The variable volume enc]osure_sha1]'have the capability of

~ lateching or otherwise constraining the enclosed voiume to 2

known, fixed value which shall be termed the nominal enclosure
volume (V_ ). The nominal enclosure volume shall be determined
by measur?ng a1l pertinent dimensions of the enclosure in its

1atched configuration, including internal fixtures, based on a

© temperature of 847F, to an accuracy of + léS inch (0.5 cm) and

gcalculating the net V_ to the nearest 1 ft°. In additioen, the
en81osure voéume shal? be measured based on a temperature of
65°F and 106°F. The latching system shall provide a fixed
volume with an accuracy and repeatability of 0.00BxY _. Two

potential means of providing the volume accommedatio
~capabilities are a moveable ceiling which is joined to the

enclosure walls with a flexure; or a flexible bag or bags of
Tedlar or-other suitable materials which are installed in the
enclosure and provided with flowpaths which communicate with
the ambient air outside the enclosure. By moving air into and
out of the bag(s), the contained volume can be adjusted

‘dynamically. The total enclosure volume accommodation shall
‘be sufficient to balance the volume changes produced by the

difference between the exireme enciosure temperatures and the

- ambient laboratory temperature with the addition of a .

superimposed barometric pressure change of 0.8 in. Hg.- A

- minimum total volume accommodation range of 0.07xV_ shail be
‘ysed. The action of the enclosure volume accommodation system
shall limit the differential between the enclosure internal

- pressure and the external ambient barometric pressure fto a

11

max imum va]ue of-i_ZiO inches HZO‘

The fixed volume enclosure shall be constructed with rigid
panels that maintain a fixed enclosure volume, which shall be
referred to as the nominal enclosure volume (V). ¥_ shall
be determined by measuring ali pertinent dimenSions Of the
enclosure including internal fixtures to an accuracy of + 1/8
ingh (0.5 cm) and calculating the net V_ to the nearest 1
ft The enclosure shall be equipped with an outiet flow
stream that withdraws air at a low, constant rate and
provides makeup air as needed, or by reversing the flow of
air into and out of the enclosure in response to rising or
falling temperatures. If inlet air is added continuously
throughout the test, it must be filtered with activated
carbon to provide a relatively constant hydrocarben and
alcohol level. Any method of volume accommedation shall
maintain the differential between the enclosure internal
pressure and the barometric pressure to a maximum value of
+2.0 inches of water. The equipment shall be capable of
measuring the mass of hydrocarben and alcohol (if the
anclosure is used for alcohol-fueied vehicles) in the inlet
and -outiet flow streams with a resclution-of 0.01 gram. A
bag sampting system may be used to collect a proportional
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(11)

sample of the air withdrawn from and admitted to the
enclosure, AJternative?y, the inlet and outlet Tlow streams
. may be continuousiy analyzed using an on-line Flame .
Ionization Detector (FID) analyzer. and integrated with the
flow measurements to provide a continuous record of the mass
hydrocarbon and alcohol removal,
(D) An online computer system or stripchart recorder shall be
used to record the following parameters during the diurna]
evaporative emissions test sequence:’
~Enclosure internal air temperature

-Diurnal ambient air température specified profile as defined in
§86.133-90 as modified in these test procedures

-Yehicle fuel tank liquid temperature
-Enclosure internat pressure

-Enclosure temperature control system surface temperature(s)

-FID output veitage recording the following parameters for each
sample analysis:

~Z8ro gas and span gas ad justments

~Zero gas reading

-Enclosure sample reading

~Z8ro gas and span gas readings -
The data recording system shall have a time resolution of 30
seconds and shall pProvide a permanent record in either magnetic,
electronic or Paper media of the above parameters for the -

duration of the test,

(E} Other equipment configurations may be used if approved in
advance by the Executive Officer. The Executive Officer shall

Running Loss Measurement Facility

(A) For all types of running loss measurement test facilities,
the Tollowing shall apply: .

-44-



. The measurement of vehicle running loss fuel vapor emissions

shall be conducted in a test facility which is maintained at a.

nominal ambient temperature of 105.0°F. Manufacturers have

the option‘'to perform running loss testing in either an
enclosure incorporating atmospheric sampling equipment, or in
a cell utilizing peint source sampling equipment. -
Confirmatory testing or in-use compiiance testing may be
conducted by the Executive Officer using either sampling
procedure. The test facility shall have space for perscnnel =
access to all sides of the vehicle and shall be equipped with.
the following test equipment: - :

-A chassis dynamometer which meets the requirements of
40 CFR 86.108-79.

-A fuel tank temperature management syStem which meets the
~requirements specified in i1 ALTIIY of this paragraph.

-A running loss fuel vapor hydrocarbon analyzer which meets

I

I11.

the requirements. specified in §86.107-30(a)(2)(1) and a
running loss fuel vapor alcohol -analyzer which meets ihe
requirements specified in-§86.107-80(a)(2)(11).

_A running loss test data recording system which meets the
requirements specified in ii.A.IV. of this paragraph.

A1l types of running Toss test facilities shall bg confégured_

to provide an jpternal ambient temperature of 106°F % 6°F ~ -

maximum and + 2°F on average throughout the running Tloss test.
sequence. This shall be accomplished by any one or

combination of the following techniques:

-Using the test facilily without artificial cooling and
relying on the residual heat in the test vehicie for
temperature achisvement.

_Adding insulation to the test facility walls.

-Using the test facility artificial cocling system (if so
squipped) with the seipoint of Ehe cooling system adjusted
to a value not lower than 105.0°F, where the cooling system
setpoint refers to the internal test facility air
temperature.

-Using a full range tast facility temperature management
system with heating and cooling capabilities.

Cell/enciosure temperature management shail be measured at

the inlet of the vehicle cooling fan. The vehicle cooling
fan shall be-a road speed medulated fan which is controlled
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to & diéchange velocity which matches the dynambmeter roil
speed at least up to 30 mph throughout the driving cycle.

discharge airflow frem the front of the vehicle directly to
the vehicle underbody to control fuel temperatures,

sufficient to match the on-road fuel tank tiquid (Ty:)
i i ithi ]épance
of + 3.0°F throughout the running loss driving cycle, and,
if applicable, the fue] tank vapor (T, _ ) temperature
profile of the test vehicie within a Y8Rerance or + 5.0
throughout the running loss driving cycle and +3.0°F during
the final 120 second idle pericd of the test, if applicable.

specifications in §86.129-80(d) (1) during the running loss
drive cycle. The measured temperature shall be compared to
a reference on-road profile for the same
platform/powertrain/fuel tank combination developed
according to the procedures in §86.129-80(c). The system
shall adjust the discharge flow and/or temperature of the
outlet duct to maintain the tank liguid temperature profilte
within + 3.0° of the reference on-road liquid temperature
profile throughout the test. If applicable, the vapor
temperature shall match the reference on-road vapor

vapor profile. The system shall provide a discharge airflow
up to 4,000 cfm. With Executive 0fficer approval, thes
system may provide a discharge airflow with a maximum of
6,000 ¢fm, ' ’ ’

For. 13996 and subsequent model motor vehicles, blowers or
fans shall be used to mix the enclosure contents during
evaporative emission testing. The blowers or fans s§a17
have a tota] capacity of at least 1.0 ft /min per ft° of the
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IV

nominal -enclosure voiume. The inietls and outlets of ‘the air
circulation blower(s) shall be configured to provide a well
dispersed air circulation pattern that produces effective
internal mixing and avoids significant temperature or

_hydrocarbon and alcohol stratification.

The temperature of the gir supp]&ed to the outlet duct shall
be within a range of 90°F to 160°F for systems which utiiize
artificial heating and/or cooling of the air supply to the
outiet duct. This requirement does not apply to systems
which recirculate air from imside the lest cell without .
temperature conditioning the airflow. The control system
shall be tuned and operated to provide a smooth and
continuous fuel tank temperature profile which is~

representative of the on-road temperature profile.

Direct fuel heating may be used to control fuel temperatures
for vehicies under exceptional circumstances in which
airflow alone is insufficient to control fuel temperaiures.
The heating system must not cause hot spots on the tank
wetted surface that could cause local overheating of the
fuel. Heat must not be appliied to the vapor in the tank

" above the liquid fuel, nor near the liquid-vapor interface.

An on-line computer sysiem or.striﬁ—chart recorder shall be
used to record the follewing parameters during the running

loss test-segquence:

_Celifenclosure ambient temperature

~Vehicle fuel tank liguid (TH ) and, if applicable, vapor
space {Tvap) temperatures a '

—Vehicle coolant temperaiure

-Vehicle fuel tank headspace gressure

.-Reference on-roéd fuel tank temperature profile developad

according to §86.129-80(d)
_Dynamometer rear roll speed (if applicable)

-FID output voltage recording the following parameters for
each sample analysis:

~Zero gas and span gas adjustments
-zero gas reading

_dilute sample bag reading (if applicable)
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I.

II.

III

(€)

-dilution -air sample bag reading (if appiicable)
~Zero gas and span gas readings
'-methanol sampling equipment data:

-the volumes of deionized water introduced into each
impinger

-the rate and time of sample collection

-the volumes of each sample introduced into the gas
chromatograph ’

~the flow rate of carrier gas through the column

~the coiumn temperature

The encTosure shall be readily sealable and rectangular in
shape. When sealed, the enclosure shall be gas tight in
accordance with 40 CFR 86.117-90. Interior surfaces shall be

(if. the enclosure is used for alcohol-fueled vehicles). Dne
surface should be of fiexib]e,'impermeab]e, and non-reactive
material to allow for minor volume changes,-resu]ting fram
temperature changes.

I
the surface temperatgre of the heat exchanging elements shall
be a minimum of 70,0 F. .

.For 1996 and subsequent model motor vehicles, the enclosure

shall be equipped to sgpp1y air to the vehicle, at a
temperature of 105 + 5°F, from sources outside of the running .
Toss enclosure directly into the operating engine’'s air intake

If a point source running loss measurement facitity (cell) is

used, the following requirements (in addition to those in.
Subparagraph A. above) shall also pe applicable; -

I.

The running less vapor collection system shall be configured
to collect a1l running loss emissions from each of the .
discrete emissions sources, which include vehicle fue) system
vapor vents , and transpart the collected vapor emissions to
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II.

s CEV or PDP based dilution and measurement system. The
collection system shall consist of a collector at each
discrete vehicle emissions source, lengths of heated sample
line connecting each collector to the inlet of the heated
sample pump, and lengths of heated sample line connecting the
outlsf of the heated sample pump to the inlet of the running
loss fuel vapor sampling system. Up to 3 feet of unheated
line connecting each of the vapor collectors to the heated
sample Tines shall be allowed. Each heated sample pump and
its associated sample 1in85 shall be @aintained at a '
temperature between 175.0°F and 200.0°F to prevent
condensation of fuel vapor in the sample lines. The heated
sampie pump(s) and its associated flow controls shail be

configured and operated to draw a flow of ambient air into

each collector at a flow rate of at least 40 standard cubic -
feet per hour (SCFH). The flow controls on each heated _
sampiing system shall include an. indicating flow meter which

‘provides an alarm output te the data recording system if the

flow rate drops below 40 SCFH by more than 5 percent. The

collector inlet for sach discrete emissions- source shal}l be

placed in proximity to the source as necessary to capture any
fuel vapor emissions without significantly atfecting {low or
pressure of the normal action of the source. The collector
inlets shall be designed to interface with the configuration
and orientation of each specific source. For vapor vents -
which terminate in a tube or hose barb, a short length of

" tubing of an inside diameter larger throughout its length

than the inside diameter of the vent outlet, may be used to

~extend the vent into the mouth of the collector as R
~illustrated in Figure 1. For those vapor vent designs which:

are not compatibie with such collector configurations and
other emissions sources, the vehicle manufacturer shall
supply a collector which is configured to interface with the
vapor vent design or the specific emissions source design,
and which terminates in a fitting approved by the Executive
Officer. The Executive Officer shall approve the fitting if
the manufacturer demonstrates that it is capable of capturing
a1l vapor emitted from the source.

The running loss fuel vapor sampiing system shall be & CFVY or
PDP based dilution and measurement system which further /
dilutes the running less fuel vapors collected by the vapor
collection system{s) with ambient air, collects continuously

- proportional samples of the diluted running loss vapors and

dilution air in sample bags, énd measures-the total dilute
flow through the sampling system over each test interval. In
practice, the system shall be configured and -operated in a
marner which is directly analogous to an exhaust emissions
constant volume sampling system, except that the input flow
to the system is the flow from the running loss vapor
collection system(s) fnstead of vehicle exhaust flow. The
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system shall be configured and operated to meet the following
requirements: ' '

(2)

from the specified discrete emissions source. The total
volume of the mixture of running loss emissions and
dilution air shall. be measured, and a continuously
proportionated sample of volume shalj be collected for
analysis. Mass emissions shall be determined from the
sample concentration and total flow over the test period.

The PDP-CVYS shall consist of a ditution air filter and
mixing assembly, heat exchanger, positive displacement
Pump, sampling system, and @ssociated vatves, pressure
and temperature sensors. The PDP-CVS shal] conform to

_ the following requirements:

(3)

The gas mixture temperature, measured at a point
immediately ahead ofothe positive displacement pump,
shall be within + 10°F of “the designed operating
temperature at the start of the test. The gas mixture
temperature varidtion from its valuye at the start of the
test shall be limited to + 1C°F during the entire test.
The temperature measgring system shall have an accuracy
and precision of + 2°F.

The pressure gauges shall have an accuracy and precision
of + 1.6 inches of water (£ 0.4 kPa).

The f?owscapacity of the CVS shall not exceed 350 CFM
(0.165 m“/s). -

The CFV sample system shall consist of & dilution air

filter and mixing assembly, a sampling venturi, a

critical flow venturi, a sampling system and assorted

valves, and pressure and temperature sensors. " The CFV

sample system shall conform to the following -

requirements: ;

-The temperature measyring system shall have an accuracy
and precision of =+ 2°F and a response time of 0.100

. seconds of 62.5 percent of a temperature change (as
measured in hot silicone 0il).

-The pressure measuring system shaT1'have'an accuracy
and precision of + 1.6 inches of water (0.4 kFa).
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~-The f1ow3capacity of the CVS shall not exceed 35C CFM
(0.165 m"/s)..

-Sample collection bags for dilution air and running
loss fuel vapor samples shail be of sufficient size so
as not to impede sample Tiow.

ITI. The cn-line computer system c¢r strip-chart recorder specified
in ii.A.IV. of this paragraph shall be used to record the
following additional parameters during the running loss test
sequence, if appticable:

-CFV (if used) inlet tehperature and pressure

_pDP (if used) inlet temperature and pressure and
differential pressure :

_Running loss vapor collection system low flow alarm events

(D) Other equipment configurations may be used if approved in
" advance by the Executive 0Fficer. The Executive Officer shall
approve alternate equipment configurations if the manufacturer
- demonstrates -that the eguipment will yield test results eguivalent.
to those resuliing from use of the specified equipment. '

{(i1i)Hot Soak Evaporative Emissions Measurement Enclosure

- The enciosure shall be readily sealable, rectangular in shape, with
space for personnel access to all sides of the vehicle. When sealed,
the enclosure shall bes gas tight in accordance with §86.117-90.
Interior surfaces shall be impermeabie and non-reactive to hydrocarbon
and to alcohol (if the enclosure is used far alcohol-fueled vehicles).
One surface shail be of flexible, impermeable and non-reactive material
to allow for minor volume changes, resuiting from temperature changes.
* The enciosure shall be congigureg to provide an ingerna1 enclosure
ambient temperature of 105°F £ 5 F maximum and = 2°F on average during
the test time interval from b minutes after the enclosure is clesed and
sealed until the end of the one hour hot sozk interval. For fhe first
£ minutes, the ambient temperature shall be maintained at 105°F = 1C°F.
Cor 1695 and subsequent model motor vehicles, the enclosure shall be
equipped with an internal air circulation blower{s). The blower(s)
shaltl be sizgd to providg s nominal total fiow rate within a _range of
© 9.8 + 0.2 ft /min per ft~ of the nominal enclosure volume. The inlets
and outléts of the blower(s) shall be configured to provide a well
dispersed air circulation pattern that produces effective internal
mixing and avoids.significant temperature or hydrocarben and alcohol
stratification. The discharge and intake air diffusers in the
enciosure shall be configured and adjusted to eliminate localized high
air velocities which could produce non-representative heat transfer
rates between the vehicle fuel tank{s) and the air in the gnclosure.
The enclosure femperature shall be taken with thermocouples located 3
feet above the.flcor of the approximate mid-length of each side wall of
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the enclosure ahd within 3:to 12 inches of each side waly. This shall
be accomplished by any one or combination of the following techniques:

~Using the enclosure without artificiai cooling and relying on the
residual heat in the test vehicle for temperature achievement.

‘with the setpoint of the cooling system adjusted to a value not
lower than 105.0 F, where the cooling system setpoint refers to
the internal enclosure air temperature. :

-Using a ful] range enclosure temperature management system with
heating and cooling capabilities.

| {a)(4) DELETE

86.107-96 SampTling and analytical system; evaporative emissions,
March 24, 1993, ‘

86.107-98 SampTing and anatytical system; evaporative emissions.
April 6, 1994,

* * "k * *

(a)(1) - (a)
REPLACE WITH
(a)(1) - (a)}(3) The enclosure specifications for the refueling test
shall either conform to the guidelines contained in 40 CFR 86.107-
96(a)(1) - (2)(3), or 86.107-99 (a}(1) - (a)(3) as modified above.

(3) DELETE

(b) - (d) DELETE
REPLACE WITH - . .

(b) - (d) The analyzing, data recording, and fuet temperature control
system specifications for the refueling test shal] conform to the- '
guidelines contained in either sections 86.107-96 (b) - (d), or-
sections 86.107-9p (a)(l)(ii)(A)(III), (a)(2) and (a)(3).

(e) Temperature recording system.,

(e)(1) DELETE
REPLACE WITH
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(e}(1)For all emission testing. A strip chart potentiomgtric _
recorder, an. on-line computer system, or other suitable means shail be
used to record enclosure ambient . temperature during -all evaporative
emission test segments, as well as vehicle fuel-tank temperature during
the running Joss test. The recording system shall record each _
~temperaturs at least once every minute. The recording system shall be
capable gf reso?ging time to +15s and capable of resolving temperature
to +0.75 F{+0.427C). The recorder - (data processor) shall have a time
accuracy of +15s and a precision of +15s. Two ambient temperature
sensors, connected to provide one average cutput, shall be located 3
feet zbove the floor at the approximate mid-length of each side wall of
the enclosure and within 3 to 12 inches of sach side wall. =
Manufacturers shall arrange that vehicles furnished for testing at
Federal certification facilities be equipped with iron-constantan Type
J thermccouples for measurement of fuel tank temperature. Vehicles
shall be equipped with 2 temperature sensors installed to provide an
average liquid fuel temperature. The temperature-sensors shall be
‘placed to measure the temperature at the mid-volume of the liguid fuel
at a full level of 40 percent of nominal ‘tank capacity. In-tank:
temperature sensors are not required for the supplemental two-diurnal
test sequence specified: in section 86.130-78, or §86.130-96, or for
the refusling fest specified in- §86.151-98. o L

use tﬁe‘récdfd{né.systems Speéified iﬁ
-(a)(l)_(i_i)(A)(l'V-),' () E) (),

" The manufacturer may elsct t
- “sections 107-80 (2){1)(i){D)
cand (a){13{iii) S

Ol

(f) - (h)(3) DELETE

REPLACE WITH

(f) - (Rh)(3) The pressure recording, purge blower, and mixing blower
system specifications shall either conform to the guidelines contained
in 40 CFR 86.107-956(f) - (h)(3), or the instrumentation guidelires for
enclosures set forth in section 107-90(a}{1). .

(h)(4) :..

* *x x * x

Q
*

(i) DELETE

REPLACE WITH

(i) The specifications for the point-source running 1oss measurement
facility shall conform to the guidelines contained in 40 CFR 86.1C7-
96(1), or the instrumentation guidelines for enclosures set forth in
section 107-390(a)(1)(ii}(C).

(3 -

* T X * * *

86.108-79 Dynamometer. September 12, 1977.
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-109-94 Exhaust gas samb1ing system; Dtto—cycie vehicTes not requiring
particulate emission measurements. June 5, 1991, '

.110-90 Exhaust gas sampling system; diese] veh{cTes.A April 11, 1989.

.110-94 Exhaust gas sampling system; diesel-cycle vehicles, and'Otto—cycle
vehicies requiring particulate emissions measurements. June §,
1981,

:@11—90 Exhaust gas analytical-systen. April 11, 1989,
.111-94 Exhaust gas analytical-system. June 16,- 1893,

-112-81 Weighing chamber (or room) and microgram balance specifications.
June 5, 1991, '

.113-90 Fuel Specifications. April 11, 1989,
.113-94 Fue] specifications. March 24, 1993,
(a) Otto-cycle test fuel.. (1)

ADD : ’ :

(a)(1)(i) For 1992-1994 model-year Otto-cycle vehicles, gascline
having the specifications listed below may be used in exhaust and
evaporative emission testing as an option to the specifications
referred to in Subparagraph (a)(1). If a manufacturer elects to
utilize this option, both exhaust and evaporative emission testing
shall be conducted by the manufacturer with gasoline having the
specifications listed below, and the Executive 0fficer shall conduct
exhaust and evaporative emission testing with gasoline having the
specifications Tisted below, .

Research'Dctane, minimum 93

Sensitivity, minimum 7.5
Lead (organic), maximum, g/US gal 0.050
Distillation Range
IBP, degrees F 75-100
10 pct. point, degrees F 120-140
50 pct. point, degrees F 200-230
90 pct. point, degrees F 300-325
EP, maximum, degrees F 416
Sulfur, maximum weight pect. 0103 .
Phosphorous, maximum, g/US gal 0.005
RVP, psi 7.5-8.0
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Hydrocarbon composition

Olefins, maximum pct. _ 1o
Aromatics. maximum pct. ‘ 35
Saturztes . : o remainder

(a)(1)(ii) For 1993-1954 model-year Otto-cycle TLEVs, LEVs, and ULEVs .
and for all 1995 and subsequent model-year Qtto~cycle vehicles,
gasoline having the specifications listed below may be used in exhaust -
. and. evaporative emission testing as an opticn to the specifications
referred to in subparagraph (a)(1), except in the case of refueling
testing (when certifying to the refueiing standards, the manufacturer
must use gasoline having the specifications listed in subparagraph
(a)(1). If a manufacturer elects to utilize this option, both exhaust
and evaporative emission testing shall be conducted by the manufacturer
with gaseline having the specifications listed below, and the Executiive
0Fficer shall conduct exhaust and evaporative emission testing with.
gasoline having the specifications listed below. -

Fuel Property a/ - Limit - Test Method b/ _
Octane, (R+«M)/2 (min) g1 : : - D 2693%-88, D 2700-88
Sensitivity (min} 7.5 D 2699-88, D 2700-88
Lead, g/gal {max) . : 0-0.01 . Title 13 CCR 2283.4(c)
. (No lead added) = ' e - _ :

‘Distiljation Range, degrees F © Title 13 CCR 2263 c/

10 pet. point, - . . 130-1B0 . , ' '

50 pct. point, . 200-210-d/

90 pct. point, o 230-300 ef -

EP, maximum A 390

Residue, vol% (max) 2.0
Suifur, ppm by wt. 30-40 .Title 13 CCR 2263
Phosphorous, g/gal (max) 0.G05 Title 13 CER 2253.4(c)
RYP, psi ) 6.7-7.0 Titie 13 CCR 2263
Ciefins, vol & - 4.0-6.0 Title 13 CCR 2283
Tetal Aromatic 22-26 Title 13 CCR 2263
~ Hydrocarbons, vol % '
Benzene, vol % ©0.8-1.0 f/ Title 13 CCR 2263
Multi-Substituted Alkyl 12-14 g/

Aromatic Hydrocarbons, vol % ) .

MTBE, vol % 10.8-11.2 Title 13 CCR 2263

Additives ' sufficient tc meet requirements of
. Title 13, Section 2257, of California
Code of Regulations

Copper Corrosion o No. 1 D 130-88
Gum, Washed, mg/100 m1 {max) -~ 3.0 : D 381-86
Oxidation Stability, 1000 D 525-88
minutes (min)
Specific Gravity Report h/
Heat of Combustion Report h/
Carbon, wt% ' Report h/
Hydrogen, wt% . Report h/
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a/ The-gaso1ine must be blended from typica) refinery. feedstocks.
b/ ASTM specification untess otherwise noted. A test method other
than that specified may be used following a determination by the

c/ Although Title 13 CCR Section 2263 refers to the temperatures of
the 50 and 90 percent points, this procedure can be extended to
the 10 percent and end point temperatures, and to the-
determination of the residue content.

d/ The range for inter]aboratory testing is 195-215 degrees

Fahrenheit.

e/ The range for inter]aboratory testing is 285-305 degrees
Fahrenheit,

/' The range for interTaboratory testing is 0.7-1.1 percent by
volume.

g/ “Detailed Hydrocarbon Analysis of Petroleum Hydrocarbon
Distiilates, Reformates, and Gasoline by Single Column High
Efficiency (Capi]]ary) Column Gas Chromatography,? by Neit
Johansen, 1992, Boulder, ¢o.

h/ The fuel producer should report this fuel property to the fuel
purchaser, Any generally accepted test method may be used and
shall be identified in the report. .

(a)(2) ...

* * - K % ®

{a)y(3) DELETE.
(2)(4) DELETE

(a)(5) DELETE

REPLACE WITH:

(a)(5) The specification range of the fuels to be used under paragraph
(a)(2) of this section shall be reperted in accordance with 86.030-
21(b)(3) or 86.091-21(b)(3).

(b) Diese] test fuel. (1) ...

(b)(2) DELETE

REPLACE WITH: .

(b}(2) Except as noted beiow, petroleum fuel for diesel vehicles
meeting the specifications referenced in 86.113—90(b)(2); or
substantially equivalent specifications approved by-the Executive
Officer, shall be used in exhaust emission testing. The grade of
petroleum fuel recommended by the engine manufacturer, commercially
designated as "Type 2-p" grade diesel shall be used, For 1993 and
subseguent model-year diesel vehicles, petroleum fuel meeting the
specifications of 86.113-94(b)(2) may be used in exhaust emission
testing as an option to the specifications in 86.113-90(b)(2). For-
1995 and subsequent mode1-year diesel-fueled vehicles, the petroleum
fuel used in exhaust emission testing ‘may meet the specifications of

-56-



the general reference fuel in section 2256(g)(3), Titie 13, Californiz
Code of Regulations, or-substantially equivalent specifications _
approved by the Fyecutive Officer as an option to the specifications in
86.113-90{b)(2) or 86.113-34(b)(2). :

(b)(3) DELETE
REPLACE WITH:

(p)(3) Except as noted below, petroleum fuel for diesel vehicles

meeting the following specifications, or substantially equivalent
specifications approved by the Executive 0fficer shall be used in
service accumulation. The grade of diesel fuel recommended by the -

‘engine manufacturer, commercially designated as “JType 2-D" grade diesel

fuel, shall be used. - For 1893 and subsequent model-year diesel-fueled
vehicles, petroleum fuel meeting the specifications of 86.113-94({b)(3)
may be used in service sccumuiation. For 19856 and subsequent model-
year diesel- fueled vehicles, diesel fuel representative of commercial
diesel fuel which will be generdlly available through retail outlets
shall be used in service accumulation. . '

(bj(4) DELETE

(b)(5) DELETE
©(b)(6) DELETE -

REPLACE WITH: = o oo S SR _
(b}(6) The specification range of the fuels tc be used under paragraphs
(b)(2) and (b)(3) of this seciion shall be reported in accordance with

86.090-21(b)(3) or 86.091-21(5)(3).

{c) .
(d)} DELETE

ADD: .
(e) Alcohol-Gasoline Fuel Specifications for 1834 and Subsequent
Model-Year Vehicles. :

various alcohol-gascline fuel biends will be used according to the type
of alcohol-fueled vehicle being certified and the particular aspect of
the certification procedure being cenducted, as specified below.

Fuel additives and jignition improvers intended for use in alcohol fest
fuels shall be subject to the approval of the Executive Officer. In
order for such approval to be granted, a manufacturer must demonstrate
that emissions will not be adversely affected by the use of the fuel
additive or ignition improver. :

{1} Otto-cycle aicohol vehicles and hybrid electric vehicles which use
otto-cycle alcchol engines
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(2)

Mileage-accumulation fuei: For methanol, ethanol and hybrid
electric vehicles which use otto-cycle methanol or ethano]
engines, fuel which meets the specifications listed in Title 13,
CCR, Section 2292.1, 2292.2, 2292.3 or 2292.4, as applicable.

Emission~testing fuel: For methancl, ethanol and hybrid electric
vehicles which use otto-cycla methanol or ethanol engines, fuel
which meets the specifications listed in Title 13, CCR, Section
2292.1, 2292.2, 2292.3 or 2282.4, 'as modified by the foliowing:

The fuel specification for Title 13, CCR, Section 2292.1 shall be
modified to: a) require methanoi content at 98.0 +/- 0.5 volume
percent; b) require ethanol content at 1.0 +/- 0.1 volume percent;
¢} require certification gasoline conforming with specifications
noted in paragraph (a) at 1.0 «/- 0.1 volume percent,

The fuel specification for Title 13, CCR, Section 2292.3 shall be
modified to: a) require ethano] content at 98.0 +/- 0.5 volume
percent; b) require methanol content at 1.0 +/- 0.1 volume
percent; c¢) require certification gasoline conforming with
specifications noted in paragraph (a) at 1.0 +/- 0.1 volume
bercent.

