MAIL OUT # 94-25

State of California
AIR RESQURCES BOARD

Notice of Public Availability of Mod1f1ed Text

PUBLIC HEARING TO CONSIDER ADOPTION OF AMENDMENTS TO REGULATIONS REGARDING
EVAPORATIVE EMISSION STANDARDS AND TEST PROCEDURES APPLICABLE TO 19385 AND
SUBSEQUENT MODEL-YEAR PASSENGER CARS, LIGHT-DUTY TRUCKS, MEDIUM DUtY
YEHICLES AND HEAVY-DUTY VEHICLES

Public Hearing Date: February 10, 1994
Public Availability Date: June 21, 1994 '
Deadline for Public Comment: July 6, 1994

At a public hearing held on February 10, 1994 the Air Resources Board (ARB)
considered the adoption of amendments to the evaporative emission standards
and test procedures applicable to 1995 and subsequent model year passenger
cars, light-duty trucks, medium-duty vehicles, and heavy-duty vehicles.
Under consideration were amendments to section 1976, Title 13, California
Code of Regulations (CCR) and the incorporated "California Evaporative
Emission Standards and.Test Procedures for 1978 and Subsequent Model Motor
Yehicles." The proposed regulatory action is described in detail in the
Staff Report, released on December 23, 1993.

At the hearing, the Board approved the amendments to section 1976, Title 13,
CCR and the procedure incorporated therein, with modifications