The fuel specification for Title 13, CCR, Section 2292.2 and
2292.4 shall be modified to require certification gasoline

hydrocarbon fraction. The vapor pressure specification for the
emission-testing fuel shall pe adjusted to 8.0 - 8.5 pPsi., using
common blending components from the gasoline stream.

Alcohal-fueled diesel vehicles and hybrid electric vehicles which
use alcohol-fueled diesel engines

Mileage-accumulation fuel: For methanol, ethanol and hybrid
electric vehicles which use alcohol-fueled diese] engines, fuel
which meets the specifications listed in Titie 13, CCR, Section
2292.1, 2292.2, 2292.3 or 2292.4, as applicable.

Emission—testing fuel: For methanol, ethano] and hybrid electric
vehicles which uss otto-cycle alcoho] engines, fuel which meets
the specifications Jisted in Title 13, CCR, Section 2292.1,
2282.2, 2292.3 or 2282.4, as modified by the following:

The fuel.specification for Title 13, CCR, Section '2292.1 shall be
modified to: a) require methano] content at 98.0 +/- 0.5 volume
percent; b) require ethano} content at 1.0 +/- 0.1 volumge percent;
c) require certification gasoline as noted in paragraph (a) at 1.0
+/- 0.1 volume percent.

The fuel specification for Title 13, CCR, Section 2292.3 shall be
modified to require ethano] content. at 98.0 «/- 0.5 volume percent
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and require certification gasoline conferming with specificaf{ons
noted in paragraph {a) at 1.0 +/- 0.1 volume percent. :

The fuel specification for Title 13, CCR, Section 2232.2 and
2292.4 shall be modified to require certification.gasoline
“conforming with specifications noted in paragraph (a) as the
hydrocarben fraction. The vapor pressure specification for the
emission-testing fuel shall be adjusted to 8.0 - 8.5 psi., using
common blending components from the gasoline stream.

FueT—f?exible vehicles

Mileage-accumiulation fuel: For both durability-data vehicles ‘and

. emission-data vehicles, mileage accumulation shall be conducted
with one fuel. For vehicles designed to operate on methanol, a
fuel that meets the specifications listed in Title 13, CCR,.
Section 2292.2 shall be used. For vehicles designed to operate on-
ethanol,.a fuel that meetls the specifications listed in Title 13,
CCR, Section 2292.4 shall .be used. Alternative mileage - .
accumulation fuels and procedures may be used if demonstrated to
.result in equivalent or more severe deterioration of the vehicie's:
emission control system, subject to the prior approval of the '
Exscutive Officer.

Emission-test fuel: Case (1) For exhaust only emission testing
of emission-data vehicles, fuel that meets the specificatiens

listed in Title 13, CCR, Section 2292.2 or 2292.4. For o “_. :'

evaporative emission testing, a blend of fuel that meets the
specifications 1isted in Title 13, CCR, Section 2292.2 or 2292.4
and gasoline meeting the specifications of paragraph (a) such that
the final blend is composed of either 35 volume percent methanol
(plus or minus 1 velume percent of total blend) for methanol-
fueled vehicles or 10 volume percent ethanol (plus or minus 1
volume percent of total biend) for ethanol-fueled vehicles shall
he used. ' '

Case {2) For the testing required under 86.080(a)(4)(1)(D) of
these procedures (durability-data vehicles), exhaust emission
tests (exhaust OMHCE or OMHNMUCE for non-TLEVS, neon-LEVs, and non-
ULEVs, exhaust NMOG for TLEVs, LEVs, and ULEVs, exhaust
formaldehyde, exhaust CO, and exhaust NOx) and evaporative
emission tests (evaporative OMHCE) shall be conducted at the
specified mileage intervals using: (1) emission testing fuel that
meets the specifications listed in subparagraph (e)(l) of this
section and (ii) a blend of fuel produced by combining emission-
testing fuel that meets the specifications 1n subparagraph (e}{1)
of this section and certification gasoline described in paragraph
(a) such that the final fuel is either 35 volume percent methanol
(plus or minus 1 volume percent of total blend) and 65 volume
sercent certification gascline for methanol-fueled vehicles or-10
volume percent ethanol (plus or minus 1 volume percent of total
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blend) and 30 volume percent certification gasoline for ethanol-
fueTed vehicles, B

{4} The specification of the fuels to be used under paragraphs (e)(1),
(e)(2), (e)(3) ang (e)(4) of this section shall be reported in
accordance with 86.090~21(b)(3) or 86.091-21(b)(3)

ADD: .
(f) Gaseous Fuel Specifications for 1394 and Subsequent Model Year
Vehicles.

(1) Dedicatéd gaseous- and dual-fueied vehicles and hybrid electric
vehicles which use Tiquefied petroleum gas

Mileage accumulation fuel: Liquefied betro]eum gas meeting the
specifications Jisted in‘Title 13, CCR, Section 2292.% shall be

(2) Dedicated gaseous- and dual=fueled vehicles and hybrid electric
vehicles which use natural gas '

Mileage accumuiation fuel: Natural gas meeting the specifications
listed in Title 13, CCR, Section 2292.5 shall be used in service
accumutation.

Emission-test fuei: Natural gas meeting the specifications listed
in Title 13, CCR, Section 2292.5 as medified by the fellowing: a)
methane content Timited to 90.0 +/- 1.0 mole percent; b) ethane
content limited to 4.p +/- 0.5 mole percent; ¢) ¢ and higher
hydrocarbon content at 2.0 +/- 0.3 mole percent; d) oxygen content-
at 0.5 maximum mole percent; e) inert gases (sum of CO "and N )
content at 3.5 +/- g.5 moTe percent.

86.114-94" Analytical gases. June 5, 1991,
86.115-78 EPA urban dynamometer driving schedules. April 6, 1994,

86.116~94 Calibrations, frequency and overview. July 1, 1994,
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86.117~50 Evaporative emission enclosure calibrations. April i1, 1989.

x % % * %

(e)(1) Diurnal evaporative emission enclosure. The diurnal evaporative
emicsion measurement enclosure calibration consists of the following .
parts: initial and periodic determination of enclosure background
emissions, initial determination of enclogure volume, and periodic
hydrocarbon (HC) and methanol.retention check and calibration.
Czlibrafion for HC and methanol may be conducted in the same test run
or “in seqguentia! test runs. '

(i) The initial and pericdic determination of enclosure background
emissions shall be conducted according to the procedures specified
in §86.117-90(a)(1) through (a)(6). The enclosure shall be :
maintained at a nominal temperature of 105.0°F throughout the four
hour peried. Variable volume enclosures may be operated in either
the latched volume configuration, or with the variable volume
feature active. Fixed volume enclosures shall be operated with
“inlet and outlet flow streams.closed. The allowable enclesure
background emissions of HC and/or methanol as calcuiated according
“to §86.117-90(a)(7) shall not be greater than 0.05 grams in 4
hours. - The enclosure may be sealed and the mixing fan-operated
for a peried of up to 12 hours before the initial HC cancentration
reading (€ 1.) and the initial methanol concentration reading

' écﬁﬁﬁgH‘} &E taken and the four hour background measurement pericd
e . : o . . -

(i1) The initial determinalion of enclosure internal volume shall be
performed according to the procedures specified-in §86.107-
90({a)(1)(i)(C). If the enclosure will be used for hot socak
determination, the determination of Snc%osure internal voliume
chal] also be performed based on 1057F. - -

(i1i)The HC and methanol measurement and retention check shall evaluate
the accuracy of enclosure HC and methanol mass measurements and
the ability of the enclosure to retain trapped HC and methanol. A
separate retenticn check for hydrecarbon and alcohol shall be
conducted. The following references Lo propane are applicable for
methanol. The check shall be conducted over a 24 hour period with

© a1l of the normally functioning subsystems of the enclosure
active. A known mass of propane and/or methanol shall be injected .
into the enciosure and an initial enclosure mass measurement(s)
shall be made. The enclosure shall be subjected to the
temperature cycling specified in §86.133-90{1) for a 24 hour
period. A final enclosure mass measurement(s) shall be made. The
follewing procedure shall be performed prior to the introduction
of the enclosure into service and following any modifications or
repairs to the enclosure that may impact the integrity of this
enciosure; otherwise, the following procedure shall be performed
on a monthly basis. {If six consecutive monthly retention checks
are successfully completed without corrective action, the
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following procedure may be determined gquarteriy tHereafter as long
4s no corrective action is required.);

(A) Zero and span the HC analyzer,

(B) Purge the enclosure until a stabie enclosure HC Tevel is
attained.

(C)-Turn on the enclosure air mixing and temperature control

a4 programmed temperature profile covering one diurna] cycle
over a 24 hour period according to the profile specified in
§86.133-90. Close the enclosure door., 0n variable volume
enclosures, Tatgh the enclosure to the enclosure volume
measured at 105°F. On fixed volume enclosures, close the
outTet and inlet flow streams.

(D} Wher the enclosure temperature stabilizes at 105.0°F . 3.0°F
seal the enclosure; measure the enclosure background Hc
concentration (CHCel)’ and/or background methanol

concentration (C ), the temperature (T,), and pressure
(Py) in the enciG3RH! 1 :

(E) Inject into thé enclosure g kndwn quantity of propane between
2 to 6 grams and/or a known quantity of methanol in gaseous
form between 2 to g grams. The injection method shall use a

the enclosure internal HC and/or methanol coencentratian to mix
and stabilize for up to 300 seconds, Measure the enclosure HC
concentration (C ), or the enclosure methanol cencentration .
(C ). For ?QQQd voTlume enclosures, measure the
te%ﬂgpggure (T,) and pressure in the enclosure (P,), it
applicable (1.6, fixed volume enclosure), o0n var%able vo lume
enclosures, unlatch the enclosure. 0n fixed vo lume
enclosures, open the outlet and inlet flow streams. Start the
temperature tycling function of the enclosure air mixing and
temperature control system. These steps shall be completed
within 900 seconds of sealing the enclosure,

(F) For fixed volume enclosures, calculate ‘the initial recovered
HC mass (MHCel) according to the fellowing formula:

-4 . ,
"hcer = (3-05xVx107 (P, (- "ensonz) T2 < PrCyger - rCepson)/T,0)

where:
V' is the enclosure volume at 105% (£td)

Pl is the enbiosure initial pressure (inches Hg absolute)
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M

HCeZ

"step (E) and recalculate the initial recovered HC mass (M

Py is the enclosure final pressure (inches Hg absolute)
tHCen is the enclosure HC concentration at event n {ppm C)

c o 1s the enclosure methanol concentration calculated
22H30H%ng to 686.117-90 (d)(2)(i11) at event n (ppm C)

ris the FID response factor to methanol

Tllﬁs'the enclosure initial temperature (°R)

Ty is the enclesure final temperature (°R)

Eor variable volume enclosures, calculate the injtial recovered HC
mass and initial recovered methanol mass according to the equations

used above except that PZ and T2 shall egual Pl and Tl.

talculate the initial recovered methanol mass (Meyaqyq) according tg

§86.117-96(d) (1), as amended March z4, 1993.

If the recovered HC'mass'agrees with the injected mass within 2.0.'
percent and/or the recovered methanol mass agrees with the injected

‘mass within 6.0 percent, continue the test for the 24 hour _
‘temperature cycling period. If the recovered mass differs from the

injected mass by greater than the acceptable percentage(s) for HC
and/or methanel, repeat the enclosure. concentration measurement in .
1) and/or”
methanol mass (M ). If the recovered mass based on %Rg latest
concentration meggapé$ent agrees within the acceptable percentage(s)
of the injected mass, continue the test for the 24 hour femperature

cycling period and substitute this second enclosure concentration

measurement for C,.., and/or C L2 in all subseguent calculations.
In order to be a Ug?@d calﬁbra%#gﬂ, the final measurement of C Ce?
and C E30H shall be completed within the 900 second time 11m1%
out1i%eo agove. If the discrepancy persists, the test shall be
terminated and the cause of the difference determined, followed by
the correction of the problems{s) and the restart of the test.

(&) At the cempletion of the 24 hour tempefature,cyc1ing period;

measure the final enclosure HC concentration (C Ce3) and/or the
final enclosures methanc] concentration (CC 30 ““YFor fixed-volume
enclosures, measure the final pressure (P3§, gﬁd final temperature
(T3) in the enclosure.

For fixed volume encleosures, calculate the final recovered HC mass
(MHCeZ) as follows: -

. -4 :
- [3.05 x Vx 1077 x(P4(Cheag - "Coyzons)’Ts = P1{Chcer ~ "Consont)/Tid

+ Muc out ™ e, in

-63-



where:
V is the enclosure volume st 105% (ft3)
Pl is the enclosure initial pfessure (inches Hg absolute)
P3 is the enclosure final Pressure (inches Hg absolute)

CH is the enclosure HC concentration at-the énd of the 24 hour
te%sgrature cycling period (ppm C)

c H is the enclosure methanol concentration at the end of the
25 ﬁgﬁﬁ temperature cycling period, calculated according to
§86.117-90 (d}(2}(i11) (ppm carbon)

ris the FID response factor to methano]

T1 is the enclosure initjal temperature (OR)

T5 is the enclosure final temperature (°R)
_MHC,out js mass of‘HC exiting the gnc]osure (grams)

MHC jp 18 mass of HC entering the enclosure (grams)
For variable volume enclosures, calculate the final recovered HC
mass and final recovered methanol mass according to the equations
used above except that P and T, shall equal P1 and TI’ and
MHC,out and MHC,in shall“equal gero. A

Calculate the fina] recovered methanol mass (MCHBOHé) according to
§86.117-96(d)(1), as amended March 24, 1993.

(H) If the calculated Tinal recovered HC mass for the enclosures is not
within 3 percent of the inftial enclosure mass or the calculated
Tinal recovered methano] mass for the enclosure is not within 6
percent of the initiaj] enclosure mass, then action shall be
required to correct the error to the acceptable tevel.

(e)(2}) The running loss equipment shall be calibrated as follows: °

(1) The chassis dynamometer shall be calibrated according to the

requirements of 40 CFR 86.118-78. The calibratign shaal be
conducted at a typicai ambient temperdature of 76°F £ 5°F,

(i1) The running loss HC analyzer shall be calibrated according to
" the requirements of 40 CFR 86.121-90. i

requirements of 40 CFR 86.119-30, with the additional
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(iv)

(v)

86.119-30(¢) be conducted by injecting the known quantity of .
propane inte the inlet of the most frequently used fuel vapor

_collector configured to cellect vapors from the source cf the

evaporative emission vapor storage canister. This procedure
shall be conducted in the running loss test cell with the
collecter installed in a vehicle in the normal fest
configuration, except that the vent hose from the vehicle
gvaporative emission canister shall be routed to a
ventilation outlet to aveid unrepresentative background HC
concentration levels. The propane injection shall te
conducted by injecting approximately 4 grams of propane into
the collector while the vehicle is operated over one Urban -
Synamometer Driving Schedule (UDDS) test procedure, as
described in 40 CFR 86.115-78 and 40 CFR Appendix I. The
oropane injection sha11obe cenducted at a typical ambient

-

temperature of 757F + 57F,

In the event the running loss test is conducted -using the
ztmospheric -sampling measurement techmique, the following

-ppocedure_shai1 be used for ihe enclosure calibration:

(A) The initial-and periodic determination of encicsure
background emissions shall be conducted according. to the
orocedures specified in §86.117-90{(a){1) through

" (a)(6). The enclosure shall be maintained at a nominal
temperature of 105.0°F throughout the four hour periocd.
The allowable enclosure background emissions as - =
calculated according to §86.117-9C (a)(7) shall not be
greater than 0.2 grams in 4 hours. The enclosure -may be -
sealed and the mixing fan operated for a period of up to
12 hours before the initial HC concentration reading is

taken.

(B) The initial determination of enclosure internal vo Tume
"shall be performed according to the procedures specified
in §86.117-80 (b}. ‘ .

(C) The enclosure shall meet the calibration and retention
requiremenis of §86.117-30(c). The propane injection
recovery test shall be conducted with a test vehicle
being driven over one UDDS cycle in the enclosure during
the propane injection test. The vehicle used shall be-
configured and operated under- conditions which ensure
that its own running loss contribution is . negligible, by
using fuel of the lowest available volatility (7.0 psi
RVP), maintaining the tank temperature at low levels
(<1OOOF), and routing the canister vent to the outside of
the enciosure.

Hot soak enclosure. The hot soak enclosure calipbration

consists of the following parts: initial and periodic
determination of enclosure background emissions, initial
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86,

86.
86,

86.

86.

86

86.
86.
86.
86.
86.

86
86

117-96

When

determination of enclosure volume, and pericdic HC and
methanol retention check and calibration. The hot soak
enclosure calibration shal] be conducted a cording to the

method specified in subparagraph (e)(1) w1th‘a.ret§ntion

(vi) Diurnal and hot soak enclosure HC analyzer.  The HC analyzers
© used for measuring the diurnal and hot soak samples shall be

calibrated according to the requirements of §86.121-90.

(vii)Other equipment. Other test equipment including temperature

and pressure sensors and the associated ampiifiers and

recorders, flow measurement devices, and other instruments -

shall be calibrated and operated according to the

manufacturer's g ecifications and recommendations, ang ood
g

engineering practice.
Evaporative emission enclosure calibrations., March 24, 1993

certifying to the refueling standards set forth in Sections

86.098-8, 86.099-8, 86.001-9, and §6.004-9, the manufacturer shall

follow the evaporative emission enclosure calibrations specified in the

Tollowing sections, or section 86.117-30 ag modified above.

*

118-78
118-90

120-82

* * ) *

Dynamometer caTibrationl January 7, 1988,
CVS calibration. April 11, 138g,

Gas meter of flow instrumentation calibration, particulate

measuremgnt. March 5, 1930,

121-90
.122-78
123-78
124-78
125-94
126-90
127-90
.127-94

.127-86

Hydrocarbon anaTyzer_calibration. April 11, 1989.

Carben monoxidg analyzer calibration. - June 28, 1977.
Oxides,of nitrogen anaT}zer calibration. September 12, 1977,
Carbon dioxide analyzer calibration. June 28, 1977..
Methane analyzer calibration. June 5, 1391,

Calibration of other eqﬁipment. Aprif 11, 1989.

Test procedures; errview. April 11, 1989,

Test procedures; overview. June 5, 1991.

Test procedures; overview, March 24, 1993,
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86.128.79 Transmission. March 24,.1993.

86.129—80.R0ad load power test weight'ahd inertia weight class

determination.. November 14, 1978.

(a)

3 ® ® & &

ADD: S ;
ROAD .LOAD POWER TEST WEIGHT AND INERTIA WEIGHT CLASS DETERMINATION

| EQUIVA- INERTIA

e | : l {
|ROAD LOAD POWER | LOADED [ LENT TEST |  WEIGHT |
AT 50 mi/hr-LIGHT | WEIGHT (POUNDS) | WEIGHT - | CLASS |
DUTY TRUCKS 1. | | (POUNDS) 1 (POUNDS) |
. \ 10001 to 10250 10000 10000
10251 to 10750 10500 ° 10500
10751 te 11250 . 11000 . 11000
11251 to 11750~ 1100 ~ - 11500
11751 to 12250 . 12000 12000
12251 to 12750 12500 12800
12751 to 13250 13000 . 13000 .
13251 to 13750 13500 © . 13500

13751 to 14000 14000 14000

 For 1995 and‘subsaquent.medium-duty vehicles,
" paded Weight™ shall be the average cf. the vehicle's curb
weight and gross vehicle weight. :

- * * * *

(¢) Determination of running loss test fuel tank temperature profile

" The manufacturer shall establish Tor each combination of vehicle

pTatform/powertrain/fueI tank submitted for certification a
~epresentative profile of fuel tank liguid and vapor femperature versus
time to be used as the target temperature profile for the running loss
evaporztive emissicns test drive cycle. If a vehicle has more than-one.
fusl tank, a profile shall be established for each tank. For 1896 and
subsequent model motor vehicles, if ‘manufacturers use a vehicle mode ]
to develop .a profile to represent multiple vehicle models, the vehicle
model selected must have the greatest expected fuel liquid temperature
and fuel vapor temperature increase during driving of all of the
vehicle models it will represent. For 1936 and subsequent model motor
vehicles, manufacturers must select test vehicies with any available
vehicle options that could increase fuel temperature during driving,
such as any feature that limits underbody air flow. The profile shall
be established by driving the vehicle on-road over the same driving
schedule as is used for the running Toss evaporative emissions tesi
according to the following sequence:
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fuel temperature. The specific placement of the thermocouples
.shall take into account the tank configuration and orientation and
shall be along the major axis of the tank. The thermocouples shai]

nominal tank Capacity. A third thermocouple shalt pe installed in
the approximate center of the vapor space of the fuel tank. A

as defined in Part 86, Appendix I of the CFR, amended as of March
24, 1993, and the actual vehicle speed. Vehicle coolant
temperature shal] be monitored to ensure adequate vehicle coelant
air to the radiator intake(s). A computer, data logger, or strip
chart data recorder shall record the following parameters during
the test run:

-Desired speed

-Actual speed

-Average liquid fuel temperature (T1iq)
~Vapor space tempera#ure (Tyap)

_Vapo; space pressure

The data recording system shall pgobide a time resolution of 1 second,
and an accuracy of + 1 MPH, £.2.0 F. and + 1.0 inches H,0. The
temperature ang Pressure signals may be recorded at 1ntérvals of up to
30 seconds.

(2) The temperature profile determination shall be conducted during
ambient conditions which include: '
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—road surface temperature {T. ) at'éeast-ZOOF above ambient -
temperature (T, .) or at 1846t 135°F, whichever is less for 1996
and subseguent dee1 motor vehicles :

The track surface temperature shall be measured with an embeddad
sensor, a portabie temperature pgobe, or an infrared pyrometer which
can previde an accuracy of + 2.07F. Temperatures must be measured on a
surface representative of the surface where the vehicle is driven. The
test shall be conducted on a track or other restricted access facility
so that the speed versus time schedule can be maintained without undue
safety risks. ' :

Brior to the start of the profile generation, the fuel tank may be
artificially heated to the ambient temperature to a maximum of 105°F.
The vehicle may be soaked in a temperature-controiled enclosure. Fans
blowing ambient air may be used to help control fuel temperatures.
“ngine idling may not be used to control fuel temperatures. If the
fuel tank is artificially heated, the liquid fuel temperature and the
vapor temperature must be stabg1ﬁzed for -at least one hgur at the ]
ambient temperature within + Z°F to a maximum of of 105°F before the
“profile generation begins. :

Tank pressure shall not exceed 10 inches of water 30 seconds after the
~start of the engine until the end of engine operation during the
temperature profile datermination unless a pressurized system is used
and the manufacturer demonstrates in a separate fest that wvapor would
not be vented to the atmosphere if the fuel cap was removed at the end -
of the running loss fuel tank femperature profile determination.

(3) The vehicle fuel tank shall be drained and filled to 40 percent of
the nmominal tank capacity with fuel meeting the requirements of
§86.113. The vehicie shall be moved to the location where the
driving cycle is to be conducted. It may be driven a maximum
distance of 5.0 miles; longer distdnces shall recuire that the
vehicle be transported by other means. The vehicle shall be parked
for a minimum of 12 hours in an open arez on & surface that is
representative of the test road. The orientation of the front of
the vehicle during parking (N, SW, etc.) shall be documented. Once
the 12 hour minimum parking time has been achieved and the ambient
temperature and weather conditions and track surface temperature
are within the allowable ranges the vehicle engine shall be
started. The vehicle air conditioning system (if so equipped)
shall be set to the "NORMAL" air conditiening mode and adjusted to
the minimum discharge air temperature and high fan speed. Vehicles
equipped with automatic temperature controlled air conditioning
systems shall be operated in "AUTCMATIC" temperature and Tan modes
with the system set at 72°F. The vehicle may be operated at
minimum throttle for pericds up to 6C seconds prior to beginning
the first UDDS cycle in order to move from the parking location
onto the road surface. The driver's aid shall be started and the
vehicle operated over three sequential UDDS cycles with the
transmission operated in the same manner as specified in 40 CFR
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" vehicles shall be operated over one UDDS cycle, then two NYCCs, and
another UDDS ecycie instead of over three UDDS cycles. The end of
each UDDS cycle and the end of the two NYCCs, if applicable shall
be Tollowed by an idle period of 120 seconds during which the

Revise section (c) to include: 1Idle modes may be run with
automatic transmission in "Neutral” ang shall be placed in "Drive"
with the wheels ‘braked at least 5 seconds before the end of the
idle mode. Manual transmission may be in "Neutrat® with the cluteh
engaged and shal] be placed in gear with the clutch disengaged at
Teast 5 seconds before the end of the idle mode.

- Tirst UDDS cycle to the end of the third 120 second idle period.
Following the completion of the test, the data recording system and
driver's aid shail be turned off. -

(4) In addition to the vehicle data recording, the following barémeters

shall be documented for the running loss test fuel tank temperature
determination:

-Date and time of vehicle fuetling
-Odometer reading at vehicle fueling

-Date and time vehicie was parksd and parking location and
orientation

-Odometer reading at parking

-Time and temperature of fuel tank heating, if applicable
-Date and time engine was started {
-Time of initiation of first UDDS cycle

-Time of completion of third 120 second idle period

-Ambient tempe?ature and track surface temperature at'initiation
of first UDDS cycle (Tambl and TSurl

-Ambient temperature and track surface tempe}ature at completion
of third 120 second idje period (Tambz and Tsurz)

(5) The three UDDS'cyc]e'driving traces and the two UDDS and two NYCC:

driving traces shall be verified to meet the speed tolerance
requirements of 40 CFR 86.115-78 (bJ.
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The following temperaturg conditions shall be verified:

O .
(Tambl) 2 95.0 F _ |
o
(?ambz).z (Tampy = 2-° F)
For 1993 to 1995 mode! hybrid vehicles and 1985 moedel moter
' vehicles: '
. o
Tsur1 - Tamp1) 2 200 F
. 0
(Teura ~ Tamb2!) 2 20.0°F

For 1996 and subsequent model motor vehicles:

> 30.0°9F

(Tsur(n) B Tamb(n)) =

where. n is the incremental measurements din time. -
cor T.0.0? 135°F
-] _

Failure. to comply with any of these requirements shall result.in a
void test, and require that the entire test procedure be repeated
beginning with the fuel drain specified in (d)(3) of this
subparagraph. -If all of these ~equirements are met, the following
calculations shall be performed: - ' :

Teorr = T(1’) - Ty

"where: T,.. is the liguid fuel tempergture or vapor fuel-
té%gerature during the drive (°F) where 1 is the
incremental measurements in {ime

TO is the corresponding liquid fuel temperature or vapor
£8e1 temperature opserved at the start of the specified
driving schedule {7F). ‘

The individual tank liguid (TJ. ) and vapor space (T )
temperatures recorded during {A2 test run shall be agﬁasted by

Carithmetically adding the corresponding te@perature correction ‘
(7 orr) adjusiment calculated above to 105 F. If T_ is higher than
:hE%EErresponding ambient temperature by 2°F, the tgmperature
correction shall be determined by the above equation plus the
difference in TO and the corresponding ambient temperature.

(6) Other methodologies for developing corrected liquid and vapor space
temperature profiles are acceptable if approved in advance by the
_Executive 0fficer. The txecutive Officer shall approve an
alternate method i7 tBe manufacturer demonstrates eguivalence to
data collected at 1067F.
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'86.129-94 Road load power test weight and inertia weight class
determination. March 24, 1993,

% * *® * C ok

(a)

ARD: ‘
ROAD LOAD POWER TEST WEIGHT AND INERTIA WEIGHT CLASS DETERMINATION

l [ [ EQUIVA~ | INERTIA |
IRCAD LOAD POWER | LDADED | LENT TEST |  WEIGHT |
|AT 50 mi/he-LIGHT | WETGHT (POUNDS) I WEIGHT | class |
[DUTY TRUCKS I | (POUNDS) [ (PoUNDS) |
10001 to 10250 10000 10000
10251 to 10750 10500 10500
10781 to 11250 11000 11000
11251 to 11750 11500 . 11500
11751 to 12250 12000 12000
12261 to 12750 12500 12500
12751 to 13250 13000 13000
13251 to 13750 © 13500 13500
13751 to 14000 14000 14000

For 1995 and Subsequent medium-duty vehicles,
“Loaded Weight™ shall be the average of the vehicle's curp
weight and gross vehicle weight.

& ® * & *

(d) Power absorption unit ad justment - medium-duty vehicles.

(1) The power absorption unit shall be adjusted to reproduce road Toad
power at 50 mph true speed. The dynamometer power absorption shall

take into account the dynamometer frictiod, as discussed in paragraph
86.118-78. '

information section in the certification application, The dynamometer
road load setting shall be determined by the fo]Towing equation.

(i) For medium-duty vehicles to be tested on twin or single, large
roll dynamometers.

Hp =~ (0-00182)V((0.018) (W)+(0.0375) (Cd) () (V2 )/(32.2Ft/s2 )).p
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where! : ' .

Hp=the dynamometer power abscrber setting at 50 mph
(horsepower). -

0.00182=corversion factor to horsepower.

V=velocity in feet/sec.

0.015=coefficient of rolling resistance.

W=loaded vehicle weight in pounds.

0.0375=air density in Tbm/cubic ft.
 Cd=aerodynamic drag coefficient

- A=reference frontal area in square fi.

32.2 ft/s =gravitational acceleraticn
P=protuberance power (horsepower) '

(ii) The protubefance powérb P shall be determined per subparagraph

86.129-80 (c)(2)(1).

~ (#ii) The dynamometer power absorber setting for medium-duty

)

(4)

(5)

vehicles shall be rounded to the nearest 0.1 horsepower.

The road Joad'power calculated above shall be-usedior'the
vehicie manufacturer may determine the road load power by an

alternate procedure requested by the manufacturer and approved

in advance by the Executive Officer.

Where it is expected that more than 33 percent .of a vehicle Tine
within an engine-system combination will be equipped with air.
conditioning, per subparagraph 86.090-24(q)(2), 86.0%2-24(g)(2),
26.084-24(g)(2), or 86.095-24(g)(2), the road load power &s :

determined in paragraph (d) (2} or (3) of this section shall be

increased by 10 percent up to a maximum increment of 1.4

hersepower, for testing all test vehicles of that vehicie Tine

within that engine-system combination if those vehicles are
intended to be offered with air conditioning in production.

This power increment shall be added to the indicated dynamometer
power absorption setting prior to rounding off this value,

Tor electric and hybrid electric vehicle lines where it is
expected that more than 33 percent of a vehicle iine will be
equipped with air conditioning, per subparagraph 86.090-
24{g)(2), 86.092-24(g)(2), £6.084-24(¢g)(2), or 86.095-24(g)(2),
which derives power from the battery pack, the road load shall
be increased by the incremental horsepower required to operate
the air conditioning unit. The incremental increase shall be
determined by recording the difference in energy required for a
hybrid electric vehicle under all-electric power toc complete the.
running loss test fuel tank temperature profile test sequence
without air conditioning and the same vehicle tested over the
running loss test fuel tank temperature profile test sequence
with the air conditioning set to the "NORMAL" air conditioning
mode and adjusted to the minimum discharge air temperature and .
high fan speed cver the time period needed to perform the test
sequence, and converting this value into units of horsepower.
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Yehicles eqguipped with automatic temperature controlied ajr
conditioning systems shall be operated in "AUTOMATIC" _
temperature and fan modes with the system set at 72 degrees
Fahrenheit. The running loss test fuai tank temperature profile
test sequence is found in the "California Evaporative Emission
Standards and Test Procedures for 197g and Subsequent Mode]
Motor Vehicles" as incorporated by reference in sectien 1976,
Title 13, CCR. . .

(e) Determination of running loss test fuel fank temperature profile

The manufacturer shall establish for each combination of vehicle
p]atform/powertrain/fue] tank submitted fqr certification a-

time to be used as the target temperature profiile for the running loss
evaporative emissions test drive cycle. If a vehicle has more than one
fuel tank, a profile shall be established for each tank. For 1996 and
Subsequent model motor vehicles, if manufacturers yse a vehicle model
to develop a profile to represent multiple vehicle models, the vehicle
model selected must have the greatest expected fuel Yiquid temperature
and fuel vapor temperature increase during driving of all of the
vehicle models it wil] represent. For 1996 and subsequent model motor
vehicles, manufacturers must select test vehicles with any available
vehicle options that could increase fue] temperature during driving,
such as any feature that Timits underbody air -flow. The praofile shall
be established by driving the vehicle on-road over the same driving
schedule as is used for the running loss evaporative emissions test
according to the following sequence:

(1) The vehicle to be used for the fuel tank temperature profile
determination shall be equipped with at least 2 thermocouples
installed so as to provide a representative bulk liquid average
fuel temperature. The specific placement of the thermocouples
shall take into account the tank configuration and orientation and
shall be along the major axis of the tank. The thermocouples shall
not be placed within internal reservoirs or other locations which
are thermally isolated from the bulk volume of the fuel. The
thermocouples shall be placed at a vertical depth equivalent to the
mid-volume of the liguid fuel at a fi1] level of 40 percent of
nominal tank capacity. A third thermocouple shall be installed in
the approximate center of the vapor space of the fuel tank. A

Speed versus time trace as defined in 40 CFR Part 86, Appendix I of
the CFR and with the desired NYCC vehicle Speed versus time trace
as defined in Part 86, Appendix I of the CFR, amended as of March
24, 1993, and the actua] vehicle speed. Vehicle coolant
temperature shall be monitored to ensure adequate vehicle coolant
air to the radiator intake(s). A computer, data logger, or strip
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" chart data recorder shall.record the following paraﬁeters during
the test run:. :

-Desired speed
-Actual speed
-Average liquid fuel temperature (T1iq)

~-Vapor space temperatur; (Tvap)

-Vapor space pressure

The data recording system shall pgovide a time resalution of 1 second,
‘snd an accuracy of = 1 MPH, = 2.0°F, and % 1.0 dinches H,0. The ’
temperature and pressure signals may be recorded gt intérvals of up to
30 seconds, '

(2} The temperature profile determination shall be conducted durﬁng
" ambient conditions which include:

 -ambient temperature above 95°F and increasing or stable (= ZOF)'
~sunny or mostly sunny with @ maximum ¢loud cover of 25 percent

" _wind conditions calm to light with maximum sustained wind speeds
of 15 mph: temporary gusts of wind between 15 and 25 mph may .
occur up to B percent of the total driving time : 3

-road surface temperature (T . ) at least 20%F above ambient
temperature (T, ] or at 184¥Et 135°F, whichever is less for 18%6.
and subsequent deel motor vehictes

The track surface temperature shall be measured with an .embedded

sensor, a portable temperature pgobe, or an infrared pyromeier which

can provide an accuracy of + 2.0 £, Temperatures must be measured on a
surface representative of the surface where the vehicle is driven. The:
test shall be conducted on a track or other restricted access facility
so that the speed versus time schedule can be maintained without undue
safety risks.

Prior to the start of the profile generation, the fuel tank may beO
artificially heated to the ambient temperature to a maximum of 1057F.
The vehicle may be scaked in & temperature-controlied enclosure. Fans
blowing ambient air may be used to help control fuel temperatures.
Engine idling may not be used to conirol fuel temperatures. If the
fuel tank is arfificially heated, the Tiquid fuel temperature and the
vapor temperature must be stabglized-for at least one hgur at the
ambient temperature within + 2°F to a maximum of of 106 F before the
profile generation begins.
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temperature profile determination unless a pressurized system is used -
and the manufacturer demonstrates in a separate test that vaper would
not be vented to the atmosphere if the fuel cap was removed at the end
of the running loss fuel tank temperature profile determination,

(3) The vehicle fuel tank shall be drained and filled to 40 percent of
the nominal tank capacity with fuef meeting the reqguirements of
§86.113. The vehicle shall be moved to the location where the
driving cycle is to be conducted. It may be driven a maximum
distance of 5.0 miles; Tonger distances shall require that the
vehicle be ‘transported by.other means.- Tha vehicle shal] be parked
for a minimum of 12 hours in an OPen area on a surface that is
representative of the test road. The orientation of the front of
the vehicie during parking (N, SW, etc.) shall be documented. Once
the 12 hour minimom parking time has been achieved and the ambient
temperature and weather conditions and track surface temperature
are within the allowable ranges the vehicie engine shall be
started. The vehicle air conditioning system (if so equipped)
shall be set to the “NORMAL" air cenditioning mode and adjusted to
the minimum discharge air temperature and high fan speed. Yehicles
equipped with automatjc terperature controlled air conditioning
systems shall be operated in "AUTOMATIC" temperature and Tan modes
with the system set at 72°F. The vehicle may be operated at

86.128-79. For 1595 and subsequent mode] motor-vehicles, the
vehicles shall be operated over one UDDS cycle, then two NYCCs, and
another UDDS cycle instead of over three UDDS cycles. The end of
each UDDS cycle and the end of the two NYCCs, if applicable shatl]
be followed by an idle period of 120 seconds during which the

range and clutch (if so equipped) actuation mode as specified in
§86.128-79 except for the following:

Revise section (c) to include: Idle modes may be run with
automatic transmission in “Neutral” and shal] be placed in “Drive®
with the wheels braked at least 5 seconds before the end of the
idle mode. Manual transmission may be .in "Neutral® with the clutch
engaged and shall be Placed -in gear with the clutch disengaged at
least 6 seconds befora the end of the idie mode,

The data recording system shal] provide a record of the required
parameters over the entire sequence from the initiation of the
Tirst UDDS cycle to the end of the third 120 second idle period,
Following the completion of the test, the data.recording system and
driver's aid shall be turned off.
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{4} In addition tc the vehicle dats recording, the fo1low1ng parameters
shall be documented for the running loss test fuel tank temperature
determination: ' '

-Date and time of vehicle fueling
-Odometer reading at vehicle fueling

" _pate and time vehicle was parked and parking location and
' orientation

-Odometer reading at parking
_ -Time and temperature of fuel tank heating, if app1§cab1é
-Date and time engine was started
~Time of initiation of first UDDS cyctle
~Time of completion of third 120 second idla_period

.—Ambient temperature and track surface temperature at initiation
of first UDDS cycle (T, .4 and Teur1) :

'—Ambient.temperature and track.surface temperature at completion

of third 120 second idle period (T ., and TsurZ)_ . :

(B) The three UDBDS cycle driving traces and the two UDDS and two NYCC
L driving traces shail be verified to meet the speed tolerance
requirements of 40 CFR 86.115-78 (b). -

The following temperature conditions shall be verified:

|v

0 .
(Tambi) 95vQ F

0

(Tamp2) 2 (Tamp1 = 2:0°F)

For 1993 to 1995 model hybrid vehicles and 1895 model motor
vehicles:

20.0°F

8%

(Tsurl - Tambl)

I~

X o
(TsurZ - Tambz) .20‘0 F

For 1996 and subséquent model motor vehicles: °

o]
(Tsur(n) - Tamb(n)) > 30.0°F
where n is the incremental measurements in fime.

: 0
or T, > 1357F
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Failure to comply with any of these requirements shall result in a
void test, and require that the entire test procedure be repeated
beginning with the fuel drain specified in (d)(3) of this
subparagraph. If aill of thase requirements are met, the following
calculations shall be performed:
Teorr = T(1') - Ts
where: T,.. is the iiquid fuel tempergture or vapor fuel
téﬁgerature during the drive ( F) where i is the
incremental measurements in time

T s the corresponding liguid fuel temperature or vapor
flel temperature ogserved at the start of the specified
driving schedule { F)

The individual tank Tiguid (T,. ) and vapor space (T . )
temperatures recorded during ﬂﬂg test run shall be agﬂﬁsted by
arithmetically adding the corresponding te@perature correcticon

(T ) adjustment calculated above to 105°F. If 7_ is higher than
thSOEBrresponding ambient temperature by ZOF, the tgmperature
correction shall be determined by the above equation plus the
difference in TO and the corresponding ambient temperature.

(6) Other methodologies for developing corrected Tiquid and vapor space
temperature profiles are acceptable if approved in advance by the
Executive Officer. The Executive Officer shalg approve an
alternate method if the manufacturer demonstrates equivalence to
data collected at 105°F.

86.130-78 Test Sequence; general requirements. June 28, 1977.

DELETE

REPLACE WITH: : :

For all hybrid electric vehicles and all 1995 and subsequent model-year
vehicles certifying to running loss and useful 1ife evaporative
emission standards, the test sequence shown in Figure 2 (Figure 3 for .
hybrid electric vehicles) describes the steps encountered as the
vehicle undergoes the three-day diurnal sequence to determine
conformity with the standards set forth.

(a) For 19%6 and subsequent model motor vehicles, the test sequence
shown in Figure 4 (Figure 5 for hybrid electric vehicles) describes ‘the
steps encountered as the vehicie undergoes the three-day diurnal
sequence and the supplemental two-day diurnal sequence to determine
conformity with the standards set forth. Methano! measurements may be
omitted when methanol-fueled vehicles will not be tested in the
evaporative enclosure. Ambient temperature tevels encountered by the
test vehicle througgout the entire durgtion of this test sequence shall
not be tess than 68%F nor more than 86°F, unless otherwise specified.
The temperatures monitored during testing shall be representative of
those experienced by the test vehicle. The test vehicle shall be
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approximately level during all phases of the test sequence to prevent
abnormal fuel distribution. The temperature tolerance of a ‘soak period
may be waived for up to 10 minutes to allow purging of the enclosure or
‘transporting the vehicle into the enclosure. o :

If tests are invalidated after collection of emission data from
previous test segments, the test may be repeated to collect only those
data peints needed to complete emission measurements. Compliance with
emission standards may be determined by combining emission measurements
from different test runs. If any emission measurements are repeated,
the new measurements supersede previous values. . :

The three-day diurnal test sequénce shown in Figure 2 (and Figure 3 for
Chybrid electric vehicles) is briefly described as follows:

1. The fuel tank shall be drained and filled to the prescribéd tank
fuel volume, as specified in 40 CFR 86.082-2, in preparation for
- the vehicle precenditioning. ' :

2. . The vehicle preconditioning drive shall be performed in accordance
. with 40 CFR 86.132-90, except that following the vehicle fueling

step at §86.132-80(a)(1) a minimum soak period of 6 hours shall
be provided to allow the yehicle to stabilize to ambient
temperature prior to the preconditioning drive, Yehicles
performing consecutive tests at a test point with the same fuel
specification and while remaining under laboratory ambient
temperature conditions for at least -6 hours, may eliminate the-
initial fuel drain and i1l and vehicle soak. In such cases, gach
subsequent test shall begin.with the preconditioning drive. For..
hybrid electric vehicles only, the manufacturer may elect to '
perform the Al1-Electric Range Test pursuant to §9.f. of thne
"California Exhaust Emission Standards and Tesi Procedures for
1988 and Subsequent Model Passenger Cars, Light-Duty Trucks, and
Medium-Duty Vehicles" as incorporated by reference in §1960.1(k)
of Title 13, California Code of Regulations prior to vehicle
preconditioning.

3. . Following the vehicle preconditioning drive, the fuel tank shall
be drained and then filled to 40 percent capacity.

4, The vehicle shall be allowed to soak for 12 to 36 hours prior to
the exhaust emissions test. | :

5. During the 12 to 36 hour soak specified in subparagraph 4. above,
the vehicle's canister shall be purged with a volume of air
equivalent to 300 canister charcoal bed volumes at a flow rate of
48 SCFH (22.7 slpm). For hybrid electric vehicles, the battery
pack shall be discharged to the state of charge that satisfies one
of the fellowing two conditions: (1) the state of charge is at
the Jowest level allowed by the control unit of the auxiliary
power unit, or (2) the state of charge is set such that auxiliary
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power unit operation wil] be at its maximum power leve] at the
beginning and through the emission test. o

6.  The canister shali then be-loaded using a butane-nitrogen mixture.

7. Perform exhaust emission tests in accordance with procedures as
provided in section 1960.1(k), Title 13, California Code of
Regulations, and these procedures.

9. A running loss tegt shall be performed after the fuel tank is
stabilized at 105°F, The fuel tank temperature shall be
controlled using a specified tank temperature profile for that
vehicle during the test. The temperature profile shall be
achieved either using temperature controllers or by an ajr

10. The hot soak enclosure test shall thgn be performed at an
enclosure ambient temperature of 105°F. -

11. Upon completion of the hot soak enclosure test, the vehicle shall

at least theOTast 6 hours of this period, the vehicle shall be
soaked at 65°F,

12. A three-day diurnal test shall be performed in a variable
temperature enclosure,

The supplemental two-day diurnal Sequence in Figure 4 {and Figure 5 for
hybrid electric vehicles) shall be conducted according to the steps
described in (1) through (4), (6), (7)., followed by (10) through (12)
of this paragraph except that the ambient temperature of the hoB soak
test is conducted at an ambient temperature between 68°F and 86°F at
all times and that the diurnal test will consist of a two-day test.

(b} The vehicle shall be approximately level during all phases of the
test sequence to prevent abnormal fuei distribution.

86.130-96 Test sequence; general requirements. March 24, 1993.
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86.131-90 Vehicle preparation. Aprii 11, 1989.

(a) DELETE

REPLACE WITH: :

(a) Prepare the fuel tank(s) for recording .the temperature{s) of the
prescribed test fuel liquid and, if applicable, fuel vapor according to
the requirements of paragraph §86.129-80(d)(1). Measurement of the
fuel vapor temperature is cpiienai. If vapor temperature is not =
measured, the measurement of the fuel tank pressure is not required.

(b) DELETE

REPLACE WITH: L

(b) If applicable, the vehicle shall be equipped with a pressure
transducer to monitor the fuel tank headspace pressure during the test.
The transducer shall have an accuracy and precision of + 1.0 inches
water, S ' :

(t) Provide additienal fittings and édapters,'as-required, to
accommodate a fuel drain at the lowest point pessibie in the fuel
tank(s) as installed on the vehicle. '

(d)} Provide valving or other means to allow purging and loading of the
evaporative emission canister(s). Special care shall be taken during
this step not to alter normal functions of the fuel vapor system
components. : ;

(e) For vehicies fo be tested for running loss emissiens, prepare the .
exhaust system by sealing and/or plugging all detectable sources of
exhaust gas leaks. The exhaust system shall be tested or inspected to
ensure that detectable exhaust hydrocarbons are not emitied into the
running loss enclosure during the running Toss test.

86.131-96 Vehicle preparation. March 24, 1993,
£6.132-90 Vehicle preconditiening. April 11, 1983.

For all vehicles certified to the running loss and useful life .
standards which are subjected to exhaust emissions testing only, the
canister loading procedure as set forth in paragraph (b)(4) shall be
used. '

* x x® x A

(a)(2){i) For hybrid electric vehicles, the battery pack shail be
discharged to or just below the state-of-charge at which operation of
the auxiliary power unit will be initiated by the vehicle's control
strategy. One UDDS shall be used for preconditioning. If the
auxiiliary power unit is capable eof being manually activated (which
would cause the vehicle to be classified as a Type C HEY), the
auxiliary power unit shall be activated at the beginning and threughout
the emission test. '

-81-



(a)(4) The Executive Gfficer may alsc choose to conduct or require the
performance of optional or additional preconditioning o ensure that
the evaporative emission contro] system is subjected to conditions
typical of normal driving. The optional preconditioning shall consist
of no less-than 20 and no more than 50 miles of on-road mileage
accumuTation under typical driving conditions.

(a)(4)(i) Gasoline-fueled and methanol-fueled vehicles.

x

x *® ® *

(b) DELETE
REPLACE WITH:
(b)

(1)

(2)

(3)

(4)

Within five minutes of completion of preconditioning, the vehicle
shall be driven off the dynamometer to a work area,

The fuel tank(s) of the prepared vehicle shal] be drained and
refilled with the applicable test fuel, as specifiad in §86.113-
94 of these procedures, to the prescribed tank fue] volume,
defined in §86.082-2. The vehicle shail be refueled within 1
hour of completion of the preconditioning drive,

emissions test. During the soak period, the canister shall be
connected to a pump or compressor and loaded with butane as
described in (4) below for the three-day diurnal sequence and in
(5) below for the supplemental two-day diurnal sequence. For 311

For vehicles designed to use fuel consisting of at least gp
percent methanoi by volume, canister preconditioning shall be
performed with a fue] vapor compesition representative of the
composition of the vapor space in the vehicle's fue] tank under
in-use conditions. Manufacturers shaij develop a procedure to
precondition the canister, if the vehicle is §0 equipped for the
different fuel. The procedure shall represent a canister loading
equivalént to that specified in (4) below and shall be approved in
advance by the Executive Officer. .

For the three-day diurnal sequence, the evaporative emissions
storage canister(s) shall be preloaded with an amount of butane
equivalent to 1.5 times the nominal working capacity. For
vehicles with multiple canisters in a series configuration, the
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set of canisters must be preconditioned as a unit. For vehicles
with muitiple canisters. in a parallel configuration, each canister
shall be preconditioned separately. In addition, for 1398 and
later modei year vehicles equipped.with refieling canisters, these
canisters shall bes preconditioned for the three-day diurnal test
sequence according to the procedure in paragraph (5)(1) below. If
a vehicle is designed to actively controi gvaporative or refueling
emissions without a canister, the manufacturer shall devise an
appropriate preconditioning procedure subject to the approval of
the Executive Officer. If canisters on both certification and
_production vehicles are equipped with purge and ‘toad service

- ports, the service pert shall be used for the canister

preconditiening. The nominal working capacity of a carbon

canister shall be established by determining the mass of butane

. required to Toad a ctabilized canister to a two gram breakthrough.
The 2 gram breakthrough is defined as the peint at which the

" cumulative gquantity of hydrocarbons emitted is equal to 2 grams.

" The determination of nominal capacity shall be based on the
‘average capacity of no less than five canisters which are in &

stabilized condition. For stabilization, each canister must be

~ cycled no less than 10 times and no more than 100 times to & two

gram breakthrough with a 50/50 mixture by volume of butane and

“nitrogen, at a rate of 15 = 2 grams butane per hour. Each

 canister loading step must be preceded by canister purging with

300 canister bed volumg exchanges at 48 SCFH. The follewing

procedure shall be used to preload the canister: ,

(i) Prepare the evaporative emission canister(s) for the canister
purging and loading operaticn. The canister shall not .be
removed from the vehicle, unless access to the canister in
its normal ltocation is so restricted that purging and lcading
can only reasonably be accomplished by removing the canister
from the vehicle. Special care shall’be taken during this
step so that the normal functions of the fuel system
components or the normal pressure relationships in the system
are not disturbed. The canister purge shall be performed
with ambient air of controlied humidity to 50 +.25 grains per
pound of dry air. ~This may be accomplished by purging the
canister in a room which is conditioned to this level of
absolute humidity. The flow rate of the purge air shall be
maintained at a nominal flow rate of 48 SCFH {22.7 $1pm), and
the duration shall be determined to provide a total purge
volume flow through the canister equivalent to 300 canister
charcoal bed volume exchanges. '

(1i) The evaporative emission canister(s) shall then be loaded
with an amount of commercial grade butane vapors equivaient
t5 1.5 times the nominal working capacity. Canister loading
shall not be less than 1.5 times the nominal canister
capacity. The canister shall be loaded with a mixture
composed of -50 percent butane and 50 percent nitrogen by
volume. The butane shall be lcaded into the canister at a-
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(5)

~rate of '15 + 2 grams of butane per hour. If the canister
Toading at this rate takes longer than 12 hours, a
manufacturer may determine a new rate, based on completing
the canister loading in no less than 12-hours. Either a
Critical Flow Orifice (CFO) butane injection device, a
gravimetric method, or electronic mass flow controtlers shall

-be used to fulfill the requirements of this step. The fime
of completion of the canister(s) loading activity shall be
recorded. Manufacturers shall disclose to the Executive
O0fficer their canister loading procedure. The protocol may
not allow for the replacement of components. In addition,
the Executive Officer may require thdt the manufacturer

(11i)Reconnect the evaporative/refueling emission canister(s), if
applicable. '

For the supplemental two-day diurnal sequence, the evaporative
emission storage canister(s) shall be Toaded %o the point of
breakthrough using either (i) or (i1) below. For vehicles with

. muTtiple canisters in a series configuration, the set of canisters .

must be preconditioned as a unit. For vehicles with multiple
canisters in a paralle] configuration, each canister shall be
preconditioned-separately. In addition, for model year 1998 and
later vehicles equipped with refueling canisters, these canisters

(i} The fellowing procedure provides for loading of the canister
to breakthrough with a mixture composed of §p percent butane
and-50 percent nitrogen by volume. If the canisters on both

. certification and production vehicles are equipped with purge
and Joad service ports, -the service port shall be used for
the canister preconditioning.

(A) Prepare the evaporative/refueling emission canister(s)
for the canister loading operation. The canister shall
not be removed from the vehicle, unless access to the
canister in its normal location is so restricted that
purging and loading can only reasonably be accomplished
by removing the canister from the vehicle. Special care
shall be taken during this step to avoid damage to the
components and the integrity of the fuel system. The
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(B)

(C)

(i1} The

evaporative emission enclosure shall be purged for

several minutes. The FID hydrocarben analyzer shall be
zerced and spanned fmmediately prior to the canister )
loading procedure. If not zlready. on, the evaporative
enclosure mixing fan shall be turned on at this time.
Place the vehicle in the sealed enclosure and megasure
emissions with the FID. '

load the canister with a mixture composed of 50750
mixture by volume of butane and nitrogen at a rate of 40
+ 2 grams butane per hour. As soon as the canister
reaches breakthrough, the vapor source shail be shut off.

Reconnect the evaporative/refueling emission cah{ster, if
applicable. '

following procedure prevides for loading the canister

with repeated diurnal heat builds. to breakthrough.

(A)

The évaporative emission enclosure shall be purged for.

several minutes. The FID hydrocarbon analyzer shall be:

"~ zeroed and spanned immediately prior to the diurnal heat

(B)

(¢)

builds. If not already on, the evaporative enclosure
mixing fan shall be turned on at this time. -The average
temperature of the dispensed fuel shall be 60 =12°F.
Within one hour of being refueled, the vehicle shall be
placed, with the engine shul off, in the evaporative
emission enclosure. The fuel tank temperature sensor @ .~

“shall be connected ic the temperature recording system.

A heat source, specifisd in §86.107-90(a)(4), shall be
property positioned with respect to the fuel tank(s) and
connected to the temperature controller.

The fuel may be artificially heateg or cooled to the
starting diurnal temperature of 65°F. Turn off purge
biower {if not already off); close and seal enclosure
doors; and initiate measurement of the hydrocarbon level
1n0the enclosure. When the fuel temperdture reaches
65°F, start the diurnal heat build. The diurnal heat
build should conform to the following function to within
+ 47F: '

F = To + 6.4t

F is the fuel temperature, °F o
Td is the initial temperature, °F
t%is the time since beginning of test, minutes

As soon as breakthrough cccurs or when the fuel .
temperature reaches 105%F, whichever occurs first, the
heat source shall be turned off, the enclesure doors
shall be unsealed and opened. = If breakthrough has not
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(D) After breakthrough occurs, the fuel tank(s) of the
prepared vehicle shall be drained and filled with test

the "tank fuel volume" defined in §86.082-2. The fuel
shall be stabilized to a temperature within + 3°F of the
lab ambient before beginning the driving cycle for the
exhaust emission test. -

86.132-96 Vehicle breconditioning. April 6, 1994,

When certifying to the refueling standards set forth in Sectiong
86.098-8, 86.099-8, 86.001-9, and 86.004-3, the manufacturer shal]
follow the vehicle preconditioning sequence specified in the following
sections, ar section 86.132-90 as modified above.

* * E3 *® ‘x

(¢) ... appendix I of this part. The UODS performed prior to a non-
regeneration emission test shall not contain a regeneration (diesel
passenger cars, tight-duty trucks, and medium-duty vehicles equipped
with periodicaltly regenerating trap oxidizer systems only). The test.
vehicle may not be used to set dynamometer horsepower.

(1) For hybrid alectrie vehicles, the battery pack shall be discharged
to or just below the state-of-charge at which operation of the
auxitiary power unit will be initiated by the vehicle's control
strategy. One UDDS shall be used for preconditioning. If the
auxiliary power unit is capable of being manually activated (which
would cause the vehicle to be classified as a Type C HEV), the .
auxiliary power unit shall be activated at the beginning and throughout
the emission test,

* * * & *

85.133-96 Diurngl emission test. March 24, 1993,
86,134-36 Runming loss test. March 24, 1993,
86.135-90 Dynamometer procedure. April 11, 1989,

86.135-94 Dynamometer procedure. June 5, 1991,
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86.136-90 Engine starting and restarting. March 24, 1993.

86.

36 .

86

g6

86

86.
86.

86.

142-90 Records required. April 11, 19883,

* *® "% * *

(c) DELETE _ R

REPLACE WITH: ' ' o o

(c) If the vehicle does not start after the manufacturer's recommended
cranking time (or 10 continuous seconds in the absence of a

manufacturer's recommendation), cranking shall cease for the period

recommended by the manufacturer (or 10 seconds in the absence of a
manufacturer's recommendation). This may be repeated for up to three
start attempts. If the vehicle does not start after three attempts,
the reason for failure fo start shall be determined. The-gas flow
measuring device on the CVS {usually & revolution counter) or CFY shall
be turned off and the sampler selector valves, including the alcohel
sampler, placed in the "standby" position during this diagnostic
pericd. In addition, either the CVS should be turned off, or.the
exhaust tube disconnected from the taiipipe during the diagnostic

period. If failure to start is an operaticnal error, the vehicle shall
. he rescheduled for testing from a cold start. : : '

%) % ® x %

137-90 Dynamometer test run, gaseous and particulate emissions.

April il, 1989.-

137-94 Dynamometer test run, gaseous and particulate emissions.

June 5, 1991.

.137-96 Dynamometer test run, gaseous and particulate emissions.

March 24, 1993,

138-96 Hot soak test. March 24, 1983.
.133-90 Diesal particulate filter handling and weighing. April 11, 1988.

140-94 Exhaust sample analysis. Jure 5, 1991.

T

143-90 Calculations; evaporative emissions. April 11, 1989.

(a) The calculation of the net hydrocarbon plus methancl mass change in
the enclosure is used to determine the diurnal, hot scak, and running
Toss mass emissions. If the emissions also include ethanol and other
alcohol components, the manufacturer shall determine an appropriate
calcuiation{s) which reflect characteristics of the alcohol component
similar to the eguations below, subject to the Executive Officer
approval. The mass changes are caleulated from initial and final
hydrocarbon and methanol concentrations in ppm carbon, initial and
final enclosure ambient temperatures, initial and final baromeiric
pressures, and net enclosure volume using the following equaticns:
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(a)(1) DELETE
REPLACE WITH:

(a)(1) Methanol calculations shall be conducted according to §86.143-
36 (b)(1)(i). - '

(a)(2) DELETE

REPLACE WITH:

(a)(2) For hydrocarbons:

(1) Hot soak HC mass. For fixed volume enclosures, the hot soak
enclosure mass is determined as:

-4 . :
Michs= [2-97x(V - 50)x107%x{P.(Cp. , - "Cenacne2)Tr = Pi(Choey - "Cehaone1)/TiH
where: MHCHS is the hot soak HC mass emissions (grams)

Y. is the enclosure nominal volume if the running 1088
eHc]osure is used or the enclosure §o1ume at 105°F if
the diurnal enclosure is used. (ft)

Pi is the initial barometric pressure (inches Hg)
Pf is the final barometric bressure (inches Hg)

C is the final enclosure hydrocarbon conCentrqtion
iHE?gding FID response to methanol in the sample (ppm C)

c is the initial enclosure hydrocarbon concentfation
iHE?ading FID response to methanol in the sample (ppm C)

C is the final methano? concentration czlculated
aEB3RHSAG to g86.143-90 (2)(2)(ii1) (ppm C equivalent)

C is the initial methanol concentration calculated
abH3R%hg to s86.143-00 (a)(2)(i11) (ppm C equivalent)

r is the FID response factor to methano
' T; is the initial enclosure temperature (OR)
Te is the final enclosure temperature (DR)

For variable volume enclosures, calculate the hot soak enclosure mass

(M s) according to the equation used above except that Pf and Tf
shgqq be equal to Pi and Ti’ :

(11) Running loss HC mass. The running loss HC mass per distance traveled
is defined as: ’ '

"Wertt = (Mucrray * Mygrygay + "Her1(3))/ Cryqay * Prygzy + Dry(ay)
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- where: M is the total running loss HC mass per distance
. tﬁQUAEed (grams HC per mile) - C

M is the running loss HC mass for-phase n of the
HCr iRy (grams HC) ,

D ) js the actual distance traveled over the driving
58 for phase n of the test (miles) :

For the point-source method:

~ Hydrocarbon emissions:
Mucr1(n) = (Checs(n) ~ Erca(n)

where: — Cy. ) is the sample bag HC concentration for phése n
o% EAQ test (ppm C) o

) x 16.88 x V .  x 10

L c ) is the background bag concentration for-phasé n
o? Eﬁ@ test (ppm C) _ ' :
- 16.88 s the density,cfrpure_vapor at 68°F (gréms/ft3)

V_. is the total dilute CVS voTune (std. %)

and: 'V . is calculated -per §86.144-90

mix
Methanol emissions:

M

cusoiri(ny = (Cusons(n) - Cehaoma(n)) X 37-74 % Vinix

where: C .is the samhle bag methanol concentration for
pEQQQHﬁ(B% the test (ppm C equivalent)

c is the background bag concentration for phase
nﬁg§0%ﬁénaest (ppm C equivalent)

37.71 is the density of pure vapor at 68°F (grams/ft3)
V. is the total dilute CVS volume (std. £t

and: - Voo is calculated per §86.144-90

For the enclosure method:
M Cri shall be determined by the same method as the hot
SgaE EQgrocarbon mass emissions determination specified in
subparagraph (a)(2)(1) above.
- {iii) Diurnal mass. For fixed volume enclosures, the HC mass for each
of the three diurnals is.defined for an enclosure as:
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- . B 4 ' - :
Mica = [2.97x(V - 50)x10 *PeCcen = "Cgoner) /e - " (Chcet ~MCousaner)/T; 114

" "HeLout < Myc, in
where: MHCd is the diurnal HC mass emissions (grams)

¥ is the enclosure volume at 65°F (fts)
Pi is the initial barometric pressure {(inches Hg)
Pf is the finatl barometric pressure (inches Hg)

c is the final enciosure hydrocarbon concentration
1HE?gding FID response to methano] in the sample (ppm C)

€ is the initial encliosure hydrocarbon concentration
ng$ading FID response to methanol in the sample (ppm C)

C is the final methanol concentraticn calculated
akB3PH%Ag to gs6. 14300 (a)(2)(iii) . -

c is the initia] methanol concentréiion
c§Te882ed according fo §86.143-90 (a)(2)(i11)

ris the FID response factor to methanot

Ti is the initial enclosure temperature (OR)

Tf is the final enclosure temperature (OR)

M o ts the mass of hydrocarbon exiting the enclosure
fﬁgm bhe beginning of the cycle to the end of the cycle
(grams) '
is the mass of hydrocarbon exiting the enclosure

fﬁgmiﬁhe beginning of the cycle to the end of the cyele

For variable volume enclosures, calculate the. HC mass for each of the
thres diurnals (MHEQ) according to the equation used above except that
5 rg?d Te shall eqtf] Pi and T, and MHC,out and_MHC,in shall equal

(2)(3) The total mass emissions shall pe adjusted as follows:
)

(1)_ Mhs = MHChs + (14.2284/32.042) X 107°M

(2) M

(3) "M

CH30H
-6
MHCd + (14.3594/32.042) x 10 "M

1

di CH30H

-6
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86

86.

86

86.
g6.
.36:
| 86.
86.

(b) DELETE

REPLACE WITH: ) ‘ _ :

(b) The final evaporative emission test results reported shall be
computed by summing. the.ad justed evaporative emission result determined
for the hot soak test (M,.) and the highest 24-hour resuit determined
for the diurnal breathin851oss test (M,.). The final reported result

for the running loss test shall be thed;djusted emission result_(Mr1),

expressed en a grams per mile basis.

.143-96 Calculations; evaporative emissions; March 24, 1993.
124-94 Calculations; exhaust emissions. June 5, .1991. —
.145-82 Calculations; barticu1ate emissions. November 2, 1882.
146a9$ Fuel dispensing spitback procedure. March 24, 1993,
150-98 .Overview; refué1ﬁng test. April 6, 1334.

151-98 General reguirements; refueling test. April Q,.19§4._.
152-98 Veh{cTé pféparation; refue}ing test. Aprél 6, 1984,

153-98 Vehicle and canisier precondition{ng; refﬁe]ing test. -April 6,

1994,
(a) DELETE-

_REPLACE WITH

(a) Vehicle and canister preconditioning. Vehicles and vapor storage
canisters shall be preconditioned 1in accordance with the '

" preconditioning procedures for the supplemental two-diurnal evaporative

emissions test specified in §86.132-96 (a) through (j), or §86.132-

90 {b). For vehicles equipped with non-integrated .refueling emission
control systems, the canister must be loaded using the method involving
butane loading to breakthrough {see §86.132-96(j)(1) or 86.132-
90(b)(5) of these test procedures. If the refueling test procedure is
started within 24 hours of the completion of an evaporative emission
test on the same vehicle at the same ambient conditions, the fuel tank

" drain and fi11 and minimum soak period requirement described in

paragraphs (b) and (c} of §86.132-96, znd subparagraphs (b){2) and
(b)(3) of §86.132-80 may be omitted from the refueling test
procedure. .

® * * *® *

(b)(1) DELETE

REPLACE WITH - : -
(b)(1)Without the exhaust emission test. The Executive Officer may
conduct the canister preconditioning by purging the canister(s) with at
least 1200 canister bed volumes of ambient air (with humidity
controlled to 50425 grains of water vapor per pound of dry air)
maintained at a nominal flow rate of 0.8 cfm directly following the
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preconditioning drive described in §86.132-961c) through (e), or
§86.130—78(a)(2) of this subpart. Ip this case, the canister Toading
procedures and the vehicle driving procedures described in §86.132-
96(f) through (i), or §86.132-90(b); and in paragraphs (c) through

(d} of this section shall be omitted, and the 19 minute and 60 minute
time requirements of paragraph (e} of this section shaill apply to time
after completion of the bench purge. In the case of multiple refueling
.canisters, each canister shatl pe purged separately.

* *® * * =

(¢)(1) DELETE

REPLACE WITH .

(¢)(1) Vehicles to be tested for exhaust emissions only shall be
processed according to $886.135-94 through 86.137-96, or §§86.135-

90 through 86.137-30 as modified in these test procedures. Vehicles to
be tested for refueling emissions shall be processed in accordance with
the procedures in §$86.135-94 through 86.137-96, or ¢§86.135-90
‘through 86.137-9g as modified by these test procedures, followed by the
procedures outlined in paragraph (c¢)(2) of this section., i

® * * * x

86.154-98'Measurement procedure} refueling test, April 6, 1994,

ADD: .
For purposes of this section, ai7 references to methanol shall also be
applicable to alcohol,

* * * * %

(e)(5)(i) DELETE

REPLACE WITH :

(e)(s)(i) Within 10 minutes of closing and sealing the doors, analyze
enclosure atmosphere for hydrocarbons and record. This is the initial
(time=0 minutes) hydrocarbon concentration, CHCi’ required in
§86.143-96, or CHCel’ required in §86.143-90. )

* * * *x *

(e)(8)(i) DELETE
REPLACE WITH -

1 .
+b seconds following the final shut-off of fue] flow.
This is the final hydrocarbon concentration, CH » regquired in
§86.143-96, or Chcens required in §86.143-90, ?ge elapsed time, in
minutes, between Qﬁg initial and final FIp (or HFID)-readings shall pe
recorded, :

* ® * * x

86.155-98 ﬁecords required; refueling test. April 6, 1994,
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85 156-98 Calculations;

(a) .DELETE

REPLACE WITH o o o

(a) The calculation of the net hydrocarbon mass change and methanol
mass change (if applicable) in the enclosure is used to determine
refueling mass emissions. The mass is calculated from initial and-
final hydrocarbon and methanol {if applicable) concantrations in ppm
carbon. initial and final enclosure ambient temperatures,. initial and
final barometric pressures, and net enclosure volume using the
equations of §86.143-85, or §86.143-90. For vehicles with multiple
tanks, the results for each tank shall be calculated and then summed to

* determine overall refueling emissions.

* * X * *

Title 40, Part 86, Appendii i (Urbah Dynamometer Schedules).
March 24, 1993. : . : ' : o
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FIGURE 2. TEST PROCEDURES FOR 1995 MODEL MOTOR VEHICLES



hd

{FUEL DRAIN & FILL

ELECTRIC RANGE TEST . _ 3:,

(OPTIONAL - MAY BE OR COLD SOAKl

h'd

PEEFOHMED SEPARATELY) ‘ ]

VEHICLE PRECONDITIONING
]
<r

FUEL DRAIN & FILL

i
V

COLD SOAK l

CANISTER PURGE & LOAD

|
v

COLD START EXHAUST TESTJ B

1
v

HOT START EXHAUST TEST

S FUEL TANK TEMP.
S e STABILIZATION 105° F
-

RUNNING LOSS TEST -

3 UDDSs AT 105° F
S
HOT SOAK ENCLOSURE TEST

AT 105° F
l

v
. VEHICLE SOAK

1 LAST 6 HOURS AT 65°F

I
b

DIURNAL TEST - 72 HOURS MIN.
VARIABLE TEMP. SHED (65° F TO 105° F)

I
v

PURGE EVALUATION

i
v

F!GURE 3. TEST.PROCEDURES FOR 1988 TO 1995 MODEL
' HYBRID ELECTRIC VEHICLES :



COLD SOAK PARKING
CANISTER PURGE & LOAD

[
bl

COLD START EXHAUST TEST]

|
v

HOT START EXHAUST TEsﬂ
[

b
HOT SOAK ENCLOSURE TEST
AT 68°-86°F

l
v

VEHICLE SOAK

LAST 6§ HOURS AT 65° F

|
A

— — — |FUEL DRAIN & FILL

o

'lFUEL DRAIN & FILL

[
-

COLD SOAK

|
hd .

VEHICLE PRECONDITIONING

|
b=

!
had

COLD SOAK PARKING

CANISTER PURGE & LOAD

i
hal

‘COLD START EXHAUST TEST
. ;

. hd
LHOT START EXHAUST TEsﬂ
1

hal
FUEL TANK TEMPERATURE .

STABILIZATION TO 105° F

|
h 4

RUNNING LOSS TEST -
UDDS ,NYCC,NYCC,UDDS
AT 105° F TEMPERATURE

DIURNAL TEST - 48 HOURS

[

i) _
VARIABLE TEMPERATURE SHED HOT SOAK ENCLOSURE TES
(65° F TO 105° F) AT 105° F
i ]
v il

FIGURE 4. TEST PROCEDURES FOF§ 1996 AND SUBSEQUENT. MODEL"

VEHICLE SOAK

LAST 6 HOURS AT 65° F

| B
hod

DIURNAL TEST - 72 HOURS

VARIABLE TEMPERATURE SHED

(65°F TO 105° F)
{ .

|

MOTOR VEHICLES



b
: ‘FUEL DRAIN & Flil
|

: JW COLD SOAK

-
VEHICLE PRECONDITIONING
|

ELECTRIC RANGE TEST
(OPTIONAL - MAY BE
|~ PERFORMED SEPARATELY)

OR

. . . v
P S FUEL DRAIN & FILL| -
v >
COLD SOAK ~ COLD SOAK
'CANISTER PURGE & LOAD CANISTER PURGE & LOAD

~ [coLp sTART

EXHAUST Tesﬂ
: _

. TcoLp START

EXHAUST TEST| - -

HOT START EXHAUST TEST | o7 START ExHAUST TEST) ;
THOT SOAK ENCLOSURE TEST “FUEL TANK TEMP.
' F AT 68°- B6°F. "STABILIZATION 105°F4l
v '_ 5 ‘
VEHICLE SOAK RUNNING LOSS TEST -
LAST 6 HOURS AT 657 'UDDS,NYCC, NYCC,UDDS
¥ AT 105° F TEMPERATURE -

‘ DIURNAL TEST - 48 HOURS MIN. |
VARIABLE TEMP. SHED (85° F TO 105° F) b
v HOT SOAK ENCLOSURE TEST
AT 105°F

! PURGE EVALUATION !
I | b

i VEHICLE SOAK

|LAST 6 HOURS AT 65°FJ

|
xr

DIURNAL TEST - 72 HCURS MIN:
VARIABLE TEMP. SHED (65° F TO_103° F)
|

h

[ ' PURGE EVALUATION l
] A

FIGURE 5. TEST PRCCEDURES FOR 1996 AND SUBSEQUENT MODEL
HYBRID ELECTRIC VEHICLES






Appendix C

PROPOSED

Except as otherwise indicated, the text of the proposed amendments is
shown below in underline to indicate additions and strikeest fo show
deietions. ' .

Amend Title 13, Catlifornia Code of Regulations, section 1976, to read
as follows: . :

1976. -Standards and Test Procedures for Motor Vehicle Fuel Evaporative
Emissions. : - -

(a) Fuel evaporative emissions from 1870 through 1877 model
passenger cars and light-duty trucks are set forth in Title 40, Code of _
Federal Regulations, Part 86, Subparts A and- C, as it existed on June 20,
1873. These standards are enforced in California pursuant to section 43008
“of the Health and Safety-Code. ' ' '

(b)(1) Evaporative emissions for 1978 and subsequent model
gasoline-fueled, 1883 and subsequent model liguefied petrcleum gas-fueled,
- and 1993 and subsequent model aicohol-fueled motor. vehicles and hybrid
electric vehicles subject to exhaust emission standards under this article,
except petroleum-fueled diesel vehicles, compressed natural gas-fueled
vehicles, hybrid electric vehicles that have sealed fuel systems which can
be demonstrated to have ho evaporative emissions, and motorcycles, shall not
exceed: the Tollowing standards.

(A) For vehicles identified below, tested in gccordance with the
test procedure based on the Sealed Housing for Evaporative
Determination as set forth in Title 40, Code of Federal
Regulations, sections 86.130-78 through 86.143-80 as they
existed July 1, 1989, the evaporative emission standards are:



- Hydrocarbons (1)
. : . Diurnal + Hot Soak (grams/test)
Vehicle Type . Model Year 50K miles

Passenger cars 1878 and 1979 6.0
Light-duty trucks 6.0
Medium-duty vehicles 6.0
Heavy-duty vehicles 6.0

Passenger cars 1980 - 1994 (2)
Light-duty trucks ’
Medium-duty vehicles

Heavy-duty vehicles

[ASE AV I AV I AN ]
Lo e B cn I o

(1) Organic Material Hydrocarbon Equivaleat, for alcohoi-fueled
vehicles,

(2) Other than hybrid electric vehicles.
(B) For the vehicles identified below, tested in accordance with the test
procedure which includes the running Joss test, the hot soak test,
and the 72 hour diurnal test, the evaporative emission standards are:

Hydrocarbons (1)

Three-Day Diurnal «+ Running loss
Hot Soak (grams/test) (grams/mile)
Vehicle Type Model Year -Useful 'Life(2) Useful Life(2)
Passenger cars . 1995 and 2.0 G.05
Light-duty trucks subsequent (3) 2.0 0.05
Medium-duty vehicles '
(6,001-8,500 Ibs. GVWR)
with fuel tanks < 30 gallons 2.0 0.05
with fuel tanks > 30 gallons 2.5 0.05
(8,501-14,000 1bs."GYWR) (4) 3.0 0.05
Heavy-duty vehicles 2.0 $0.05
(over 14,000 1bs. GYWR)
Hybrid electric passenger 1993 and _ 2.0 0.05
cars subsequent (5)
Hybrid electric Tight-duty 2.0 0.05
trucks _
Hybrid electric medium-duty ’ 2.0 0.05
vehicles ’

(1) Orgénic Material Hydrocarbon Equivalent for a]cohoi-fue1ed .
vehicles. '

(2) For purposes of this paragraph, "useful Tife" shall have the same
- meaning as provided in section 2112, Title 13, California Code of

]

-2~



(4)

Regulations. Approva1 of vehicles which are not exhaust emissien
tested using a chassis dynamometer pursuant to section 1860.1,

“Title 13, Califernia Code of Regulations shall be based-cn an

engineering evaluation of the system and data submitted by the
applicant.

The running loss and useful life three-day diurnal plus hot soak
evaporative emission standards (hereinafter “running loss and
useful 1ife standards")} shall be phased-in beginning with the 1995
model year. Each manufacturer, except small volume manufaciurers,
shail certify the specified percent (a} of passenger cars and

(b) of Tight-duty trucks, medium-duty vehicles and heavy-duty
~vehicles to the running loss and useful 1ife standards according
‘to the following schedule:

Minimum Percentage of Vehicles

Model _ Certified to Running Loss and
Year o Useful Life Standards®
1995 . ' 10 percent

1996 . ' .+ . 30 percent

1997 _ ' 50 percent

* The minimum percentage of motor vehicles of each vehicle
type required to be certified to the running loss and useful
Tife standards shall be based on the manufacturer's projected
California model-year sales (a) of passenger cars-and (b) of
light-duty trucks, medium-duty vehicles and heavy-duiy.

. vehicles. Optionally, the percentage of motor vehicles can
also be based on the manufacturer's projected California
model-year sales (a) of passenger cars and light-duty trucks
and (b} of medium-duty vehicles and heavy-duty vehicles.

Beginning with the 1998 model year, all motor vehicles subject to
the running loss and useful 1ife standards, including those
produced by small volume manufacturers, shall be certified to the
specified standards. : -

A1l 1995 through 1997 model year motor vehicles which are not
subject- to running loss and useful 1ife standards pursuant te the
phase-in schedule shall comply with the 50,000-mile standards in
effect for 1980 through 19%4 model-year vehicles.

For the 1995 mcdel year only, the evaporative emission standards
for complete vehicles in this weight range shall be 2.0 grams/fest
and compliance with the evaporative emission standards-shall be
based on the SHED conducted in accordance with the procedures set
forth in Title 40, Code of Federal Regulations, sections 86.130-78
through 86.143-30 as they existed July 1, 1983. For the 1295 and
subsequent model years, the evaperative emission standards for
incomplete vehicles in this weight range shall be 2.0 grams/test

-3-



and compliance with the evaporative emission standards shall be
based on the test procedures specified in paragraph 4.g. of the
"California Evaporative Emission Standards and Test Procedures for
1978 and Subsequent Model Motor Vehicies.®

Procedure which includes the hot soak test and the 48 hour
diurnal test, the evaporative emission standards are:

Hydrocarbon (1)
Two-Day Diurnal + Hot Soak

(grams/test)
Vehicle Type Model Year Useful Life(2)
Passenger cars 1996 and . 2.5
Light-duty trucks Subsequent (3) 2.5
Medium—duty vehicles " :
(6,001 - 8500 1bs. GYWR)

with fuel tanks < 3p gallons 2.5

with fuel tanks_> 30 gallons 3.0
(8,501 - 14,000 1bs. GVWR) 3.5
Reavy-duty vehicles 4.5
(over 14,000 1ps. GVKR)
Hybrid electric passenger cars 1996 and 2.5
Hybrid electric light-duty trucks subsequent (3) 2.5
Hybrid electric medium-duty vehicles 2.5

(1) Organic Materiaj Hydrocarbon Equivalent for alcohol-fueled:
vehicles. : :

(2) For purposes of this paragraph, "useful 1ife" shall have the same
meaning as provided in section 2112, Title 13, California Code of
Regulations. Approval of vehicles which are not exhaust emission
tested using a chassis dynamometear Pursuant to section 1960.1,
Title 13, California Code of Regulations shall be based on an .
engineering evaluation of the system and dats submitted by the
applicant.

(3) The two-day diurnal plus hot soak evaporative emission standards
(hereinafter “supplementa1.standards") shall be phased-in
beginning with the 1986 model year, Those vehicles certified
under the running loss and useful 1ife standards for the 1996 and
subsequent mode] years must also be certified under the :
supplementa) standards. '



_ {(2) Evapcréfive7emissions for gaso]ine—fue1éd-motorcyc1e§ subject -
to exhaust emission standards under this articie shall not exceed: :

Hydrocarbons
Motorcycle Class _ Model Year . : (grams per test)
Class I and II (50~273¢cc) 1983 and 1984 6.0
g 1985 and subsequent _ 2.0
Class III (280cc and larger) 1984 and 1985 6.0
1986 and subsequent 2.0
Class II1I (280cc and larger) 1986-1388 o 6.0

(Optional Standard for Small-
Volume Motorcycle Manufacturers)

(¢) The procedure for determining compliance with the standards
in subsection (b) above is set forth in "California Evaperative Emission - .
Standards and Test Procedures for 1978 and Subsequent Model Motor Vehicles,"
- adopted by the state board on April 16, 1975, as last amended September
21y 19945 effective December 1By 1894 -

- (d) Motorcycle engine Tamilies certified to 0.2 grams per test or

- more below the applicable standards shall be exempted from the state board's
"Specifications for Fill Pipes and Openings of Motor Vehicle Fuel Tanks"

~pursuant to section 2235, Title 13, California Code of Regulations.

. (e) Small volume motorcycle manufacturers electing to certify .
1986, 1987, or 1988 model-year Class III motorcycles in accordance with the
optional 6.0 gram per test evaporative emission standard shall submit, with
the certification application, a 1ist of the motorcycie models for which it
intends to seek California certification and estimate sales data for such
models. 1In addition, each such manufacturer shall, on or before July 1 of
. each year in which it certifies motorcycles under the optional standard,
submit a report describing its efforts and progress toward meeting the more
stringent evaporative emission standards. The report shail also contain a
description of the manufacturer's current hydrocarbon evaporative emission
control development status, along with supporting test data, and shall
summarize future planned development work.

(f) For purposes of this section, a small volume motorcycle
manufacturer means a manufacturer which sells less than 5,000 new
motorcycles per year in California.

NOTE: Authority cited: Sections 39600, 39601, 39667, 43013, 43018,.43191,
43104, and 43107, Health and Safety Code. Reference: Sections 39003,

. 39500, 39667, 43000, 43013, 43018, 43100, 43101, 43102, 43104, and 43107,
Health and Safety Code.






Note:

- Appendix D
PROPOSED

State of California’
AIR RESOURCES BUARD .

CALIFORNIA EVAPORATIVE EMISSION STANDARDS AND TEST PROCEDURES

FOR 1978 AND SUBSEQUENT MODEL MOTOR VEHICLES

ADOPTED: April 16, 1976
AMENDED: May 14, 1975
AMENDED: March 31, 1976
AMENDED: - October 5, 1876
AMENDED: November 23, 1976
AMENDED: - June 8, 1977 ‘
AMENDED: -December 18, 1977
AMENDED: October 12, 1979 -
AMENDED: ~ April 23, 1980
AMENDED: June 26, 1980
AMENDED: June 8, 1981
AMENDED: March 9, 1883
" AMENDED: October 30, 1885
AMENDED: . January 22, 1980 o
AMENDED: May 15, 1990; effective July 15, 1990 -
AMENDED: November 20, 1991; effective January 16, 1992
AMENDED: September 22, 1993; effective December 8, 1993
AMENDED: September 21, 1934; effective December 15, 19%4
AMENDED:

The regulatory amendments proposed in this rulemaking are shown in
underline to indicate additions and sirikeout to indicate
deletions from the version of the test procedures adopted on
September 21, 1994. ..
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CALIFORNIA EVAPORATIVE EMISSION STANDARDS AND TEST PROCEDURES
FOR 1978 AND SUBSEQUENT MODEL MOTOR VEHICLES

The provisions of Title 40, Code of Federal Regulations (CFR), Part 86,
Subparts A and B, as they pertain to evaporative emission standards and test
nrocedures and as they were amended or adopted as of July. 1, 1889, are
hereby adopted as the California Evaporative Emission Standards and Test
Procedures for 1978 and Subsequent -Model Motor Yehicles, with the following

1.

exceptions and additions:

These Standards and test procedures.are applicable to all new 1978 arnd

. subsequent model gasoline-fueled and 1993 and subsequent model alcohol-

fueled passenger cars, Tight-duty trucks, med ium-duty vehicles, heavy-
duty vehicles, hybrid electric vehicles, and motorcycles.

.These standards and test procedures are applicébie to all new 1983 and

subsequent model liguefied petroleum gas (LPG)-fueled passenger cars, -
1ight-duty trucks, medium-duty vehicles, heavy-duty vehicles, hybrid
electric vehicles, and motorcycles. In those. instances that the E
testing conditions or parameters are not practical or feasible for such
vehicles, the manufacturer shall provide & test plan that provides '
equal or greater confidence in comparison to these test procedures.

The test plan must be approved in advance by the Executive Officer.

A manufacturer may implement, for 1995 model motor vehicles, test
procedure requirements mandated for 1996 and subsequent model motor
vehicles upon approval of the Executive Officer. The Executive Officer
shall approve such a request if the manufacturer provides a '
demonstration that the effectiveness of the evaporative control system
is not diminished. .

Carry-over of 1995 model year data will be allowed if the Executive
0fficer detérmines that the carry-over data will adequately represent
the performance of the vehicle to be certified. Applications for
carry-over must be accompanied by an engineering analysis demonstrating
that the durability and emissions of the vehicle for which’ '
certification is being sought will be adequately represented by a
certified platform/powertrain/fuel tank combination application.

These standards and test procedures do not apply to motor vehicles
which are exempt from exhaust emission certification, petroleum-fueled
diesel vehicles, compressed natural gas-fueled vehicles, or hybrid
electric vehicles that have sealed fuel systems which can be
demonstrated to have no evaporative emissions, !

a. The evaporative emission standards for vehicles subject to these
procedures, except motorcycles, are as follows:

i. For vehicles identified below, tested in accordance with the
test procedure based on the Sealed Housing for Evaporative _

-1-



Determination (SHED) as set forth in Title 40, Code of Federa]
Regulations, sections 86.130-78 through 86.143-90 as they
existed July 1, 1989, the evaporative emission standards are:

Hydrocarbons (1)
) Diurnal + Hot Soak (grams/test)
Class of Vehicle® . Model Year 50K miles

Passenger Catrs 1878 and 1979
Light-Duty Trucks -
Medium-Duty Vehicles
Heavy-Duty Vehicles

Do T

Passenger Cars 1980 - 1994 (2)
Light-Duty Trucks

MediumLDuty Vehicles

Heavy-Duty Vehicles

oo o j=Ralele)

MM oM

(1) The applicable evéporative emission Standards for alcohol-fueled
vehicles are expressed in térms of Organic Material Hydrocarbon
Equivalent (OMHCE).

(2) Other than hybrid electric vehicies.

ii. For the vehicles identified below, tested in accordance with the
test procedure which includes the running Toss test, the hot soak
test, and the three-day diurnal test (hereinafter "three-day diurnal
sequence”), the evaporative emission standards are:

Hydrocarbons (1)

Three-Day Diurnal + Running Loss
: Hot Soak (grams/test) (grams/mile)
Class of Vehicle . Model Year Useful Life(2) Useful Tife(2)
Passenger Cars 1995 and . 2.0 0.05
Light-Duty Trucks Subsequent (3) 2.0 6.05
Medium-Duty Yehicles
(6,001 -~ 8,500 1ps. GVWR)
with fuel tanks < 3p gallons 2.0 0.05
with fuel tanks > 30.0 gallons 2.5 0.05
(8,501 - 14,000 1bs. BVWR) (4) 3.0 0.05
Heavy-Duty Vehicles
(over 14,000 1bs. GVWR) 2.0. 0.05
Hybrid Electric Passenger Cars 1993 and 2.0 - 0.05
Hybrid Electric Light-Duty subsequent (5)
Trucks 2.0 : 0.05
Hybrid Electric Medium-Duty
2.0 0.05

VYehicies



(1)

(@

(3)

The applicable evapbrative emission standards for alcohol-fueled
vehicles are expressed as OMHCE., '

For purposes of this paragraph, "useful Tife" shall have the same
meaning as provided in section 2112, Title 13, California Code of
Regulations. Approval of vehicles which are not exhaust emission
tested using a chassis dynamometer pursuant to section 1960.1,
Title 13. California Code of Regulations shall be based on an
engineering evaluation of the system and data submitted by the

~applicant.

The running loss and useful life three-day diurnal plus hot soak
evaporative emission standards (hereinafter "running loss and
useful life standards") shall be phased in beginning with the 1995
model year. Each manufacturer, except small volume manufacturers,
shall certify the specified percent (a) of passenger cars and (b)
of light-duty trucks, medium-duty vehicles and heavy-duty vehicles

"~ to the running loss and useful life standards according to the

@)

- following schedule:

Minimum Percentage of Vehicles

Model ' Certified to Running Loss and
Year - Useful Life Standards®
1995 - _ 10 percent
1996 30 percent’

1997 - : ' 50 percent

* The minimum percentage of motor vehicles in each vehicle
type required to be certified to the running Joss and useful
1ife standards shall be based on the manufacturer's projected
California model-year sales (a) of passenger cars and (b) of
1ight-duty trucks, medium-duty vehicles and heavy-duty
vehicles. Optionally, the percentage of motor vehicles can
also be based on the manufacturer's projected Califernia
model-year sales (a) of passenger cars and light-duty trucks
and (b) of medium-duty vehicles and heavy-duty vehicles.

Beginning with the 1998 model year, all motor vehicles subject to
the running loss and useful 1life standards, including those
produced by small volume manufacturers, shall be certified to the
specified standards.

Al1 1995 through 1997 model-year motor vehicles which are not
subject to running loss and useful Tife standards pursuant to the
phase-in schedule shall comply with the 50,000-mile standards in
effect for 1980 through 1994 model-year vehicles.

For the 1995 model year only, the evaporative emission standards
for complete vehicles in this weight range shall be 2.0 grams/test
and compliance with the evaporative emission standards shatll be
based on the SHED conducted in accordance with the procedures set

_3-



(1)

(2)

@)

forth in Title 40, Code of Federal Regu]ations, sections 86.130-78
through 86.143-99 as they existed July 1,.1989. For the 1995 and
subsequent mode] years, the evaporative emission standards for
incomplete vehicles in this weight range shall be 2.0 grams/test
and compliance with the evaporative emission standards shall be
based on the test procedures specified in paragraph 4,q.

(5) The running loss and usefu] life standards for all hybrid electric
vehicles shall pe effective in the 1993 and subsequent model
years.

1ii. For vehicles identified below, tested in accordance with the
test procedure Sequence which includes the hot soak test -and the
two-day diurnal test (hereinafter "two-day diurnal sequence"),
the evaporative emission standards are:
Hydrocarbons (1)
Two-Day Diurnal + Hot Soak
(grams/test) '
Class of Vehicle Model Year _ Useful Life(2)
Passenger Cars . 1996 and : 2.5
Light-Duty Trucks subsequent (3) 2.5
Medium-Duty Vehicles :
(6,001 - 8,500 1bs, GVWR)
with fuel tanks < 30 gallons 2.5
with fuel tanks 2 30.0 gallons 3.0
(8,501 - 14,000 1bs. GVWR) - 3.5
Heavy-Duty Yehicles
(over 14,000 1bs. GVWR) 4.5
Hybrid Electric Passenger Cars 1896 and 2.5
Hybrid Electric Light-Buty Trucks subsequent (3) 2.5
Hybrid Electric Medium-Duty Vehicles 2.5

The applicable evaporative emission standards for alcohol vehicles -
are expressed as OMHCE. .

For purposes of this paragraph, "useful life" shall have the same
meaning as provided in section 2112, Title 13, California Code of
Regulations. Approval of vehicles which are not exhaust emission
tested using -a chassis dynamometer pursuant to section 1960.1,
Title 13, California Code of Regulations shall be based on an
engineering evaluation of the system and data submitted by the
applicant. . }

The two-day diurnal plus hot soak evaporative emission standards
(hereinafter "supplemental standards”) shall be phased in
beginning with the 1995 model year. Those vehicles certified
under the running Toss and usefuy] life standards for the 1996 and
subsequent model years must also be certified under the
Suppiemental standards.



b. Evaporative emission standards for gasoline-fueled motorcycie; are:

Motorcycle Class

‘C1ass I and Class I
(50-279 cc)

Class IIT
(280 c¢ and- greater)

Class IIT {280cc and greater)
(Optional Standard for
Sma11-Volume Motorcycle -
Manufacturers)

Mode] Year

1583 - 1984
1985 and subseguent

1984 - 1885
1986 and subsequent

1986 - 1988

Hydrocarbons
(grams per test)

o

.0
.0

.0
.0

my

6.0

2. The definitions in section 1800, Title 13, California Code of
' Reguiations, and in the applicable model-year California exhaust:

emission standards and test procedu

res, are hereby incorporated intoe

. this test procedure by reference. For the purposes of this test

procedure and section 1976 of-Ti

tle 13, California Code of Regulations, -

"small volume manufacturer” shall mean any vehicle manufacturer with
california sales less than or equal to 3000 new vehicles per model year

based on the average number of vehicles sold by the manufacturer in the

previous three consecutive model years.

 The following definitions shall apply:

1. "Diurnal evaporative emissions" means evaporative emissions.

resulting from the dajily cycling of ambient temperatures.

Z. "Hot soak evaporative emissions” means evaporative emissions

after termination of engine operation,

3, "Running loss evaporative emissions® means evaporative

emissions that occur during vehicle operation..

3. a. Application for Certification

Revise 40 CFR 86.091-21 as follows:

A. Replace section (b)(1)(i) with:

Identification-and

description of the vehicles (or engines) covered by the

application and a description {including a 1ist and part

numbers of all major emission control system parts and fuel

cystem components) of their engine (vehicles only) emission

control system and fuel svstem components, inciuding if

anplicable, the turbocharger and intercooler. This shall

include a detailed description of each auxiliary emission

control device (AECD) to be installed in or on any

certification -test vehicle {or certification test engine).

. 5.



vehicles are certified, and projected California sales data
for al1 vehicles. regardiess of operating fuel or vehicle
emission cateqorv, sufficient to enable the Executive Officer
to select a test fleet representative of the vehijcles (or
engines) for which certification is requested at the time of
certification, -

Replace sebtion.(b){4}(i) with: For passenger cars. light-

duty trucks, and heavy-duty vehicles with a GVW Jess than
14.000 pounds, a description of the test procedures to be used
to establish the evaporative emission deterioratijon factors.
as_appropriate. required to be determined and supplied in
section 4 of these test procedures.

Add_sectjon (b)(8) to read: For each passenger car or light-

duty truck engine family. the exhaust emission_standards (or
family emission limits, if appiicable) to which the engine
family is to be certified, and the corresponding exhaust
emission standards (or family emission limits, if applicabie)
which the engine Tamily must meet in-use,

Add section (b)(9) to read: For_each passenger car, ljght--

duty truck, medjum-duty vehicle, or heavy-duty vehicle
evaporative emission famiiy, a description of anv uniaue .
procedures required to perform evaporative and/or refueling
emission tests for alj vehicles in that evaporative/refueling
emission family, and a description of the method used to
develop those unjgue procedures, .

Add_section (b)(10) to read; For each passenger car. light-
dutv truck. medium-duty vehicle. or heavy-duty vehicle
evaporative/refueling emission familv:

(i) Canister workina capacity, according to the procedures

specified in section 4.9.1i1 of these test procedires:

{ii)_Canister bed volume: and

{ii1) Fuel Viguid and vapor temperature profiles for the
running loss test, according to the procedures specified
in _section 4.f of these test procedures.

Replace section (e) to read: For vehicles_equinped with

gasoline-fueled or methanol-fueled heavy-duty engines, the
manufacturer shalj specify a maximum nomina]l fuel tank
capacity for each evaporative/refueling emission family-
emission control system combination.
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b. In selecting medium-duty test vehicles, the Executive Officer
shall consider the.availability of test data from comparably
equipped Tight-duty vehicles and the size of medium-duty vehicles
as it relates to the practicability of evaporative emission
testing. '

For all motor vehicles subject to these test procedures, except heavy-
duty vehicles over 14,000 ibs GVWR, incomplete medium-duty vehicles
(see paragraph 5. below), and motorcycles (see paragraphs 7. and 8.
below): =~ N :

Demonstration of system durability and determination of an evaporative.
emission (diurnal and hot soak) and running loss emission deterioration
factor (DF) for each evaporative emission engine family shall be based
on tests of representative vehicles and/or systems. For purposes of
evaporative emission durability testing, a representative vehicle 1is
one which, with the pessible exception of the engine and drive frain,
‘was built at least three months prior to the commencement of '
evaporative emission testing, or is one which the manufacturer

‘demonstrates has stabilized non-fuel-related evaporative emissions.

.5a.' For 1978 model evaporativé emission engine families which require
durabiiity testing for exhaust emissions certification, either:

'{. Evaporative emission testing shall be conducted on all

* durability vehicles at the 5,000, 10,000, 20,000, 30,000,
40,000, and 50,000 mile test points. Testing may be ,

. performed at more frequent intervals with advance written
approval from the Executive Officer. The results of all
valid evaporative emission tests within each evaporative
emission engine family shall be plotted as a function of
mileage, and a least-squares-fit straight 1ine shall be drawn
through the data. The evaporative emission DF is defined as
the interpolated 50,000 mile value on that Tine minus the
interpolated 4,000 mile value on that -line, but in 'no case
shall the factor be less than zero. The interpolated 4,000
and 50,000 mile points on this line must be within the
standards of paragraph 1. of these test procedures or the
data will not be acceptable for use in the calculation of a
DF, uniess no applicable data point exceeded the standard.

- OR

ii. The manufacturer shall propose in its preliminary application
for certification a method for durability testing and for -
determination of a DF for each evaporative emission engine
family. The 4,000 and 50,000 mile test points (or their
equivalent) used in determining the DF must be within the
standards of paragraph 1. or data will not be acceptable for
use in the calculation of a DF. The Executive Officer shall -
review the method, and shall approve it if "it meets the
following requirements:
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A. The method must cycle and test the complete evaporative
emission control system for the equivalent of at least
50,000 miles of typical customer use.

B. The method must reflect the flow of liquid and gaseous
fuel through the évaporative emission contro] system, and
. the exposure (both peak and cyclical) to heat, vibration,
‘and ozone expected through 50,000 miles of typical
customer use. : ’ '

C. The method must have the specifications for acceptable
system performance, including maximum allowable Teakage
after 50,000 miles of typical customer use.

No evaporative emission control system durability testing
shall be required for 1978 model-year vehicles which do not
require exhaust emission control system durability testing,

unless the Executive Officer determines that durabi]ity

For 1979 through 1994 evaporative emission engine families and
1995 a

nd subsequent evaporative emission engine families which are

hot subject to the running loss and useful ]ife standards

specified in paragraph 1. of this test procedure, both paragraphs
4d.a.i. and 4.a.74. shall apply to alj families selected for
exhaust emission durability testing, and paragraph 4.a.ii. shal?l
apply to those evaporative emission engine families which are not
subject to testing for exhaust emission durability. The DFs
determined under paragraph 4.a.i., if any, shall.be averaged with
the DFs determined under paragraph 4.a.ij3. to determine a single
evaporative emission DF for each evaporative emission engine
family. . .

Engine families subject to the running loss and useful “1ife
standards specified in paragraph 1. of this test procedure shall
demonstrate compliance with durability requirements using one of
the following: . ' '

i.

standards shall be demonstrated as follows: The results of
all valid evaporative emission and running loss emission

plotted as a funetion of mileage, and a least-squares-fit
straight Tine shall pe drawn through the data. The

- evaporative emission and running loss emission DFs shall be

defined as the interpolated value at the applicable usefyt
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1ife mileage on that line, minus the interpolated 4,000 mile
value on that line, but in no case shall the factor be less
than zero. The interpolated 4,000 and 100,000 mile points
(for passenger cars and light-duty trucks}, or 4,000 and
120,000 mile points (for medium-duty vehicles and heavy-duty
vehicles) on this line must be within the standards of
paragraph 1. or the data will not be acceptable for use in
the calculation of a DF, unless no applicable data point

. exceeded the standard.

OR

ii. At least one evaporative emission test-shall be conducted on
all passenger car and light-duty truck durability vehicles at
5,000, 40,000, 70,000, and 100,000 mile test points. AL :
least one evaporative emission test shall be conducted on all
med ium-duty durability vehicles at 5,000, 40,000, 70,000,
80,000, and 120,000 mile test points. With prior written

- approval from the Executive Officer, manufacturers may

~ terminate evaporative emissions testing at the mileage
corresponding to 75 percent of the vehicle's useful life if
no significant vehicle maintenance or emissions change are
observed. Testing may be performed at more frequent
intervals also with advance written approval from the
Executive Officer. Evaporative emission testing may be
performed at corresponding exhaust emission mileage points

- subject to section 6.a.4. of the "California Exhaust Emission

Standards and Test Procedures for 1988 and Subsequent Model
Passenger Cars, Light-Duty Trucks and Medium-Duty Vehicles,"
as incorporated by reference in §1960.1(k) of Title 13,
California Code of Regulations. An alternative durability
test schedule based on Appendix III of the "California
Exhaust Emission Standards -and Test Procedures for 1988 and
Subsequent Model Passenger Cars, Light-Duty Trucks, and
Medium-Duty Vehicles” may be used. Compliiance with the
running loss and useful life standards shall be demonstrated
as follows: The results of all valid evaporative emission
and running loss emission tests within each evaporative
emission engine family shall be plotted as a function of
mileage, and a least-squares-fit straight line shall be drawn
through the data. The evaporative emission and running loss
emission DFs are definéd as the interpolated value at the
useful life mileage on that line minys the interpolated 4,000
mile value on that line, but in no case shall the factor be
less than zero. The interpolated 4,000 and 100,000 mile
points (for passenger cars and light-duty trucks) or 4,000
and 120,000 mile points (for medium-duty vehicles) must be
within the standards of paragraph 1. or the data will not be



acceptable fof use in the cé]cu]ation of-a DF, unless no
applicable data point exceeded the standard.

"OR

i1i. The manufacturer shall propose in its preliminary application
fof'certification a method for durability testing and for

~emission DFs for each evaporative emission engine family,
The 4,000, and 100,000 or 120,000 “usefu] Tife" mile test
points (or their equivalent) used: in determining a DF must be
within the standards of paragraph 1. or data will not be
acceptable for use in the calculation of a DF. The Executive
Officer shall review the method, and shalj approve it if it
meets the following requirements:

A. The method must cycle and test the compiete evaporative
emission control system for the equivalent of .the -
applicable vehicle useful 1life (i.e., 100,000 or 120,000
miles) of typical customer use.

B.  The method must reflect the flow of tiquid and gaseous
fuel through the evaporative emission control system,
and the exposure (both peak and cyclical) to heat,
vibration, and czone expected based on typical customer
use through the applicable useful life.

C. The method must have the specifications for acceptable
system performance, including maximum atlowable leakage
based on typical customer use through the applicable
vehicle useful tife.

For 1995 and subsequent model evaporative emission engine families
subject to the running loss and useful 1ife standards specified in
paragraph 1. of this test procedure, except as noted below, either
. paragraphs 4.c.5 and 4.c.iii., or paragraphs 4.¢.ii. and 4.c.1ii.
shall apply to. all families selected for exhaust emission
durability testing. Only P paragraph 4.c.iii. shall enly apply to
those evaporative emission engine families which are not subject
to testing for exhaust emission durability. For all 1993 and
subsequent mode? hybrid electric vehicles subject to the running
loss and usefutl 1ife emission standards specified in paragraph 1.
of this test procedure,. paragraphs 4.c.i. and 4.c.iii. shall apply
to all families selected for exhaust emission durability testing,
and paragraph 4.c.iii. shall apply to those evaporative emission
engine families which .are not subject to testing for exhaust
emission durability.

For 1995 and subsequent model motor vehicles subject to the
running loss and useful 7life Standards, the requirements of
paragraph 4.c.i or paragraph 4.c.ii. may be met by an emissions
test sequence demonstrating compliance with the applicable exhaust
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and evaporative standards at the end of the useful life if the
paragraph 4.¢.iii. procedure includes on-road, useful life
deterioraticn on the evaporative test vehicle. The test vehicle
must be deteriorated based on typical customer use throughgut the
applicable useful 1ife. The manufacturer may perform unscheduled
maintenance at the final test point only upon prior Executive
Officer approval, which shall be granted if the Executive Cfficer
determines that the exhaust emissions control system will not be
affected, and the manufacturer demonstrates that the effectiveness
of the evaporative emissions control system is not diminished.
The unscheduled maintenance must be conducted in accordance with
section 5 of the "California Exhaust Emission Standards and Test
Procedures for 1988 and Subsequent Model Passenger Cars, Light-
duty Trucks, and Medium-Duty Vehicles." For the 1995 model year
only, a manufacturer may use an engineering evaluation to satisfy
the requirement for the exhaust durability data vehicle to comply
with the applicable evaporative standards.

The DFs determined under paragraph 4.c¢.i. or 4.c.ii., if any,
"shall be averaged with the DFs determined under paragraph 4.c.iii.’
to determine a single evaporative emission DF for each evaporative
emission engine family. Evaporative emission DFs shall be '
generated for the running loss test and for the hot soak and the
diurnal test in the three-day diurnal sequence, and for the hot' .
soak and the diurnal test in the two-day diurnal.sequence. The
manufacturer. may carry-across the DF generated in the three-day
diurnal sequence to the two-day diurnal sequence if the
manufacturer can demonstrate that the DF generated in the three-
day diurnal sequence is at least as great as the DF generated in
the two-day diurnal sequence. '

Instrumentation

The instrumentation necessary to perform evaporative emission
testing is described in 40 CFR 86.107-80. For 1993 and subsequent
model hybrid electric vehicles and 1995 and subsequent model motor
vehicles subject to running loss and useful life standards, the
following language is applicable in lieu of §86.107-90(a)(1):

i, Diurnal Evaporative Emissions Measurement Enclosure

A. The diurnal evaporative emissions measurement enclosure
shall be equipped with an internal blower or blowers
coupled with an air temperature management system
(typically air to water heat exchangers and associated
programmable temperature controls) to provide for air
mixing and temperature contrel. For 1993 through 1995
model hybrid electric vehicles and 1995 model motor
vehicles, the blower(s) shall be sized to provide a
nominal total glow rate within a range of 0.3 to 0.6
£t /min per ft° of the nominal enclosure volume (V ).

- For 1996 and subsequent model motor vehicles, the
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b]ower(sg shall provjde a nominal total flow rate of 0.8
* 0.2 ft%min per ft° of the v . The inlets and outlets
of_the ajr circulation blower(g) shall be configured to
pProvide a well dispersed ajr circulation pattern that
produces effective internal mixing and avoids
significant temperature or hydrocarbon and alcohol
stratification. The discharge ang intake air diffusers
in the enclosure shall pe configured and adjusted to
eliminate TocaTﬁzed'high air velocities which could

blowers if needed, shaly also maintain a_minimum win
$peed of 5 mph under_the fue] tank of the test vehicle.
The Executive Officer may gdjust wind Speed_and location
to epsure sufficient ajp circulation around the fue

tank. The wind speed requirement may be satisfied by
congjstently Using a blower configuration that has been
demonstrated to meet a broad S5-mph air flow in_the
vicinity of the vehi ' tank,

subject tg
verjfjgatjgn by the Executive Officer,

‘The enclosure temperature shall be taken with
thermocouples Tocated 3 feet above the floor of the
approximatp mid-Tength of each side walj of the )

and wit rmocou ocated underpeat the veRijc]

temperature tp follow the prescribegd temperature versus
time cycle as Specified in 40 CFR 86.133-90 as modified
by Paragraph 4.g.x. of these,prosedures within an
instantaneoys tolerance of * 3.0°F eof the Aemingl
temperatyre YERrSHS time ppeiége througheut the tests ang

an average tolerance of + 2.0°F ayer the duratiop ef the
test ag measured by the vehicle underbody ther@ocouglg,
and within an instantaneous tolerance of + 5.0°F as
measured by the side wall thermocounles.

The contrgl
system shall be tuned to provide 8 smooth temperature
Pattern which has a2 minimum of overshoot, hunting, ang

materials on jtg interior surfaces which do not adsorb
or desorb hyarocarbons4 or alcohols (if the-enclosure is
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‘used for alcohol-fueled vehicles). The enclosure shall
be insulated to enable the test temperature profile to
be achieved with a heating/cooling system which has
FaX mHmM ng#aee teomperatures AR the erelesure rRe greater
than 26-0°F abeve the maximum diurnal temperature
specificatieny and minimum 8urface temperatures in the
enclosure no less than 25.0YF below.the minimum diurnal

. temperature specification. The enclosure shall be
equipped with a.pressure transducer with an accuracy and
precision of + 0.1 inches H,0. The enclosure shall be
constructed with a minimum ﬁumber of seams and joints

which provide potential leakage paths. Particular
attention shall be given to sealing and gasketing of
such seams and joints to prevent leakage.

The enclosure shall be equipped with features which
provide for the effective enclosure volume fo expand and

contract in response to both the temperature changes .of
the air mass in the enclosure, and any fluctuations in

the ambient barometric pressure during the duration of

the test. Either a variable volume enclosure or a fixed
volume enclosure may be used for diurnal emission
_testing. o '

I. The variable volume enclosure shall have the
capability of latching or otherwise constraining
the enclosed volume to a known, fixed vaiue which
shall be termed the nominal en¢losure volume (V)
The nominal enclosure volume shall be-determineﬂ_by.
measuring all pertinent dimensions of the enclosure -
in its latched configuration, inc]uding internal
fixtures, based on & temperature of 84°F, to an
accuracy of + 1/8 inch (0.§ cm) and calculating the
net V_ to the nearest 1 ft”. In addition, the
encliosure volume 3ha11 bhe measured based on 2
temperature of 65°F and 105 F. The latching system
shall provide a fixed volume with an accuracy and
repeatability of.D.DOBan. Two potential means of
providing the volume accommodation capabilities are
a moveable ceiling which is joined to the enclosure
walls with a flexure; or a flexible bag or bags of
Tedlar or other suitable materials which are
installed in the enclosure and provided with
flowpaths which communicate with the ambient air.
outside the enciosure. By moving air into and out
of the bag(s), the contained volume can be adjusted
dynamically. The total enclosure volume
‘accommodation shall be sufficient to balance the
volume changes produced by the difference between
the extreme enclesure temperatures and the ambient
laboratory ‘temperature with the addition of a
superimposed barometric pressure change of 0.8 in.-
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Hg. A minimum tota) volume accommodation range of
+ 0.07xV_ shall be used. The action of the -
enc1osun@ volume accommodation system shall Timit
the differential between the enclosure internal
Pressure and the external ambjent barometric

pressure to a maximum value of + 2.0 inches H,0.

2

II. The fixed volume enclosure shall be constructed
with rigid panels that maintain a fixed enclosure
volume, which shall be referred to as the ‘nominal
enclosure volume (V.). V_shall be determined by
measuring all pertiflent d¥mens ions of the enclosure
including internal fixtures to an accuracy of + 1/8
inch (0.5 cmg and calculating the net v to the
nearest 1 ft”. The enclosure shall be Equipped
with an outlet flow stream that withdraws air at a
low, constant rate and provides makeup air as
needed. or by reversing the flow of air jnto and
out of the enclosure in.response_to rising or
falling temperatures. frem the enelosure throughout
the test- An 3Rjet flew stream may previde make-up
a8ir to balance the sutgeing flew with inceming
ambient air: If jinlet air is added continuousiy
throughout the test, it Inlet air must be filtered
with activated carbon to provide a relatively
constant hydrocarbon and alcohol Tevel. Any method
of volume accommodation shall maintain the :
differential between the enclosure internal
Pressure and the barometrie pressure between 0 agd
-2 1o a maximum value of +2.0 inches of water. The

proportional sample of the air withdrawn from and
admitted to the enclosure, Alternatively, the
inlet and outlet flow streams may be continuously
analyzed using an on-line Flame Ionization Detector
(FID) analyzer and integrated with the floy '
measurements to provide a continuous record of the
mass hydrocarbon and alcohol removal.

‘An online computer system or stripchart recorder shall
be used to record the following parameters during the
diurnal evaporative emissions test sequence:
| -EncTosure'internal air temperature

-Diurnal ambient air temperature specified profile

as defined in §86.133-90 as modified in
paragraph 4.g.x.
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S

_Vehicle fuel tank liquid temperatureé
-Enclosure jnternal pressure

-Enclosure temperature control system surface
temperature(s) :

-FID output voltage recording the following
parameters for each sample analysis:

-zero gas and span gas ad justments

~zero gas reading

-Eenclosure sample reading

--zero gas and span gas readings

The data recording system shall have a time resolution
of 30 seconds and shall provide a permanent record in
either magnetic, electronic or paper media of the above

parameters for the duration of the test.

Other equipment configurations may be used if approved .
in advance by the Executive Officer. The Executive

" Officer shall approve alternative equipment

configurations if the manufacturer demonstrates that the
equipment will yjeld test results equivalent to those
resulting from use of the specified equipment. '

-{i. Running Loss Measurement Facility

A.

For all types of running loss measurement test
facilities, the following shall apply:

I. The measurement of vehicle running loss fuel vapor
emissions shall be conducted in a test facility
which is maintained 8t a nominal ambient
temperature of 105.0°F. Manufacturers have the
option to perform running loss testing in either an
enclosure incorporating atmospheric sampling
equipment, or in a cell utilizing point source
sampling equipment. Confirmatory testing or in-use
compliance testing may be conducted by the
Executive Officer using either sampling procedure.
The test facility shall have space for personne]l
access to all sides of the vehicle and shail be-
equipped with the following test equipment:

~-A chassis dynamometer which meets the
requirements of 40 CFR 86.108-79.
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II.

III,

-A fuel tank temperature management system which
meets the requirements specified in ii.A.III. of
this paragraph. ‘

~A running loss fuel vapor hydrocarbon analyzer
which meets the requirements specified in
§86.107—90(a)(2)(1) and a running loss fue]
vapor: alcohol analyzer which meets the
reguirements specified in §86.107~

M(a)(2)(ii).

-A running loss test data recording system which
meets the requirements specified in ii.A.IV. of
this paragraph.

A1l types of running loss test facilities shall be
configured to provide anointernai ambient o
temperature of 105°F + 5°F maximum and + 2°F on
average throughout the running loss test sequence,
This shall be accomplished by any one or
combination of the following techniques:

-Using the test facility without artificial
cooling and relying on the residua] heat in the
test vehicle for temperature achievement.,

-Adding insulation to the test facility walls.

cooling system adjusted to a valye not lower
than 105.0°F, where the cooling System setpoint
refers to the internal test facility air
temperature.

~Using a full range test facility temperature

management system with heating and cooling
Ccapabilities.

Cell/enclosure temperature management shall pe
eorducted measured at the inlet of the vehicle
cooling fan. The vehicle cooling fan shall be a

driving cycle. The fan outlet shall airflow may
discharge girflow to both the vehicle radiator aijr
inlet(s) and the vehicle underbody. An_additional
fan, not to exceed 8.000 cfm, mav be used to
discharge airflow from the front of the vehicle
directiv tb the vehicle underbodv to control fuel
temperatures.
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“The fuel tank temperature management system shall
be configured and operated to control the fuel tank
temperature profile of the test vehicle during the
running loss test sequence. The use of a discrete
fuel tank temperature management system is not .
required provided that the existing temperature and
airflow conditions in the ftest facility are
sufficient to match the on-road fuel tank liguid
- (T,:,) temperature profile 8f the test vehicle
with9n a tolerance of + 3.0°F throughout the
running loss driving cycle, and, if applicable.
"the fuel tank vapor (T __) temperature progi1e of
the test vehicle withifi28 tolerance of + 5°F
throughout the running less driving cvgle and +
3.0°F during the final 120 second idle period of
the test. The system shall provide a ducted air
flow directed at the vehicle fuel tank which can be
adjusted in flow rate and/or temperature of the ,
~ discharge air to manage the fuel tank temperature:
" The system shall monitor the vehicle fuel tank
- temperature sensors located in the tank according
to the specifications in paragraph 4.f. (§86.123- .
80(d)(1)) during the running loss drive cycle. The
measured temperature shall be compared to a _
reference on-road profile for the same :
platform/powertrain/fuel tank combination developed
according to the procedures in §86.129-80(ed). .
" The system shall adjust the discharge flow and/or
temperature of- the outlet duct to maintgin the tank
liquid temperature profile within + 3.0°F of the
reference on-road ]iquid temperature profile
_throughout the test. Additienaidys If appticable,
the vapor temperature shall match the reference on-
road vapor temperature profile within +. 5.0°F
throughout the test and + 3.0“F during the final
120 second idle period skall match the reference
eR-Fead vapor temperatdre withip + 3-0°F. " The
system shall be designed to aveid bheating or
cooling of the fue]l tank vapor space in a way that
would _cause vapor temperature behavior to be.
unrepresentative of the vehicle's on-road vapor
profile. The system shall provide a discharge
airflow Ret te exceed 6008 efm up to 4,000 cfm.
With advance Executive Officer aporoval. the system

mavy provide a discharge airflow with a maximum of
£.000 cfm. '

For 1996 and subsequent model motor vehicles,
blowers or fans shall be used to mix the enclosure
contents during evaporative emission testing. The
blowers or fgns shall hage a total capacity of at
least 1.0 ft”/min per ft” of the nominal enclosure
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Iv.

volume. The inlets and .outlets of the air

i on blower(s) shall be configured to- )
provide a well dispersed aijr circulation pattern.
that produces effective internal mixing and avoids

Significant temperature or hydrocarbon and alcohol

stratification.

The temperature of the air supplied to the outlet
duct shall be within a range of 78 S0°F to 160°F

temperature conditioning the airfiow. The control
system shall be tuned and operated to provide a

which is representative of the on-road temperatuyre
profile. . '

Direct fuel heating may be used to contro] fue]
temperatures for vehicles under exceptiona]
circumstances in which airfiow alone is
insufficient to control fuel temperatures. The
heating system must not cause hot spots on the tank

wetted surface that could cause local overheats .
of. the fuel. Heat must not be applied to the vapor

in_the tank above the liquid fuel, nor near the
Yiguid-vapor jinterface.

An on-Tine computer system or strip-chart recorder
shall be used.to record the foltowing parameters
during the .running loss test sequence;

| —CeT]/enc]osure:ambient temperature

-

-Vehicle fuel tank liquid (Tli ) and, if
i vapor space (Tvap5 temperatures

-Yehicle coo1ént temperature

-Vehicle fuel tank headspace pressure
-Reference on-road fuel tank temperature
profile developed according to paragraph
4.f. (§86.129-80(d)) . :

-Dynamometer rear roilj speed (if applicable)

-FID output voitage recording the following
parameters for each sample analysis:

~Zero gas and span gas adjustments

-18-



-zero gas reading

-dilute sample bag reading (if
applicable)

~dilution air sample bag réading (if
applicable) '

- -zero gas and span gas .readings
_methanol sampling equipment data:

-the volumes of deionized water
introduced into each impinger

-the rate and time of sample
collection

-the volumes of each samb]e introduced
into the gas chromatograph

-the flow rate of carrier gas through
the column ' .

-the column temperature

-the chromatogram of the analyzed -
sample o -

If an enclosure, or atmospheric sampling, running loss
facility is used, the following requirements (in
addition to those in subparagraph A. above) shall also
be applicable: .

1. The enclosure shall be readily sealable and
rectangular in shape. When sealed, the enclosure
shall be gas tight in accordance with 40 CFR
86.117-90. Interior surfaces shall be impermeable
and non-reactive to hydrocarbons, and to alcohol
(if the enclosure is used for alcohol-fueled
vehicles). One surface should be of flexibie,.
impermeable, and non-reactive material to ailow for
minor volume changes, resulting from temperature
changes.

II. In the event én artificial cooling or heating

system is used, the surface temperature of the heat
exchanging elements shall be & minimum of 70.0°F.
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III. For 1995 and subsequent model motor vehicles, the.
enclosure shall be equipped to suppIg air to the
vehicle, at a3 temperature of 105 + 5

system. Supplemental air requirements shall be
supplied by drawing air from the engine intake
source.

If a point source running loss measurement facility
(cell) is used, the following requirements {(in addition
to those in subparagraph A. above) shall also be
applicabte:

I. The running loss vapor collection system shall be
configured to collect al] running loss emissions -
from each of the discrete emissions sources, which
include vehicle fuel system vapor vents, and
transport the collected vapor emissions to a CFV or
PDP based dilution and measurement system. The
collection system shall consist of a collector at
each discrete vehicie emissions source, lengths of
heated sample line connecting each collector to the
inlet of the heated sample pump, and lengths, of
heated sample line connecting the outlet of the
heated sample pump to the inlet of the running loss
fuel vapor sampling system. Up to 3 feet of

allowed. FEach heated sample pump and its
associated sample lines sgal] be mainSained at a
temperature between 175.0°F and 200.0°F to prevent
condensation 6f fue] vapor in the sample lines.
The heated sample pump(s) and its associated flow

system if the flow rate drops below 40 SCFH by more
than 5 percent. The collector inlet for each
discrete emissions source shall be placed in
proximity to the source as necessary to capture any
fuel vapor emissions without significant]y
affecting flow or-pressure of the normal action of _
the source. The collector inlets shall be designed
to interface with the configuration and orientation
of each specific sourca. For vapor vents which
terminate in a tube or hose barb, a short Tength of
tubing of an inside diameter larger throughout its
length than the inside diameter of the vent outlet,
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II.

may be used to extend the vent into the mouth of
the collector as illustrated in Figure 1. For
those vapor vent designs which are not compatible
with such collector configurations and other
emissions sources, the-vehicle manufacturer shall
supply a collector which is configured to interface
with the vapor vent design or the specific
emissions source design, and which terminates in a
fitting approved by the Executive Officer. The
Executive Officer shall approve the fitting if the
manufacturer demonstrates that it is capable of
capturing all vapors emitted from the source.

The running loss fuel vapor sampling system shall
be a CFY or PDP based dilution and measurement
system which further dilutes the running loss fuel
vapors collected by the vapor collection system(s)
with ambient air, collects continuousiy
proportional samples of the diluted running loss
vapors and dilution air in sample.bags, and. _
measures the total dilute flow through the sampling

-system over each test interval. In practice, the

system shall be configured and operated in a manner
which is directly analogous to an exhaust emissions

_constant volume sampling system, except that the

input flow to the system is the flow from the
running . loss vapor collection system(s) instead of
vehicle exhaust flow. The system shall be
configured and operated to meet the following
requirements:

{1) The running loss fuel vapor sampling system
shall be designed to measure the true mass of
fuel vapor emissions collected by the running
loss vapor colliection system from the specified
discrete emissions source. The total volume of
the mixture of running loss emissions and
dilution air shall be measured, and a
continuously proportionated sample of volume
shall be collected for analysis. Mass
emissions shall be determined from the sample
concentration and total fliow over the test
period.

(2) The PDP-CVS shall consist of a dilution air
filter and mixing assembly, heat exchanger,
positive displacement pump, sampling system,
and associated valves, pressure and temperature
sensors. The PDP-CVS shall conform to the
following requirements:
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=The gas mixture temperature, measured at a

point immediately ahead of the pos1t1ve0
disp]acement.pump, shall be within + 10%F of
the designed operating temperature at the

start of the test. The gas mixture

during the entire test. The temperature _
measuring systemosha1] have an accuracy and
precision of + 2°F, '

=The pressure gauges Sha]l have an accuracy
and precision of + 1.6 inches of water (+
0.4 kPa). '

=The flow capacity of thg CVS shall not
exceed 350 CFM (0.165 nm /s).

=Sample collection bags for dilution air and
running Toss fue] vapar sampies shall. be..
sufficient size so as not to impede. sample
flow,-

. (3) The cFy sample system shall consist of a
dilution air filter and mixing assembly, a
- sampliing venturi, a critical flow venturi, a
sampling system and assorted valves, and
Pressure and temperature sensors. The CFY
sample system shall] conform to the following
requirements: :

-The temperature measuring system shall. have
&n accuracy and precision of + 2°F and a
respeonse time of 0.100 seconds of 62.5
percent of a temperature change (as measured
in hot silicone 0il).

. =The pressure‘measuring system shall have an
accuracy and precision of + 1.6 inches of
water (0.4 kPa).

-The flow capacity of thg CVS shall not
exceed 350 CFM -(0.165 m /s).

-Sample. collection bags for dilution air ang
running loss fuel vapor samples shall be of
sufficient size so as not to impede sample
flow.
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" III. The op-line computer system or strip-chart recorder
specified in ii.A.IV. of this paragraph shall be
used to record the follewing additional parameters
during the running loss test sequence, if
applicable:

~-CFV (if used) inlet temperature and pressure

-PDP (if used) inlet temperature and pressure and
differential pressure

-Running loss vapor collection system low flow

alarm¢s} events

D. Other equipment configurations may be used if approved
in advance by the Executive Officer. The Executive
Officer shall approve alternate equipment configurations
if the manufacturer demonstrates that the equipment will
yield test results equivalent to those resulting from
use of the specified equipment. '

i1i. Hot Soak Evaporative Emissions Measurement Enclosure

The enclosure shall be readily sealable, rectangular in
shape, with space for personnel! access to all sides of the.
vehicle. When sealed, the enclosure shall be gas tight in
accordance with §86.117-80. Interior surfaces shall be
impermeable and non-reactive to hydrocarbon, and to alcohol
(if the enclosure is used for alcohol-fueled vehicles). One
surface shall be of flexible, impermeable and non-reactive
material to allow for minor volume changes, resulting from
temperature changes. The enclosure shall be configured Eo
provide an internal enclosure ambient temperature of 105°F +
* 5°F maximum and + 2°F on average during the test time
interval from 5 minutes after the enclosure is closed and
sealed until the end of the one hour hot soak interval. For
the first 5 minutgs, theoambient temperature shall be
maintained at 105°F s+ 10°F. For 1996 and subsequent model
motor vehicles, the enclosure shall be equipped with an
internal air circulation blower(s). The blower(s) shall be
sized to progide a noming] total flow rate within a range of
0.8 + 0.2 ft°/min per ft~ of the nominal enclosure volume.
The inlets and outlets of the blower(s) shall be configured
to provide a well dispersed air circulation pattern that
produces effective internal mixing and ‘avoids significant
temperature or hydrocarbon and alcohol stratification. The =
- discharge and intake air diffusers in the. enclosure shall be
configured and adjusted to eliminate localized high air
velocities which could produce non-representative heat
transfer rates between the vehicle fuel tank(s) and the air
in the enclosure. The enclosure temperature shall be taken
with thermocouples located 3 feet above the floor of the
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approximate mﬁd—length of each side wall -of the enclosure and
within 3 to 12 inches of each side wall. This shall be
accomplished by any one or combination of the following -
techniques: : :

~Using the enclosure without artificial‘cooiing ahd
relying on the residual heat in the test vehicle for
temperature achievement. '

~Adding insulation to the enclosure walls.

-Using the enclosure artificial cooling system (if so
equipped) with the setpoint of the coo]iBg system
adjusted to a value not lower than 105.0°F, Where the
cooling system setpoint refers to the internai
enclosure air temperature.

~-Using & full range enclosure temperature management
system with heating and cooling capabilities.

For 1995 through 1997 vehicles subject to running Toss and usefu]
life standards, and 1998 and subsequent motor vehicles, except
petroleum-fueled diesel vehicles, electric vehicles, and
motorcycles, omit §86.107-90(a)(4).

Calibrationg

Evaporative emission enclosure calibrations are specified in 40
CFR 86.117-90, Methanol measurements may be omitted when
methanol-fueled vehicles will not be tested in the evaporative
enclosure. For all 1993 and subsequent model hybrid electric
vehicles and 1995 angd subsequent model motor vehicles subject to
running loss and useful 1ife standards, section 86.117-90 is
amended to include an additional subsection {which shall be cited
herein as subsection (e) of §86.117-90), to read:

(e)(1) Diurna? evaporative emission enclosure. The diurnal
evaporative emission measurement enclosure calibration
consists of the following parts: initial and periodic

(HC) and aleshel methanol retention check and calibration,
Calibration for HC and methanol mayv be conducted in the
same_test run or in sequential test rups.

(1) The initia] and'periodic determination of enclosure
background emissions shali be conducted according to the
procedures specified in §86.117-90(a) (1) through (a)(s6).
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The enchsure shall be maintained at a nominal temperature
of 105.0°F throughout the four hour‘period. Variable

" volume enclosures may be operated in either the latched

(A)

(B)-

vo lume configuration; or with the variable volume feature
active. Fixed volume enclosures shall be operated with
inlet and ocutlet flow streams closed. The allowable
enclosure background emissions of HC and/or methanol as
calculated according te §86.117-90(a)(7) shall not be _
greater than 0.05 grams in'4 hours. The enclosure may be
sealed and the mixing fan operated for a period of up to 12
hours before the initial HC concentration reading (CHCi)

and the initial methanol concentration reading LEFH H 1 is
taken and the four hour background measurement pe¥1§9—l
begins.

The initial determination of enclosure internal volume
shall be performed according to the procedures specified in
paragraph 4.d.i.C. If the enclosure will be used for het
soak determination, the determination of engiosure internal
volume shall also be performed based on 105°F.

The hydrocarbon HC and alcehed methano] measurement and
retention checks shall evaluate the accuracy of enclosure
HC and aleshel methanol mass measurements and the ability
of the enclosure to retain trapped HC and aleshed methanol.

. The check shall be conducted over a 24 hour period with all

of the normally functioning subsystems of the enclosure

active. A known mass of propane and/or methanol shall be

injected into the enclosure and an initial enclosure mass’
measurement(s) shall be made. The enclosure shall be
subjected to the temperature cycling specified in paragraph
4.g.x.G. of these procedures (revising §86.133-90(1)) for

a 24 hour period. A final enclosure mass measurement (s}
shall be made. The following procedure shall be performed
prior to the introduction 6f the enclosure inte service and
following any modifications or repairs to the enclosure
that may impact the integrity of this enclosure; otherwise,
the following procedure shall be performed on a morithly
basis. (If six consecutive monthly retention checks are
successfully completed without corrective action, the _
following procedure may be determined quarterly thereafter
as long as no corrective action is required.}

Zero and span the hydrecarben HG éna1yzer.

Purge the enclosure until a stable enclosure HC level is

_ attained.

(C)

Turn on the enclosure air mixing and temperature control
system and adjust it for an initial temperature of 105.0°F
and a programmed temperature profile covering one diurnal
cycle over -a 24 hour period according to the profile
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Specified jn paragraph 4.q9.x.G. of these procedures
(revising §86.133-90). Close the enclosure door, On
variable volume enclosures, latcg the enclosure to the
enclosure volume measured at 105°F, -On fixed volume
enclosures, close the outlet ang inlet flow streams.

(D) When Bhe enclosure temperature stabilizes at 105.0°F
* 3.0°F seal the enclosure; measure the enclosure
background Hg concentration (¢ )s and/or background
methanoi concentration (¢ H ?land the temperature (Tl),L
and pressure (Py) in the gﬁé?@lure. _

(E) Inject into the enclosure a known quantity of propane
-between 2 to ¢ grams ard and/or a known quantity of
methanol in gaseous form between 2 to 6 grams. The
injection methogd shall use a critical flow orifice to meter
the propane and/or methanol at a measured temperatyre and
pressure for a measured time period. Techniques which
provide equivalent Fessalution 20 _acecuracy and brecisjon ¢+
8-2 of + 0,85 percent} of the injected mass are also
acceptable. Allow the enclosure internal HC and/or
methano] concentration to miy and stabilize for up to 300
seconds. Measure the enclosure HC concentration (CH ez)’

and/or the enclosure methano] concentration (¢ 5 and.
For fixed volume enclosures, measure the tempepgggﬁé (TZ)
and pressure in the enclosure (P,). ©n variable volume

enclosures, unlatch the enclesur&. on fixed volume
enclosures, open the outiet ang inlet flow streams. Start
the temperature cycling function of the enclosure air
mixing and temperature control system. These steps shall
be completed within 900 seconds of 'sealing the enclosyre,

(F) For fixed volume enclosures. ¢ calculate the initial

recovered HC mass (MHCel) according to the following
formula: : )

) . -4 .
Heer = {3.05 x v x 107% [P2(Chcen = rCepsoa) /T, - "1(Cheer - FCeuzgyy)/Ty0)
where: '

V is the enclosure volume at 105°F (ft3)

PHl is the enclosure initial pressure at e¥ert r (inches
Hg absolute) '

EZ is the enclosure fina] pressure (inches g absojute)

CHCen is- the enc]osUre.HC concentration at event pn (ppm C)

C is the enclosure methanol concentration calculated
2EB3Png to ss6 115-0n (d)(2)(i11) at event n
{(ppm C €arben) ,

-26-



T

r is the FID response factor to methanol
Al is the enclosure initial temperaturé'at evert R (OR)

IE is the enclosure final temoeéature (QRl

Fér variable volume enclosures. calculate the initial
recovered HC mass and initial recovéred methanol mass
according to the eguations used above except that Pz_gﬂg_l _

 shall equal P, and Tj.
- shall equal 1 and Tl )

(6)

Calculate the initié1 recovered methéno1 mass (M- )
according to 686.117-96(d)(1}, as amended March %§§g¥§93.

If the recovered HC mass agrees with the injected mass
within 2.0 percent and/or the recovered methanol mass
agrees with the injected mass withip 6.0 percent, continue
the test for the 24 hour temperature cycling period. It
the recovered mass differs from the injected mass by .
greater than 2-8 pereent the acceptable percentage(s) for
HC and/or methanol, repeat the enclosure concentration
measurement in step (E) and recalculate the ini%ia]
recovered HC mass (M and/or methanol mass (M 1ot
sl puapurt

If the recovered mas ed on the Tatest concent
measurement agrees within 2-6 the acceptable percentage(s)
of the injected mass, continue the test for the 24 hour
temperature cycling period and substitute this second
enclosure concentration measurement for C e and/or -
g%”§8 g in all subsequent calculations. EE grder to be a

v alibration, the final measurement of C,n 2 and
¢ shall be completed within the 900 secBRE%time Timit
6] d above. If the discrepancy persists, the test

shall be terminated and the cause of the difference
determined, followed by the correction of the problems(s)
and the restart of the test.

At the completion of the 24 hour temperature cycling
period. measure the final enclosure HC concentration
(CHC93)7 nd/or the final enclosure methanol concentration
(C 0 ~)7 ard.__For fixed-volume enclosures. measure the
figg? H?essure (Rs) and final temperature (T3) in the
enclosure. - :

For fived volume enclosures. & ¢calculate the final
recovered HC mass (MHCeZ) as follows:
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- - ° —4 . ) . . i
MHCeZ = [3.05 x V x 10 x(P3(CHCes - rCCHBOHB)/TB - Pl(CHCel - rCCHSOHI)/Tll]

* Muc,out = Myc in
where:

V is the enclosure volume at 105°%F (ft3)
Plis-the enclosure initijal pressure (inches Hg absolute)
P3 is the encTosure final pressure (inches Hg absolute)

C c is the enclosure HC concentration at the-end of the
ZH ﬁgur temperature cycling period (ppm C)

C H30H3 is the enclosure methano! concentration at the end
o? ?Re 24 hour temperature cycling period, calculated
according to §86.117-90 (d}(2)(iii) (ppm earben g)

r is the FID response féctor to methane]

T#l is the enclosure initial temperature (°R)

I;1s the enclosure finai temperature (R) "

M C.put 1S mass of hydroearben HC exiting the enclosure,
#H R case ef fixed volume eRelesures (grams)

M C.in 1S mass of Rydreecarben HC entering the enclosure,
4H thE ease of fixed velume eRedesures (grams)

For variable volume en¢losures., calculate the final
recovered HC mass and final recovered methanol mass

according to the equations used abpve except that P. and 13_

shall equal P, and T., and M, d My shall%equal &
. equa lﬂn .l a COUF dan Sha u

Calculate the final recovered methanol mass (M )
according to §86.117-96(d) (1), as aorgos Marchi3H2i50;

(H) If the calculated fina) recovered HC mass for the
enclosures is not within 3 percent of the initial enclosure

()(2) The running loss equipment shal] bé calibrated as follows:

(i) The chassis dynamometer shall pe calibrated according to
the requirements of 40 CFR 86.118-78. The calibration
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shaé1 be conducted at a typical ambient temperature of 75°F
+ B°F. :

(i) The running loss hydreearben HC analyzer shall be
calibrated according to the requirements of 40 CFR 86.121-
90. C i

_(iii) If a point source facility is used, the running Joss fuel
" yapor sampling system shall be calibrated according to the

requirements of 40 CFR 86.119-90, with the additional
requirement that the CVS System Verification at in 40 CFR
86.119-90(c) be conducted by injecting the known quantity
of propane into the inlet of the most frequently used fuel
vapor collector configured to collect vapors from the
source of the evaporative emission vapor storage canister.
This procedure shall be conducted in the running loss test
cell with the collector instalied in a.vehiclie in the
normal test configuration, excepi that the vent hose from
the vehicle evaporative emission canister shall be routed
to a ventilation outlet to avoid unrepresentative :
background HC concentration levels. The propane injection
shall be conducted by injecting approximately 4 grams of
propane into the collector while the vehicle is operated
over one Urban Dynamometer Driving Schedule (UDDS) test
procedure, as described in 40 CFR 86.115-78 and Appendix I.
The propane injection shaA] be gonducted at a typical -
ambient temperature of 76°F + 5 F. -

‘_(iv)'In the event the running loss test is conducted usiﬁg the
atmospheric sampling measurement technique, the following
procedure shall be used for the enclosure calibration:

(A) The initial and periodic determination of enclosure
background emissions shall be conducted according to
the procedures specified in §86.117-90(a)(1) through

- (a)(6). The enclosure shall be maintained at a nominal
temperature of 105.0 F throughout the four hour period.
The allowable enclosure background emissions as
calculated according to §86.117-90 (a)(7) shall not
be greater than 0.2 grams in 4 hours. The enclosure
may be sealed and the mixing fan operated for a period
of up to 12 hours before the initial HC concentration
reading is taken.

(B) The initial determination of enclosure internal volume
shall be performed according to the procedures
specified in §86.117-90 (b).

(C) The enclosure shall meet the calibration and retention
requirements of §86.117-90(c). The propane injection -
recovery test shall be conducted with a test vehicle
being Qriven over one UDDS cycle in the enclosure
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during the propane injection test. The vehicle used
shall be configured and operated under conditions which
ensure that its own running. loss contribution is
negligible, by using fuel of the lowest available
volatility (7.0 psi RVP), maintgining the tank
temperature at Jow levels (<100 F), and routing the
canister vent to the outside of the enclosure,

(v) Hot soak'enc]osuré.- The hot soak enclosure calibration
consists of the following parts: initial and periodic
determination of enclosure background emisgiops, initial

(vi) Diurnal and hot soak enclosure hydrocarben HC analyzer.

{vii) Other equipment. Other test equipment including
temperature ang Pressure sensors and the associated
amplifiers and recorders, flow measurement devices, and
other instruments shall be calibrated and operated
according to the manufacturer's specifications and
recommendat ions, and good engineering practice.

Road Load Power, Test Weight, Inertia Weight Class, -and Running
Loss Fuel Tank Temperature Profile Determination -

For all 1993 and subsequent model hybrid electric vehicles and
1985 and Subsequent model motor vehicles subject to running loss
and useful life standards,,§85.129-80 is amended to include an
additional subsection (which shall be cited herein as subsectijon
(d) of §86.129-80), to read:

(d) Determination o running loss test fuel tahk temperéture
profile . .

The manufacturer shall establish for each combination of
‘vehicle platform/powertrain/fueT tank submitted for
certificatijon a representative prdofile of fuel tank liquid and
vapor temperature versus time to be used ag the target
temperature profile for the running loss evaporative emissions
test drive cycle. If a vehicle has more than one fuel tank, a
profile shall be established for each tank. For 1996 ang
subsequent model motor vehicles, if manufacturers use a
vehicle model to develop a profile to represent muitiple
vehicle models, the vehicle model selected must have the
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greatest expected fuel liquid temperature and fuel vapor
temperature increase during driving of all of the vehicle
models it will represent. For 1996 and subsequent model motor
vehicles, manufacturers must select test vehicles with any
‘available vehicle options that could increase fuel temperature

- during driving, such as any feature that limits underbody air

flow. The profile shall be established by driving the vehicle
on-road over the same driving schedule as is used for the
running loss evaporative emissions test according to the
“following seguence:

(1) The vehicle to be used for the fuel tank temperature

" profile determination shall be equipped with at least 2
thermocouples installed so as to'provide a representative
bulk liquid average fuel temperature. The specific
placement of the thermocoupies shall take into account the
tank configuration and orientation and shall be along the-
major axis of the tank. The thermocouples shall not be
placed within internal reservoirs or other locations which
are thermally isolated from the bulk volume of the fuel.
The thermocouples shall be placed at a vertical depth
equivalent to the mid-volume of the liquid fuel at a fill
level of 40 percent of nominal tank capacity. A third
thermocouple, shall be installed in the approximate center
of the vapor space of the fuel tank. A pressure '
transducer with a minimum precision and accuracy of 2 1.0-
inches H.0 shall be connected to the vapor space of the .
fuel tanE. A means of conveniently draining the fuel tank
shall be provided. The vehicle shall be equipped with a

driver's aid which shall be configured to provide the test 5f

driver with the desired UDDS vehicle speed versus time
trace as defined in Part 86, Appendix I and with the
desired NYCC vehicle speed versus time trace as defined in
Part 86, Appendix I of the CFR, amended as of March 24,
1993, and the actual vehiclie speed. Vehicle coolant
temperature shall be monitered to ensure adequate vehicle
coolant air to the radiator intake(s). A computer, data
logger, or strip chart data recorder shall record the
following parameters during the test run:

-Desired speed

-Actual speed ,

-Average liquid fuel temperature (T1iq)
-Vapor space ‘temperature (Tvap)

-Vapor space pressure

The data recording system shall provide a time _resolution
of 1 second, and an accuracy of = 1 MPH, = 2.0°F, and =
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(2)

1.0 inches H,0. The temperature and Pressure signals may .
be recorded gt intervals of up to 30 seconds.

The'témperature'profile determination shaij be conducted
during ambient conditions which include:

: —ambign? temperature above 95°F and increasing or stable
(£ 2°F -

~sunny or mostly sunny with a maximum cloud cover of 25
percent

-wind conditions caim to Tight with maximum sustained
wind speeds of 15 MPH mnh: temporary gusts of wind
between 15 and 25 mph may occur up to 5 percent of the
total driving time

-road surface temperature (T.,~) at least 20°F above
ambient temperature (T b) T8F1993 to 1995 moded
hybrid vghic]es and 1988Pn0de] motor gehic]esé and at
teast 30°F above T or at least 1359F, whichever is
less for 1996 and gwgsequent model motor vehicles

‘Prior to the start of the profile generation, the fuel

tank may be artificgally heated to the ambient temperature
to a8 maximum of 105 F. e i ay_be soaked in a
temoerature~contro1ied enclosure. Fans blowing ambijent
2ir'may be used to help_contro]l fue] temperatures. ine
idlj ay _not be used to contro] fuel temperatyres. If
the fuel tank is artificially heated, the average liquid
fuel temperature and the vapor temperature must be

stabilized for a 0 at the ambignt .
temperature within + 2°F to_a_maximum before the
profile generation begins. th lowance for a lower
dnitial fuel temperature established in sectijon 4.9.viji is
used, the fue] in the test vehicle mav not be stabilized

at_a temperature higher than the established Tower fnitiajl
tgmpgratu[g. .

Tank pressure shall not exceed 10 inches of water 30
seconds after the start of the engine until the end of
engine operation during the temperature profile
determination unless a pressurized system is used and the
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- (3)

manufacturer demonstrates in a separate test that vapor
would not be vented to the atmosphere if the fuel cap was
removed at the end of the running less fuel tank
temperature profile determination.

The vehicle fuel tank shall be drained and filled to 40
percent of the nominal tank capacity with fuel maeting the

- requirements of paragraph 4.i. of these procedures. The

vehicle shall be moved to the location where the driving
cycle is to be conducted. It may be driven a maximum
distance of 5.0 miles, longer distances shall require that
the vehicle be transported by other means. The vehicle
shall be parked for a minimum of 12 hours in an open area
on a surface that is representative of the test road. The
orientation of the front of the vehicle during parking (N,
SW, etc.) shall be documented. Once the 12 hour minimum
parking time has been achieved and the ambient temperature
and weather conditions and track surface temperature are

within the allowable ranges. the vehicle engine shall be -

started. The vehicle air conditioning system (if so
equipped) shall be set to the "NORMAL™ air conditioning
mode and adjusted to the minimum discharge air temperature

- and high fan speed. Vehicles eguipped with automatic

temperature controlled air conditioning systems shall be .
operated in "AUTgMATIC“ temperature and fan modes with the
system set at 72°F. The vehicle may be operated at
minimum throttle for periods up to 60 secends prior to
beginning the first UDDS cycle in order to move from the
parking location onto the road surface. The driver's aid .
shall be started and the vehicle operated over three B
sequential UDDS cycles with the transmission operated in
the same manner as specified in 40 CFR 86.128-79. For
1996 and -subseguent model motor vehicles, the vehicles
shall be operated over one UDDS cycle, then two HYCCs, and
another UDDS cycle instead of over three UDDS cycles. The
end of each UDDS cycle and the end of the two NYCCs, if
applicable, shall be followed by an jdle period of 120
seconds during which the engine shall remain on with the
vehicle in the same transmission range and clutch (if so
equipped) actuation mode as specified in §86.128-79

except for the following:

Revise section (¢) to include: Idle modes may be run with
automatic transmission in "Neutral® and shall be placed in
"Drive" with the wheels braked at least 5 seconds before
the end of the idle mode. Manual transmission may be in
"Neutral" with the clutch engaged and shall be placed in
gear with the clutch disengaged at least 5 seconds before
the end of the idle mode.

The data recording system shall provide a record of the
required parameters over the entire sequence from the
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initiation of the first UDDS cycle to the end of the third
120 second idle period. Following the completion of the
test, the data recording system and driver's aid shall be
turned off.

(4) In addition to the vehicle data recording, the following
- parameters shall be documented for the running loss test
fuel tank temperature qetermination:
-Date and time of vehicle fue]ing
~Odometer reading at_vehic]e fueTing

-Date and time vehicle was parked ang parking location
and orientation

-Odometer reading at parking

=Time and_temperature of fuel tank heating. if

appiicable RS

-Date and time engine was started

-Time of initiation of first UDDS cycle
~Time of Eompletion of third 120 second idle period

-Ambient temperature and track surface temperature at

initiation of first UDDS cycle (Tampy and Tg, 1)

-Ambient temperafure and track surface temperature at
completion of third 120 second idle period (Tambz and

sur2’

(5) The three UDDS cycle driving traces and the two UDDS and
two NYCC driving traces shall be verified to meet the
speed tolerance requirements of 40 CFR 86.115-78 (b)(1),
amended as follows: . .

Revise (v) to read: When conducted to meet the
requirements of §86.129, up to three additional
occurrences of speed variations greater than the tolerance
are acceptable, provided they occur for tess than 15
seconds on any occasion. Al] speed variations must pe
clearly documented as to the time and speed at that point
in relation to the driving schedule.

Add (vi) to read: When conducted to meet the requirements
of §86.129 and §86.132, the Speed tolerance shall be

as specified above, except that the upper and Tower 1limits
shall be,4 mph.-
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The’fo1]owihg temperature conditions shall be verified:

95.0°F

v

(Tambl)
- 2.0°F)

1%

(Tambz) (Tahbl

For 1993 to 1995 model hybrid vehicles and 1995 model
- motor vehicles:

20.0°F

Iv

(Tsurl - Tambl)
20.0°F

|v

(Tsyr2 - Tamb2)
For 1996 and subsequent model motor vehicles:

Teur(n) = Tamb(n)) 2 30.0°%F

where n is the incremental measurements in time.

or T > 135%F
sur——— .
" Failure to comply.with any of these requirements shall
result in a void test, and require that the entire test
procedure be repeated beginning with the fuel drain
specified in (d)(3) of this subparagraph. If all of these
requirements are met, the following calculations shall be
pgrformed: ' '
_Tcorr = Ty - o _

where: T,.. is the 1iquid fuel temperature or vaper

' f&éi temperature during the drive (°F) where i

is the incremental measurements in time

T, is the corresgonding liquid fuel temperature
of vapor fuvel temperature observed gt the start
of the specified driving schedule ("F)

The individual tank liquid (T,. ) and vapor space (T
temperatures recorded during EHS test run shall be
adjusted by arithmetically adding the corresponding

vap)

tempersture correction (7 o ) adjustment calculated above
to 105°F. If T_ is higheF ERan the corresponding ambient
temperature b , the temperature correction shall be

determined by the above equation plus the difference in T

and the corresponding ambient temperature. ©
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g.

modifications:

i.

General Requirements.

The following language shaj] be applicabie in lieu of
§86.130-78:

For 1993 tgq 1995 mode1 hybrid electric vehicles ang 1995
model motor vehicles, the test Sequence shown ip Figure.2

two-day diurna]'sequence to determine conformity with the
standards set forth. -Methano1 measurements may be omitted
when methanol-fueled vehicles will not be tested in the
evaporative enclosure, Ambient temperature levels
éncountered by the test vehicle throughout the entire
duration of thisotest Sequence shall not pe less than 68°F
nor more than 8, unless otherwise specified. The
temperatures monitored during testing .shal] be representative
of these experienced by the test vehicle. The test vehicle
shall be approximately leve} during all phases of the test
sequence to prevent abnormal fuel distribution. The
temperature tolerance of 4 soak period may be waived for up
to 10 minutes to allow purging of the enclosure or

‘transporting the vehicte into the. enciosure,

If tests are invaTjdatgd after collection of ission da
from previous test Segments., the test may be repeated to
ollect only those data points needed to complete emission
measuremsnt Co ith isgi tandard
determined by combining emission measurements from these
different test runs. If any emission measurements are
Lepeated, the new measurements supersede previous values,




The three-day diurnal test sequence shown in Figure'z {and
Figure 3 for hybrid electric vehicles) fis briefly described
as follows: :

A.

The fuel tank shall be drained and filled to the
prescribed tank fuel volume, as specified in 40 CFR

'_,86.082-2, in preparation for the vehicle
preconditioning. '

The vehicle preconditioning drive shall be performed in
accordance with 40 CFR 86.132-90, except that following
the vehicle fueling step at §86.132-90(a)(1) a '
minimum soak period of 6 hours shall be provided to
allow the vehicle to stabilize to ambient temperature
prior to the preconditioning drive. Vehicles performing
consecutive tests at a test point with the same fuel * .
specification and while remaining under laboratory
ambient temperature conditions for at least & hours, may

" eliminate the initial fuel drain and fill and vehicle.

soak. ~In such cases, each subsequent test shall begin
with the preconditioning drive. For hybrid electric -
vehicles only, the manufacturer may elect to perform the
All1-Electric Range Test pursuant to §9.f. of the
“California Exhaust Emission Standards and Test
Procedures for 1988 and Subseguent Model Passenger Cars,
Light-Duty Trucks, and Medium-Duty Yehicles" as :
incorporated by reference in §1960.1(k) of Title 13,
California Code of Regulations prior to vehicie
preconditioning. '

Following the vehicle preconditioning drive, the fuel
tank shall be drained and then filled to 40 percent
capacity. . .

The vehicle shall be allowed to soak for 12 to 36 hours

prior to the exhaust emissions test.

During the 12 to 36 hour soak specified in subparagraph
D. above, the vehicle's canister shall be purged with a
volume of air equivalent to 300.canister charcoal bed
volumes at a flow rate of 48 SCFH (22.7 slpm). For
hybrid electric vehicles, the battery pack shall be
discharged to the state of charge that satisfies one of
the following two conditions: (1) the state of charge
i at the lowest level allowed by the control unit of
the auxiliary power unit, or {2) the state of charge 1is
set such that auxiliary power unit operation will be at
its maximum power level at the beginning and through the
emission test.

%he canister shall then be loaded using a butane-
nitrogen mixture.
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G. Perform exhaust emission tests in accordance with
procedures as provided in section 1960.1{k), Title 13,
. California Codeuof Regulations, and these procedures.

H. Upon compietion of the hot start test, the vehicle shall
be parked in a temperature controlled area between-ong
.to six hours to stabilize the fue] temperature at 105°F
for one hours, Artificial cooling or heating of the
fuel tgnk may be induced to achieve a fuel temperature
of 1065°F. The initial fuel and. if_applicable, vapor

MaXimum foed tempepagupe aehieved by a stabilized
vehiele during a 105%F day-

I. A running Joss test shall be performed after the fuel
tank is stabilized at 105°F, The fuel tank temperature
shall be controliaq using a specified tank temperature
profile for that vehicle during the test. The
temperature profile shall be achieved either using
temperature controllers or by an air management system

J. The hot soak ‘enclosure test shall then Be performed at
an enclosure ambient temperature of 105°F,

K. Upon completion of the hot soak enclosure test, the
ehicle shall be soaked for no less than 6 hours nor
more than 36 hours. For at least the Tast 6 hgurs of
this period, the vehicle shall be soaked at 65°F,

L. A three-day diurnal tesf shall be performed in a
variable temperature enclosure: ’

The supplementa? two-day diurnal sequence in Figure 4 (and
Figure 5 for hybrid electric vehicles) shall be conducted

all times and that the diurnal test will consist of a two-day
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ii.

Vehicle Pkepatation

" Amend 40 CFR 86.131-90 to read:

(@) Prépare the fuel tank(s) for recording the temperature(s)

of the prescribed test fuel liguid and. if applicable.
fuel vapor. according te the requirements of paragraph
~4.f. (§86.129-80(d)(1)). Measurement of the fuel vapor
temperature is optional., If vapor temperature is not
measured., the measurement of-the fuel tank pressuyre is

not reguired,

(b) If appticable, ¥ the vehicle shall be equipped with a
pressure transducer to monitor the fuel tank headspace
pressure during the test. The transducer shall have an
accuracy and precision of + 1.0 inches water.

~{c) Provide additional fittings and adapters, as required, to

accommodate a fuel drain at the Towest point possible in
the fuel tank(s) as installed on the vehicle. '

(d) Provide valving or other means to allow purging and
- loading of the evaporative emission canister(s). Special
- care shall be taken during this step not to alter normal
functions of the fuel vapor system components.

(e) For vehicles to be tested for running loss emissions,:
prepare the exhaust system by sealing and/or plugging all.
detectable sources of exhaust gas leaks. The exhaust

- system shall be tested or inspected to ensure that
detectable exhaust hydrocarbons are not -emitted into the
running loss enclosure during the running loss test.

. Vehicle Preconditioning

Amend paragraph 86.132-80 by adding the following
subparagraph (2)(2)(i) which reads:

(i) For hybrid electric vehicles, the battery pack shall be
discharged to or just below the state-of-charge at which
operation of the auxiliary power unit will be initiated by
the vehicle's control strategy. One UDDS shall be used for
preconditioning. If the auxiiliary power unit is capable of
being manually activated (which would cause the vehicle to be
classified as a Type C HEV), the auxiliary power unit shall
be activated at the beginning and throughout the emission
test.

The following language shall be applicable in Tieu of

§86.132-90(a)(4):
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ensure that the evaporative emission control system is -
subjected to conditions typical of normai driving. The
‘optional preconditioning shall consist of no less than 20 and
no more than 50 miles of on-road mileage accumulation under

. The folléwing language shall be applicable in lieu of
' §86.132-80(b): .

A.  Within five minutes of completion of preconditioning,
the vehicle shall be driven off the dynamometer to a
work area.

B. The fuel tank(s) of the prepared vehicle shal] be
drajned and refjlled with the applicable test fuel, as
specified in paragraph 4.i. of these procedures, to the
prescribed tank fuel volume, defined in §86.082-2,

The vehicle shall be refueled within 1 hour of
completion of the preconditioning drive.

C. Following ‘the fuel drain and fill described in
Subparagraph B. above, the test vehicie shall be allowed
to soak for a period of not less than 12 or more than 36
hours prior to the exhaust emissions test. During the
soak period, the canister shal] be connected to a pump
Or compressors purged with airy then and loaded with
butane as described in D. below for the three-day
diurnal sequence and in E. below for the supplemental
two-day diurnat Sequence.  For all vehicles certified to

the running loss and useful jife standards which are
subjected to_exhaust emissions testing only, the
canister loadinag procedure as_set forth ip paragraph

4.9.i3i.D shall be used,

For vehicles designed to _use fuel consisting of at jeast

80 percent methano] by volume, canister preconditioning
shall be performed with a fue apor compositio
~representative of the vapor space _composition in the
vehicle's fuel tank. Manufacturers shal] develo
procedure to precondition the canister, if the vehicle
is so equipped for the different fuel. The procedure
shall _represent a canister Joading equivalent to that
Specified in D..below for the three-day dj al_seque

and in E, below for the supplemental two-day diurnal
sequence and shal) be approved in advance by the

Yecutive Officer

g

D. For the three-day diurnal sequence, the evaporative
emissions storage canister(s) shall be preloaded with an
amount of butane equivalent to 1.5 times the nominal
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working capacity. For vehicles with multiple.canisters
in a series configuration. the sef of canisters must be
preconditioned gs_a_unif. For vehicles with multiple:
canisters in g parallel configuratjon, each canister
shall be preconditioned separately. In addition, for
and later mode gar vehicles equipped wi
refueling canisters, these canisters shall be
preconditioned for the three-dav diurnal test sequence
according to the procedure in section 4.g. #71.E.{F}. If

g vehicle js designed to actively contreol evaporative or

fueling emissions wi canister. t manuf urer
shall devise an appropriate preconditioning procedure

subiject to the approval of the Executive Officer. If

canisters on both certification and production vehicles :

are equipped with purge and load servic orts

service port shall be used for the canister
preconditioning. The nominal working capacity of a
carbon canister shall be established by determining the
mass of butane required to load a stabilized canister to

- a two gram breakthrough. The 2 gram bredkthrough is

defined as the point at which the cumulative quantity of
hydrocarbons emitted is equal to 2 grams. The .
determination of nominal capacity shall be based on the
average capacity of no less than five canisters which
are in a stabilized condition. For stabilization, .each
- canister must be cycled no less than 10 times and no
more than 100 times to a two gram breakthrough with a-
50/50 mixture by volume of butane and nitrogen, at a
rate of 15 + 2 grams butane per hour. Each canister
foading step must be preceded by canister purging with
300 canister bed volume exchanges at 48 SCFH. The i
following procedure shall be used to preload the
canister: ‘ :

I. Prepare the evaporative emission canister(s) for
the canister purging and loading operation. The
canister shall not be removed from the vehicle,
uniess access to the canister in its normal
location is so restricted that purging and loading
can only reasonably be accomplished by removing the
canister from the vehicle. Special care shall be
taken during this step so that the normal functions

“of the fuel system components or the normal
pressure relationships in the system are not
disturbed. The canister purge shall be performed
with ambient air of controlled humidity to 50 + 25
grains per pound of dry air. This may be
accomplished by purging the canister in & room
which is conditioned to this level of absolute
humidity. The flow rate of the purge air shzll be
maintained at a nominal flow rate of 48 SCFH (22.7
sipm), and the duration shall be determined to
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) provide a total-purge volume flow through the
canister equivalent to 300 canister charcoal bed
velume exchanges. co

II. The evaporative emission canister(s) shall then be

volume., The butane shall be loaded into the
canister at a rate of 15 + 2 grams of butane per
hour. If the canister Toading at this rate takes
longer than 12 hours, a manufacturer may determine
a new rate, based on completing the canister
Toading in no less than 12 hours. Either a
Critical Flow Orifice (CFO) butane injection
device, 3 gravimetric method, op electronic mass
flow controliers shalj be used to fulfill the -
requirements of this step. The time of compietion
of the canister loading activity shall be recorded.
Manufacturers shalj disclose to the Executive
Officer their canister loading procedure, The
protocol may not allow for the replacement of
components. 1Ip addition, the Executive Officer ma
require that the manufacturer demonstrate that the
procedure does not unduly disturb the components of
the evaporative System.

III. Reconnect the evaporative emission canister(s), jf

applicable,

configuration, the set of canisters must be
preconditioned as a ynit. For vehicles with multipie
canisters in a paralie] configuration, each canister
shall be preconditioned separately. Ip additfon, for
mode] vear 1998 and Jater vehicles equipped wi
refueling capisters. these canjsters shall be
preconditjoned for the Suppiemental two-diurnal test
sequence_according to the procedure in 4.9 933, E(I),
Breakthrough may be determined by emission measurement
in an enclosure or by measuring.the weight gain of an
auxiliary evaporative canister connected downstream of
the vehicle's canister, in which case, the following
references to the enclosure can be ignored. The
auxiliary canister shall be well purged with ambient air
of humidity controlied to 50+25 grains per pound of dry
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air ﬁfiotho loading. Breakthfough is defined as the
. point at which the cumulative quantity of hydrocarbons
~emitted is equal fo 2 grams. . -

I. The following procedure provides for loading of the
canister to breakthrough with a mixture composed of
50 percent butane and 50 percent nitrogen by

volume. If the canisters on both certification and

CII,

production vehicles are equipped with purge and

Joad service ports. the service port shall be used

for the canister preconditioning.

1.

Prepare the evaporative/refueling emission
canister(s) for the canister loading operation.
The canister shall not be removed from the
vehicle, unless access to the canister in its
normal location is so restricted that loading

" can only reasonably be accomplished by removing

the canister from the vehicle. Special care
shall be taken during this step to avoid damage
to the components and the integrity of the fuel
system. The evaporative emission enclosure
shall be purged for several minutes. The FID
hydrocarbon analyzer shall be zeroced and spanned
immediately prior to the canister loading
procedure. If not already on, the evaporative
enclosure mixing fan shall be turned on at this
time. Place the .vehicle in the sealed enclosure
and measure emissions with the FID. o

. Load the canister with a mixture composed of

50/50 mixture by volume of butane and-nitrogen
at a rate of 40 + 2 grams butane per hour. As
soon as the canister reaches breakthrough, the
vapor source shall be shut off.

. Reconnect the evaporative/refueling emission:

canister, if applicable.

The following procedure provides for loading the
canister with repeated diurnal heat builds to
breakthrough.

1,

The evaporative emission enclosure shall be
purged for several minutes. - The FID hydrocarbon
analyzer shall be zeroed and spanned immediately
prior to the diurnal heat builds. If not
already on, the evaporative enclosure mixing fan
shall be turned on at this time. The average
temBerature of the dispensed fuel shall be 60
+12°F. Within oné hour of being refueled, the
vehicle shall be placed, with the engine shut
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iv.

off, in the evaporative emission enclosure. The
fuel tank temperature sensor .shall be connected
to the temperature recording system. A heat
source, specified 1n'§86.107-90(a)(4), shall

be properly positioned with respect to the fuel
tank(s) and connected to the temperature
controlier.

. The fuel may be artificially heated or cooled to

the starting diurnal temperature of 65°F. Turn
off purge blower (if not already off); close and
seal enclosure doors; and initiate measurement
of the hydrocarbon level in the enclosure. When
the fuel temperature reaches 65°F, start the
diurnal heat build. The diurnal heat buiid

should conform to the Tollowing function to
within + 4°F: . :

0.4t

I+

FeT,

F is the fuel temperature,'oF o
To is the initial temperature, °F -
t"is the time since beginning of test, minutes

. As soon as breakthrough obcurs or when the fuel

temperature reaches 105 F, whichever occurs
first, the heat source shall be turned off, the
enclosure doors shall be Unsealed and opened.

If breakthrough has not occurred by the time the
fuel temperature reaches 1057F, the heat source
shall be removed from the vehicle, the vehicie
shall be removed (with the engine still off)
from the evaporative emission enclosure and the
entire procedure outlined above shall be
repeated until breakthrough occurs.

- After breakthrough occurs, the fuel tank(s) of

the prepared vehicle shall be drained and Tilled
with test fuel, as specified in paragraph 4.1.
of these procedures, to the "tank fuel volume*
defined in §86.082-2. The fuel shall pe
stabilized to a temperature within + 3°F of the
lab ambient before beginning the driving cycle
for the exhaust emission test. .

Dynamometer procedure,
To be conducted according to 40 CFR 86.135-90,
. Engine starting and restarting.

Amend 40 CFR 86.136-90 to read as follows:
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vi.

Cvid.

Revise section (¢) to read: If the vehicle does not start

after the manufacturer's recommended cranking time {(or 10
continuous seconds in the absence of a manufacturer’s
recommendation), cranking shall cease for the period
recommended by the manufacturer (or 10 seconds in the absence
of a manufacturer's recommendation). This may be repeated
for up to three start attempts. If the vehicle does not
start after three attempts, the reason for failure to start
shall be determined. The gas flow measuring device on the

VS (usually a revolution counter) or CFY shall be turned off

and the sampler selector valves, including the alcohol
sampler, placed in the “"standby" position during this
diagnostic period.. In addition, either the CVS should be
turned off, or the exhaust tube disconnected from the ‘
tailpipe during the diagnostic period. If failure to start
is an operational error, the vehicle shall be rescheduled for

testing from a cold start.

Dynamometer test run, gaseous and pérti;ulate emissions.
To be éonducted according to 40 CFR 86.13?-90.
Vehicle Fuel Tank Temperature Stabilization

Immediately after the hot transient exhaust emission test,
the vehicle shall be soaked in a temperature controlled area
between one hour to six hours, until the fuel and, i
applicable, vapor temperatures are stabilized at 105°F = 3°F -
for one hour. This is a preparatory step for the running .
loss test., Cooling or heating og the fuel tank may be
induced to bring tge fuel to 105°F. Ihe fuel heating rate
shall not exceed 5°F in any l1-hour interval. Higher fuel
heatinq rates are allowed with Fxecutive Officer approval if
the 65°E per hour heating rate is_ insufficient to heat the
fue] to 105°F in the allowed soak time. The vehicle fuel
temperature stabilization step may be omitted on vehicles
whose tank.fuea and, if appljcable. vapor temperatures are.

already at 105°F upon completion of the exhaust emission

test.

The jnitial fuel and, _if applticable,. vaporotemperatures for
the running loss test may be less than 105°F with advance
Executive Officer approval if the manufacturer is able to

provide data justifying lewer igit1a1 temperatures at least

- 3°F lower than the required 106 F starting temperature. The

test data.shall include the maximum fuel temperatures
experienced by the vehicle during an extended parking event
and after a UDDS cvcle_and be conducted on a day which meets
the ambient conditions specified in section 4.f.{d)(2),
ovcept the ambient temperature must be at least 105 F.
During the profile generation. the femperature offset shall
apply. ¥The fued ard vaper temperatures shall reflect the
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M2 ¥ $muR #Ee#etempeFatuFes aeh#eved'by a stabiiized vehiele
daring a 10B6°F day~ : ’

conditioning systems shall be operated in "AUTOMATIE"
temperature and fan modes with the system set at 729F

viii. Running Loss Test

After the fue] temperature is stabilized at 105°F or at the
temperature specified by the manufacturer, the running loss
test shall be performed. During the test, the anningoloss
measurement enclosure shall be maintained at 105°F + b°F.
maximum and within + 2°F on average throughout the running
loss test sequence. Control of the vapor temperature
throughout the test to feliow the vapor temperature profije
generated according to the procedures in sectjon 4.f. is
optional, In those instances where vabor temperature js not
controlled to follow the profile, the measurement of the fue}

tank pressure is not required, and A.X. and B.Y below shal)
not apply. In the event that a4 vehicle exceeds the
appliicable emission standard during confirmatory testing or
in-use compliance testing, and the vapor temperature was not
controliled, the manufacturer mav, utilizing its own
resources, test the vehicle to demonstrate jf the excess
emissions are attributable to inadequate contro] of vapor
temperature. If the vehicle has more than one fuel tank, the
fuel temperature in each tank shall follow the profile
generated in paragraph 4.f. If a warning light or gauge
indicates that the vehicle's engine coolant has overheated,
the test run may be stopped.

A.  If running loss teéting is conducted using an enclosure
- which incorporates atmospheric sampling equipment, the
- manufacturer shal) perform the following steps for each
test: '

~I. The running loss enclosure shall be pburged for
several minutes immediately prior to the test. If
rat any time the concentration of hydrocarbons, of
alcohol, or of aleohol and hydrocarbons exceeds
156,000 ppm C, the enclosure should be immediately
! purged. This concentration provides at least a 4:1
safety factor against the lean flammability 1imit.

II. Place the drive wheels of the vehicle on the
dynamomster without starting the engine.

IIT. Attach the exhaust tube to the vehicle tailpipe(s).

-
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IV. The ‘test vehicle windows and the luggage
compartments shall be closed.

V. The fuel tank temperature sensor and the ambient
temperature sensor shall be connected to the
temperature recording system and, if required, to
the air management and temperature controllers.

The vehiclte cooling fan shall be positioned as
described in 40 CFR 86.135-90(b). During the
running loss test, the cover of the vehicle engine
compartment shall be closed as much as possible,
windows shall be closed, and air conditioning
system (if so equipped) shall be operated according
to the requirements of paragraph 4.f. (§86.129-80
(d)(3)). Vehicle coolant temperature shall be
menitored to ensure adequate vehicle coolant air to
the radiator intake(s). The temperature recording
system and the hydrocarbon and alcohol emission-

" data recording system shall be started.

VI. Close and seal enclosure doors.

" VII. When the ambient temperature is 106°F + 5°F, the
_ . running loss test shall begin. Analyze enclosure
atmosphere for hydrocarbons and alcohol at the
beginning of each phase of the test (i.e., each
UDDS and 120 second jdle; the two NYCCs and 120
second idle) and record. This is the background
 hydrocarbon concentration, herein denoted as

c for each phase of the test and the o
bggﬁépgund methanol concentration, herein denoted
as C H for each phase of the test. The
methgﬁg? Egﬂgling must start simultaneously with
the initiation of the hydrocarbon analysis and
continue for 4.0 + 0.5 minutes. Record the time
elapsed during this analysis. If the 4 minute
sample period is inadequate to collect a sample of
sufficient concentration to allow accurate Gas
Chromatography analysis, rapidly collect the
methano]l sample in a bag and then bubble the bag .
sample through the impingers at the specified Tlow
rate. The time elapsed between collection of the
bag sample and flow through the impingers should be .
minimized to prevent any losses. -

VIII. For 1993 to 1995 model hybrid electric vehicles and
. 1995 model motor vehicles, the vehicle shall be
driven through three UDDS test procedures. For
1996 and subsequent model motor vehicles, the
vehicle shall be driven through one UDDS, then two
NYCCs and followed by one UDDS. The UDDS and the
NYCC driving traces shall be verified to meet the
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IX.

speed tolerance requirements of §86.115-78 (b).

The end of each UDDS cycle and the two NYCCs, if
applicable, shall be followed by an idle period of .
120 seconds during which the engine shall remain on
with the vehicle in the same transmission range and
clutch (if so equipped) actuation mode as specified
in §86.128-79, modified by paragraph 4.f.d.3.

paragraph 4.f. (§86.129-80(d)) for the same

vehicle platform/poWertrain/fuel tank :
configuration. For 1996 and Subsequent model motor
vehicles, the fuel tank vapor temperature
throughout the running loss test shat] agree with
the corresponding vapor temperature with a
tolerance of + 5°F, A running loss test with a
fuel tank vapor temperature that exceeded the
corresponding vapor temperature profile by more -
than the + 5°F tolerance may be considered valid if
test results comply with the applicable running
loss evaporative emission standards, For 1995 and

. Subsequent model motor vehicles, the fuel] tank

vapor temperature during the final 120 second idle

monitored at a frequency of at Jeast once every 15
seconds. :

" For engine starting and restarting, the provisions

of §86.136-90(a) and (e} shall apply. If the
vehicle does not start after the manufacturer's
recommended cranking time or 10 continuous seconds
in-the absence$f a manufacturer's recommendation,
cranking shall cease for the period recommended by
the manufacturer or 10 seconds in the absence of a
manufacturer's recommendation. This may be
repeated for up to three start attempts. If the
vehicle does not start after these three attempts,
cranking shall cease and the reason for failure to

- start shalil be determined. If the Tailure is

caused by a vehicle mailfunction, corrective action
of less than 30 minutes duration may be taken
(according to §86.090-25), and the test

continued, provided that the ambient conditions to
which the vehicle is exposed are maintained at
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XI.

XII.

XIII.

"105°F « 5°F. When the engine starts, the timing

sequence of the driving schedule shall begin., If
the vehicle cannot be started, the test shall be
voided. ‘

. Tank preséure shall not exceed 10 inches of water

30 seconds after the start of the engine erEil the
erd of ergire speratien during the running loss
test unless a pressurized system is used and the
manufacturer demonstrates in a separate test that
vapor would not be vented to the atmosphere if the
fuel cap was removed at the end of the test.
Transitory incidents of the pressure exceeding 10
inches of water. not greater than 10 percent of the

total driving time. shall be acceptable during the
running loss test if the manufacturer can :
demonstrate that the tank pressure does not exceed
10 inches of water during in-use operation. No

| pressure checks of the evaporative system shall be

allowed. If the mapufacturer suspects faulty or
malfunctioning instrumentation, a repair of the
test instrumentation may be performed. Under no
circumstances will any changes/repairs to the

evaporative emissions control system be allowed.

The FID hydrocarbon analyzer shall be zeroed and
spanned immediately prior to the end of each phase
of the test.

Analyze the enclosure atmosphere for hydrocarbons
and for alcohol following each phase. This is the
sampie hydrocarbon concentration, herein denoted as
C for each phase of the test and the sample
aHESﬁBi concentration, herein denoted as C

for each phase of the test. The sample hyEﬂEQQPLBA
and alcohol concentration for a particular phase of
the test shall serve as the background :
concentration for the next phase of the test. The
running loss test ends with completion of the final
120 second idle and occurs 75 + 2 minutes (if the
three UDDS are conducted) or 72 & 2 minutes (if the
UpDS, two NYCCs, and the UDDS are conducted) after
the test begins. The elapsed time of this analysis
shall be recorded. - -

Turn off _the vehicle cooling fan and the vehicle
underbody fan if used. The test vehicle windows
and luggage compartment shall be opened. This is a
preparatory step for the hot soak evaporative
emission test.
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XIV.

XV,

.The technician may now leave the encIosure'through.

one of the enclosure doors, The enclosure door
shall be open no longer -than necessary for the
technician to leave.,

For certification purposes, I jf background
emissions of the tect vehicle adversely affect test
accuracy, a manufacturer may submit data to the
Executive 0fficer demonstrating the problem. If,
based on the .information provided by the -
manufacturer, the Executive Officer determines that
background emissions do adversely affect test
accuracy, the manufactirer shall submit for
Executive Officer approval seme means te €ompenrsate

‘sSource of the emissions, the methodology for

quantification of the emissions, the gmount of
emissions, and the estimated decay rate for these
emissions. The Executive Officer shall approve the
use of correction factors to mihimize the effects
of the problem if supported by experimental data
submitted by the ‘manufacturer’. :

B. If running toss testing is conducted using a cell which.
incorporates point source sampling equipment, the
manufacturer shall perform the following steps for each

test

I.

II.

The running loss test shall pe conducted in a test
cell meeting the specifications of §86,107-90
(a)(1) as modified by paragraph 4.d.1ii of these
procedures. Ambient temperature in the runnigg
loss test cell shalj bg maintained at 105 & 5°F )
maximum and within s+ 2°F on average throughout the
running loss test Sequence. The ambient test cell

test may proceed.

The vehicle cooling fan shall be positioned as
described in 40 CFR 86.135-90(b). During the i
running loss test, the cover of the vehicle engine
compartment shall be closed 8s much as possible,
windows shall be closed, and air conditioning
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~ III.

Iv.

“system (if so equipped) shall be operated according

to the reguirements of paragraph 4.f. (§86.125-80
(d)(3)). Vehicle coolant temperature shall be
monitored to ensure adequate vehicle coolant air to
the radiator intake(s).

For 1993 to 1995 model hybrid electric vehicles and
1995 model motor vehicles, the vehicle shall be
operated on the dynamometer -over three UbDS. Feor.
1896 and subsequent model motor vehicles, the
vehicle shall be operated on the dynamometer over
one UDDS, two NYCCs, and one ynDs. Each UDDS and
NYCC driving trace shall be verified to meet the
speed tolerance requirements of §86.115-78 (b) as
modified by paragraph 4.f. Idle periods of 120
seconds shall be added to the end of each of the
UDDS and to the end of the two NYCCs. The
transmission may be operated according to the
specifications of §86.128-79 as modified by
paragraph 4.f.d.3.. Engine.starting and restarting
shall be conducted according to paragraph '
4,g.viii. A IX, ' :

The fuel tank liquid temperature during the
dynsmometeb drive shall be controlled within =
370% of the fuel tank liquid temperature profile
obtained on the road according to the procedures in
paragraph 4.f. (§86.129-80(d)) for the same-
vehicle platform/powertrain/fuel tank
configuration. For 1996 and subsequent model motor
vehicles, the fuel tank vapor temperature '
throughout the running loss test shall agree with -
the corresponding.vapor temperature with a
tolerance of = 5°F. A running loss test with a
fuel tank vapor temperature that exceeded the
corresponding vapor temperature profile by more
than the + 5°F tolerance may be considered valid if

~ test results comply with the applicable running

loss evaporative emission standards. For 1995 and
subsequent model motor vehicles, the fuel tank
vapor temperature during the final 120 second idle

~period shall agree with the corresponding vapor

temBerature from the on-road profile within =

3 0°F. For testing conducted by the Executive
0fficer, vapor temperatures may be cooler than the
cpecified tolerances without jpvalidating test
results. The fuel tank temperatures shall be
monitored at a freguency of at least once every 15
seconds. ‘ .
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- VI,

VII.

VIII.

IX.

Transitory incidents of the pressure exceeding 10
inches of water, not greater than 10 percent of the

total driving time. shall be acceptable during the

- running loss test if the manufacturer can

After the test vehicle is positioned on the
dynamometer, the running loss vapor collection
system shall be Properly positioned at the
specified discrete emissions sources, which include
vapor vents of the vehicle's fuei system, if not
already positioned. The typical vapor vents for
current fuel systems are the vents of the
evaporative emission canister(s) and the tank
pressure relief vent typicalIy integrated into the
fuel tank cap as depicted in Figure 1. oOther
designated places, if any, where fuel vapor can
escape, shall also be included.

The running-TOSS'vapor collection system may be
€onnected to the PDP-CYS or CFV bag collection
system. Otherwise, running loss vapors shall be
sampled cont inuously with analyzers meeting the
requirements of §86.107-90(a)(2).

The temperature of the collection system unti1 it
enters the main di]utign airstrgam shall be )
maintained between 175%F to 200°F throughout the
test to prevent ‘fue) vapor condensation.

The sample bégs-shall be analyzed within 20 minutes
of theijr respective sample collection phases, as
described in §86.137-90(b)(15).

After the completion of the final 120 seconds, turn

off the vehicle cooling fan and the vehicle
underbody fan if used. -
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C.  Manufacturers may use an alternative running loss test

procedure if it provides an equivalent demonstration of

~compliance. -However, confirmatory testing or in-use .
compliance testing may be conducted by the Executive
Officer using either the running loss measurement .
enclosure incorporating atmospheric sampling equipment
or point source sampling equipment as specified in

" paragraph 4.d.ii (§86.107-90(a)(1)), and the procedure
as outlined in either paragraph 4.g.viii.A. or
4.g.viii.B. of this test procedure.

ix. Hot-soak test.
Amend 40 CFR 86.138-90 as follows:

Revise the first paragraph of this section to read: For the
three-day diurnal sequence, the hot soak evaporative emission

tect shall be conducted immediately following the running
loss test. The hot soak test shall be performed at an

ambient temperature of 105°F + 10.0°F for the first 5 minutes
of the test. . The remainder of the hot soak test shall be '
performed at 105°F + 5.0°F and + 2.0°F on average. .

A. . Revise section {a) to read: If the hot soak test is

"~ conducted in the running loss enclosure, the final
hydrocarbon and alcohol concentration for the running
loss test, calculated in paragraph 4.g.xi.C.2.11., shall
be the initial hydrocarbon concentration (time=0 .
minutes) C; and the initial alcohol concentration
(time=0 miHE8ds) Copapyo; for the hot soak test. If the
vehicle must be trgﬁggo?ied to a different enclosure,
sections (b) through (f), as modified below, shall be
conducted. :

B. Revise section (d) to include: Analyze the enclosure
_atmosphere for hydrocarbons and alcohel and record.
This is the initial (time=0 minutes) hydrocarbon
concentration, C and the initial (time=0 minutes)
alcohol concentrEE?An, CCHBOH 1° required in paragraph
4.g.xi.C.(2)(I). € :

C. Revise section (e) to read: If the hot soak test is not
conducted in the running loss enclosure, the vehicle
engine compartment cover shall be closed, the cooling
fan shall be moved, the vehicle shall be disconnected
from the dynamometer and exhaust sampling system, and
then driven at minimum throttle to the vehicle entrance
‘of the enclosure,

D. Revise section (i) to read: If hot soak testing is not

conducted in the same enclosure as running loss testing,
the hot soak enclosure doors shall be closed and sealed
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within two minutes of engine shutdown and within £ive
seven minutes after the end of the running Joss test.

If running loss and hot -soak testing 'is conducted in the
same enclosure, the hot socak test shall commence
immediatély after the completion of the running loss
fest.

E. - Revise section (j) to read: The 60 + 0.5 minutes hot
soak begins when the enclosure door(s) are sealed or
when the running loss test ends. if the hot soak test is
conducted in the running loss enclosure.

F. Add section (p) to read: For certification purposes, I
if background emissions of the test vehicile adversely
affect test accuracy, a manufacturer may submit data to
the Executive Officer demonstrating the problem. If,
based on the information provided by the manufacturer,
the Executive Officer determines that background
emissions do adversely affect test accuracy, the
manufacturer shall submit for Executive Officer approval
Some means te compensate for the preblem the
identification of the suspected source of emissions. the
methodology for guantification of the emissions, the
amount of emissions, and the estimated decav rate for

hese emissions. The Executive Officer shail approve
the use of correction factors to minimize the effects of
the probiem if supported by experimental data submitted
by the manufacturer.

For the suppiemental two-day diurnal test sequence, the hot
soak test shall be conducted immediately following the hot
start exhaust test. The hot soakotest”sgaTl be performed at
an ambient temperature between 68" to B6°F at all times. The
hot soak test shall be conducted according to §86.138-90,
revised by (A) through (F) of this paragraph.

. DiLrnal breathing toss test.

A three-day diurnal test shall be performed in a variable
temperature enclosure, described in paragraph 4.d.i. of this
test procedure. The test consists of three 24-hour cycles.
For purposes of this diurnal breathing loss test, afl
references to methano] shall be applicable to alcoho].

.If_testing indicates that a vehicle desian may result ipn fuel
temperature responses during enclosure testing that are not
Lepresentative of in-use summert ime conditions. the Executive
Officer may adiust air circulation and temperature during the
test as needed to ensure that the test sufficiently
duplicates the vehicle's in-use experience.
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Revase 40 CFR 86.133-90 to read as Tollows:

A.

Revise sect1on (a)(1) to read: Upon compIet1on of the
hot soak test, the test vehicle shall be soaked for no
less than 6 hours nor mere than 36 hours. For at least
the last & h urs og this period, the vehicle shall be
soaked at 65 F+ 3F. The d1urna1 breathing loss test

" shall consist of three 24-hour test cycles.

Omit section (f).

 Omit section (i).

Revise section (j) to read: Prior to initiating the
emission sampling:

Revise section (k) to read: Emission sampling shall
begin within 10 minutes of c1os1ng and sealing the

" doors, as follows:

Revise section. (k)(3) to read: 'Start'diurnal'heat build
and record time. This commences the 24 hour + 2 minute
test cycle. ' s

Revise section (1) to read: For each 24-hour cycle of
the diurnal breathing loss test, the ambient temperature
in the enclosure shall be changed in real time as
spec1f1ed in the following tab]e

Temuerature (°F1 Hour lemgeraturg (OF)

Hour
0 65.0 12 104.2
1 66.6 13 101.1
2 72.6 14 - - 95.3
3 80.3 15 g8.8
4 Bb.1 16 84.4
5 90.6 17 80.8
6 94.6 18 717.8
7 88.1 19 : 75.3
8 101.2 20 72.0
9 103.4 21 ' 70.0
10 104.9 22 68.2
11 105.0 23 £6.5
24 65.0

Omit section {m);

Revise section (n) to read: The end of the first 24-
hour cycle of the diurnal test occurs 24 hours + 2
minutes after the heat build begins. Analyze the
enclosure atmosphere for hydrocarbons and alcohol and
record. ‘This is the final hydrocarbon concentration,
CHCeZ , and the final alcohol concentration, CCH30He2’
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in paragraph 4.g9.x1.C.2.111. which modifies §86.143-

80, for this test cycle. The time (or elapsed time) of
this analysis shall be recorded. The procedure, '
commencing with paragraph (k)(1) shall be repeated untii
three consecutive 24-hour tests are completed. The data
from the test cycle yielding the highest diurna]

Revise section (q) to read: Upon completion of the
final 24-hour test cycle, and after the fina) alcohotl
sample has been collected, the enclosure doors shall be
unsealed and opened.

Omit section (r).

Add section (t) to read: ' For certification purposes, 1
if background emissions of the test vehicie adversetly
affect test accuracy, a manufacturer may submit.data to
the Executive Officer demonstrating the problem. 1If,.
based on the information provided by the manufacturer,
the Executive Officer determines that background
emissions do adversely affect test accuracy, the
manufacturer shall submit for Executive Officer approval
Seme means te compensate fer the Prebiem the
identification of the suspected source of emissions, the

methodology for guantification of the emissions, the
amount of emjssions. and the estimated decav rate for
these emissions. The Executive Officer shall approve
the use of correction factors to minimize the effects of
the problem if supported by experimental data submitted

by the manufacturer.

Add section (u) to read: For hybrid electric vehicles,
the manufacturer shalt specify the working capacity of
the evaporative emission control canister, and shall
specify the number of 24-hoyr diurnals that can elapse
before the auxiliary power unit will activate solely for
the purposes of purging the canister of hydrocarbon
vapor.

"Add section (v) to read: 1In order to determine that the
working capacity of the -canister is sufficient to store
the hydrocarbon vapor generated over the manufacturer
specified number of days between auxiliary power-unit
activation events for the purposes of purging the
evaporative canister, the evaporative canister shall be
weighed after completion of the three-day diurnal
period. The weight of the vapor contained in the
canister shall not exceed the working capacity of the
canister multiplied by three days and divided by the
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CxiL

manufacturer specified number of days between auxiliary
power unit activation events. :

0. Add section (w) to read: The manufacturetr shall specify
 the time interval of auxiliary power unit operation
necessary to purge the evaporative emission control
. canister, and shall submit an engineering analysis to
demonstrate that the canister will be purged to within
five percent of its working capacity over the time
interval.

- The two-day diurnal test shall be performed in an enclosure, -

described in paragraph 4.d.i. of this test procedure. The
test consists of two 24-hour cycies. The test procedure

shall be conducted according to §86.133-90, revised by (A)

through {0) of this paragraph except that only two
consecutive 24-hour cycles will be performed. For the
purposes of This diurnal breathing loss test, all references

_to methanol shall be applicable to alcohol.

Calcuiations; evaporative emissions.

' For puFpeses ef this seetiens aid Feiepeneeslte methaned
shall alse be applicalbe te aieehoi-~

Revise 40 CFR 86.143-90 as f91lows:

A. Revise section (a) to read: The calculation of the net
hydrocarbon plus methanol mass change in the enclosure
is used to determine the diurnal, hot scak, and running
loss mass emissions. If the emissions also include
ethanol and other alcohol components, the manufacturer
shall determine an appropriate calculation(s) which
reflect characteristics of the alcohol component similar
to the equations below, subject to the Executive Officer
approval. The mass changes are calculated from initial
and final hydrocarbon and methanol concentrations in ppm
carbon, initial and final-enclosure ambient
temperatures, initial and final barometric pressures,
and net enclosure volume using the following equations:

B. Revise section (a)(1l) to read:

Methanol calculations shall be conducted accoerding to
§86.143-96 (b){1)(i)._as amended March 24, 1993,
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C.  Revise section (a)(2) to read:
(2). For hydrocarbons:

(I) Hot soak HC mass. For fixed volume enclosures, ¥
the hot soak enclosure mass is determined as:

Mychs= [2.97x(v : 50)x10'4x{Pf(C

HCe2 ™ "CcH3one2)/Te = P;(Cheyy - "Censoner) /T
" where: - MHChs is the hot soak HC mass emissions (grams)

V. is the enclosure nominal volume if the running
18s enclosure is used or the enclosure voluge at
105°F if the diurnal enclosure js used. (ft

P; is the initial barometric pressure (inches Hg) .
Pf is the final barometric.pressure'(inches Hg)
is the final enclosure hydrocarbon

' cogsgntration including FID response. to methano] in
the sample (ppm c) =

C is the initial enclosure hydrocarbon
cgﬁgéntration including FID response to methanol in
the sample (ppm C)

c is the final methano) concentration
cgﬁggﬁgged according to §86.143-90 (a){2)(ii1)
{ppm C equivalent) :

C 1 is the initial methanol concentration
c&120%8ked according to §86.143-90 (a)(2)(ii1)
{(ppm C equivalent) . .

r is the FID response factor to methanol

Ti is the initial enclosure temperature (°R).

Tf is the final enc]ésure temﬁerature (°R)
For variable voTume-enclosures. calculate the hot soak

enclosure mass {M.C Y according to the equation_used above
except that Pi ané-#%;;hall equal Pi and'Ti* .

(II) Running loss HC mass. The running loss HC mass per
distance traveied is defined as:

“erit = Muge(gy + Mucr1(z) + Micr1(3))/ Opy gy + Pr1(2) * Pr1q3))
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- where: ‘ js the total running loss HC mass per
dggféﬁce traveied (grams HC per mile)

'is the running loss HC mass.for phase n of |
tngﬂéga {grams HC) '

is the actual distance traveled over the
quéqgg cycle for phase n of the test (miles)

For the point-source method:

Hydrocarbon emissions: _ -6
Mucr1(n) = Chcs(n) ~ Chcan)) X 16:88 X Vg X 10

mix
where: c is the sample bag HC concentration for -
pHg§£ A of the test (ppm C) '

C 0 is the background bag concentrat1on for
- o587 of the test (ppm C) R

16.88 is She dens1ty of pure vapor at 68 F
(grams!ft '

Vmix'is the total dilute CVS volume (std.'ftS)-‘

' épd: Voix 18 caTcu]ated'per §86.144-90

Methanol emass1ons.
Meusonr1(n) = (Ccnaons(n) - cCHBDHa(n)) x 31,74 x V,

where: C‘ ijs the sample bag methanol concentration
f8ﬁ3BH§£B)n of the test (ppm C equ1va1ent)

c is the background bag concentration for
pﬁgggHﬂ(g% the test (ppm C equiva19nt)

37.71 4 i§ the density of pure vapor at 68°F
(grams/ft™)

vmix is the total dilute CVS volume (std. ft3)

and: Vmix is calculated per §86.144-90

4

For the enclosure method:
M . shall be determ1ned by the same method as the hot
BSR1A04r

ocarbon mass emissions determination specified in
paragraph 4.g¢.xi.C.2.1.
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(IIX) Diurnal mass. For fiyed volume enclosures, ¥ the
’ HC mass for each of the three diurnals is defined
for an enclosure as:

o -4, _
HC,out" HC, in
~where: MHCd is the diurnal HC mass emissions (grams)

CH30He2?/Tr - P4(Cye, “Cenzoner)/T;H

V is the enclosure volume at 65°F (ft3)
Pi is the initial barometric pressure (inches Hg)
Pf is the final barometric pressure (inches Hg)

c is the final enclosure hydrocarbon
cHRSéntration including FID response to methanel in
the sample (ppm C) -

is the initijal enclosure hydracarbon
coﬁ?éntration including FID response to methanol in
the sample (ppm C)

C is the final methanol concentration
c§1204%2eq according to §86.143-90 (a)(2)(111)

C is the initial methanol concentration
cﬁﬁégﬁsled according to §86.143-90 (a)(2)(iii)

r is the FID response factor to methanol
Ti is the initiail enclosure temperature (QR)
' Tf is the final enclosure temperature (°F)

M is the mass of hydrocarbon exiting the
eHEiSEEre from the beginning of the tycle to the
end of the cytles 3m the ease of fixed velume
ERedasures s (grams)

. 18 the mass of hydrocarbon exiting the
eHEi&Eure from the beginning of the cycle to the
end of the cycle, in the ease of fixed veidume
enetosures (grams) - ,

For variable volume enclosures, calculate the HC mass for

each of the three diurnals (M,..) according to the equation
Used above except that P,_gﬂggif shall equal Pi and-Ti and

Mye out_éﬁd_ch _in—shalt equai zero.
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D.  Revise section (2)(3) to read:
The total mass emissions shall be adjusted as follows:
= y -6,, . '
(1) .Mhs = MHChs + (14.2284/32.042) x 10 'MCH30H
- (2) Mg
(3) M

-6

]

Mucd

= M + (14.2284/32.042) x 10"Mcys0n

rl HCrit

E. Revise section (b) to read: The final evaporative
emission test results reported shall be computed by
summing the adjusted evaporative emission result
determined for the hot soak test (M_.) and the highest
24-hour result determined for the dQErnal breathing loss
test (M,.). The final reported result for the running -
loss tef3 shall be the adjusted emission result (Mr1)’
expressed on a grams per mile basis.

 For 1983 and subseguent model-year LPG-fueled motor vehicles, the -
introduction of 40 percent by volume of chilled fuel and the
heating of the fuel tank under the diurnal part of the evaporative
test procedures shall be eliminated. . '

Fvaporative emission test fuel shali be the fuel'specified for
exhaust emission testing in the applicable exhaust emission test

procedures. except as specified in section 4.j. of these test
procedures.

Fuel additives and ignition improvers intended for use in alcohol
test fuels shall be subject to the approval of the Executive
Officer. 1In order for such approval to be granted, a manufacturer
must demonstrate that vehicle performance will be adversely
affected without the use of the fuel additive. '

With respect to 1896 and subsequent model vehicles and engines, if
a manufacturer uses for evaporative and exhaust emission testing a
gasoline test fuel meeting a the specifications set forth in
§86.113-94(a)(1), the manufacturer may use the evaporative
emission test procedures set forth in §§86.107-96 through
86.143-96 in place of the test procedures set forth in this
California Evaporative Emission Standards and Test Procedures for
1978 and Subsequent Model Motor Vehicles.

For the 1996 model vear. a manufacturer may Carry-across federal
evaporative emissions data conducted in accordance to 886,107-

96 throuoh 86,143-96 and a gasoline test fuel meeting the
specifications in §86.113-94(a)(1) to determine compliance with
the standards set forth in section 1 of these test procedures. If

a manufacturer uses this option, the manufacturer may submit
evhaust emissions data conducted with the fuel specified in
section 9.a.1. of the California Exhaust Emission Standards and
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Test Procedures for 1988 and Subsequent Model Passenger gars,
Light-Duty Trucks., and Medium-Duty Vehicles,

more stringent than those resulting from the use of the test
- procedures set forth in section 4.9, of these test ‘procedures,

If the manufacturer uses for certification a test procedure other

than sectjon 4.q., the Executive_Officer has the option to. condyct

k. Upon prior written approval of the Executive Officer, a _
manufacturer may use.the comparabie federal requirements in Title
40, CFR, Part 86 in lieu of the carry-across specifications of

Approval of heavy-duty vehicles over 14,000 1bs GYWR and incomplete
' medium-duty vehicles shall be based on an engineering evaluation of the
system and data submitted by the applicant. Such evaluation may
include successful public usage on light-duty or med ium-duty vehicles,

siphoning, and other emissions—re1ated'factors deemed appropriate by
the Executive Officer. For LPg systems, this engineering evaluation
shall include: emissions from Pressure relief valves, carburetion
Systems and other sources of leakage; emissions due to fuel system wear
and aging; and évaporative emission test data from light-duty or
medium-duty vehicles with comparable fuel systems.

For the 1980 mode] year, the measured evaporative emissions from atl
test vehicles, except vehicles tested pursuant to paragraph 4. above
and motorcycies, shall be corrected for background emissions by
subtracting 1.0 gram per test. Thig correction for background
emissions may be extended to include the 1981 model year, on a case-by-
case basis, if the Executive Officer finds that a manufacturer has hag
insufficient tead-time tg comply with the April 23, 1980 amendment to
this procedure.

For the purposes of these test procedures, the following references in
40 CFR, Part 88, Subpart B, to light-duty vehicle evaporative testing
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shall also apply to motorcycles: §§86.117-78, 86.117-90, 86.121-
82, and.86.121-90. In addition, 40 CFR, Part 85, Subparts E, F, and
other cited sections of Subpart B are incorporated into this test
procedure by reference.

Certification of a motorcycle evaporative emission control system
requires that the manufacturer demonstrate the durability of each
evaporative emission conirol system family.

a. The motorcycie manufacturer can satisfy the vehicle durability
testing requirement by performing an evaporative emission test at
each scheduled exhaust emission test (§86.427-78) during the
motorcycle exhaust emissions certification test (§86.425-78) for
.each evaporative emission family. The minimum mileage accumulated
shall be the total distance (one-half the useful 1ife distance),
although the manufacturer may choose to extend the durability test
to the-useful life distance (§86.436-78). The displacément
classes and test distances are shown below:

L Engine - . :
" Displacement ‘Displacement Total Test - Useful Life
Class Range (CC) ‘Distance (km) Distance (km) .
I 50-169 6,000 12,000
11 ) 170-279 _ ' 9,000 18,000
I11 280 and greater 15,000 -30,000

i. AVl durability vehicles shall be built at least one month

" pefore the evaporative emissions test, or the manufacturer
must demonstrate that the non-fuel related evaporative
emissions have stabilized.

ii. Testing at more frequent intervals than the scheduled exhaust
emissions tests may be performed only when authorized in
writing by the Executive Officer.

iii. The DF shall be determined by calculating a least~-squares
linear regression.of the evaporative emissions data with
respect to mileage. The DF -is defined as the extrapolated
(from the regression) value at the useful Tife distance minus
the interpolated value at the total test distance, where
these distances are taken from the table in paragraph 8.a.

iv. The extrapolated useful 1ife and total test distance
emissions shall be less than the applicable evaporative
emission standards of paragraph 1. or the data will not be
acceptable for use in the calculation of a DF and
demonstration of compliance. '

v. Motorcycle manufacturers may use the ARB Component Bench Test

Procedures or propose in their application a method for
durability bench testing and determination of a DF for each
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vi.

evaporative emission engine family. The Executive Officer
shall review the method, and shall approve it if it isg
similar to the requirements specified in paragraph 4.a.ii,

distance, respectively, as defined in parégraph B.a. for the
appropriate engine displacement class,

The DF determined under paragraph 8.a.iii. shall be averaged
with the DF detgrmined'under paragraph 8.a.v. to determine a

engine family. For those motorcycies which do not require
exhaust emission control system durability testing, the
evaporative emission control system DF shal) be determined -
under paragraph 8.a.v. only. Compliance with the standard
shall be demonstrated by performing an evaporative emission
test on a stabilized motorcycle. The motorcycile shall have

accumulated at least the minimum test distance.  The

an assigned evaporative emission control system DF,
provided they meet the following requirements:

- Annual California motorcycle sales do not exceed
900 units, and

provides test data from Previous certification
demonstrating that the system complies with the
durability requirements set forth in this
paragraph.

(B) Manufactqrers of Class-III motorcycles using an assigned

waiver of evaporative emission testing. The waiver
shall be granted if the Executive Offijcer determines
that the motorcycles will comply with the evaporative
emission standard. The determination shall pe based on
the performance of the evaporative emission contro)l
system on other motorcycies, the capacity of vapor
storage containers, the routing of lines to prevent
siphoning, and other emission-related factors determined
by the Executive Officer to be relevant to evaluation of
the waiver request.
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(C) . Nothing in this paragraph shail be construed as an
exemption from the exhaust emission standards and test
procedures applicable pursuant to section 1958, Title
13, California Code of Regulations, or paragraph 8.c.ii.
of these procedures. .

viii. The emission label (§86.413-78) shall jdentify the
evaporative emission family.

ix. Preconditioning shall be performed in accordance with
. §86.532-78. The provisions of §86.132-78 which prohibit
abnormal Joading of the evaporative emission control system
during fueling and setting the dynamometer horsepower using a
test vehicle shall be observed. Additional preconditioning
(§86.132-82(a)(3) and §86.132-90(a)(3)) may be allowed by
the Executive Officer under unusual circumstances.

. Instrumentation

The instrumentatﬁon'necessary to perform the motorcycle _
.. -~gyvaporative emission test is described .in 40 CFR 86.107-78 and .
86.107-90, with the following changes: ‘

i. Revise section (a)(4) to read: Tank fuel heating system.
The tank fuel heating-system shall consist of two separate
heat sources with two temperature controllers. A typical
heat source is a pair of heating strips. Other sources may
be used as required by circumstances and the Executive- '
Officer may allow manufacturers to provide the heating
apparatus for compliance testing. The temperature
controliers may be manual, such as varijable transformers, or
they may be automated. Since vapor and fuel temperature are .
to be controlled independently, an automatic controller is
recommended for the fuel. The heating system must not cause
hot spots on the tank wetted surface which could cause local
overheating of the fuel or vapor. - Heating strips for the
fuel, if used, should be located as low as practicable on the
tank and should cover at least 10 percent of the wetted
surface. The centerline of the fuel heating strips, if used,
shall be below 30 percent of the fuel depth as measured from
the bottom of the fuel tank and approximately parallel to the
fuel Jevel in the tank. The centerline of the vapor heating
strips, if used, should be located at the approximate height
of the center of the vapor volume. The temperature
controller must be capable of controlling the fuel and vapor
temperatures to the diurnal heating profilte within the
specified tolerance. .

ii. Revise section (a)(5) (Temperature Recording. System) to read:
In addition to the specifications in this section, the vapor
temperature in the fuel tank shall be measured. When the
fuel or vapor temperature sensors cannot be located in the
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iii.

fuel tank to measure the temperature of the prescribed test
fuel

located at the approximate mid-vo}ume of each fuel or vapor
containing cavity. The average of the readings from these

one: inch away from any heated tank surface. The Executive
Officer may approve alternate sensor 1ocations_where”the

- specifications above cannot be met or where tank symmetry

provides redundant measurements. -

Calibration shail be performed in accordance with 40 CFR
86.516-78 or 86.516-90, '

€. Test Procedure

i.

ii.

The motorcycle exhaust emission test Sequence is described in
40 CFR 86.530-78 through 86.540-78. The SHED test shall be
accompiished by performing the diurnail portion of the SHED
test (§86.133-78 except subsections a(l), k, and p;

“§86.133-90 except subsections a(1), 1, and $; and

after the diurnaj test. The “cold" ang *hot" start exhaust
emission tests shall then be run. The motorcycle will then
be returned for the hot soak portion of the SHED test. This
general sequence is shown in Figure E78-10, under §86.130-
78. The specified time limits shal) be followed with the
exception of soak times which are specified in §86.532-78

Running loss tests, when necessary, will be performed in
accordance with §86.134-78, except references to
§§86.135-82 through 86.137-82 and §§86.135-90 through
86.137-90 shall mean §$86.535-78 through 86.537-78, .

Manufacturers of Class III motorcycles with annual California
sales of less than 500 units using an assigned evaporative
emission control system DF pursuant to paragraph 8.a.vii.
shall measure and report to the Executive 0fficer exhaust
emissions from the CVS test between the diurnal and the hot
soak tests even if the test is being conducted for :
evaporative emissions only. The exhaust emissioh levels

i. The fuel and vabor temperatures for the diurnal portion of

the evaporative emission test shall] conform to the following
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Functions within + 1.7°C with the tank filled to 50 percent =

2.5 of its actual capacity, and with the motorcycle resting

" on its center kickstand (or a similar support) in the

vertical position.

T (1/3) t + 15.5%

£
TT, = (1/3) tos 21.0°C
Where: Tf = fuel temperature, °c
' TV = vapor temperature, °c
t = time siﬁce the start of the diurnal

temperature rise, minutes.

The test duration shall be Sg + 2 minutes, giving a fuel and
vapor temperagure rige of 20°C. The final fuel temperature.
shall be 35.5°C = .5°C : '

. An initial vapor temperature up to 5°C above 21°¢ may be

Av.

vi

used. For this condition, the vapor shall not be heated at =

" the beginning of the déurna]'test. When the fuel temperature

has been raised to 5.5°C below the vapor temperature by .
following the T, function, the remainder of the vapor heating
profile shall bl followed. |

An alternate temperéture rise for the diurnal test may be-

approved by the Executive Officer.’ If a manufacturer has

information which shows that a particular fuel tank design
will change the temperature rise significantly from the
function above, the manufacturer may present the information
to the Executive Officer for evaluation and consideration.

. The hot soak evapoﬁative emission test shall be performed

immediately following the “"hot" start exhaust emission test.
This test is described in §§86.138-78 and 86.138-90,

except for §§86.138-78(d) and 86.138-30(e) which are
revised to require that the motorcycle be pushed with the
engine off rather than driven at minimum throttle from the
dynamometer to the SHED. '

. Calculations shall be performed in accordance with §86.143-

78 or 86.143-30, except the stagdard‘vo1ume for a motorcycle
shall be 5 ft” instead of 50 ft".

Motorcycle manufacturers with annual sales of tess than 2,000
units for the three displacement classes in California are not
required to submit the information specified by these test
procedures to the Executive Officer. However, all information
required by these test procedures must be retained on file and be
made available upon request to the Executive Officer for
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inspection, These manufacturers shall submit the following
information for evaporative emission certification:

i. A brief description of the vehicles. to pe covered by the
Executive Order. (The manufacturer's sales data book or
advertising, including Specifications, wily satisfy this
requirement for most manufacturers, )

1i. A statement signed by an authorized representative of the
manufacturer stating "The vehicies described herein have been
tested in accordance with the provisions of the 'California
Evaporative Emission Standards and Test Procedures for 1978
and Subsequent Mode] Motor Vehicles', and on the basis of
those tests, are in conformance with the aforement ioned
standards and test procedures,"

®.  The evaporative emissions for LPG systems shall.be calculated in
accordance with §86.143-78 or 86.143-90 except that a H/C ratio of
2.658 shall be used for both the diurnal and hot soak emissjons.

Definitions:

Motorcycle Evaporative EmiSsion Family: The group of motorcycle models
which meet the criteria of EPA's MSAPC Advisory Circular No. 59, section D.
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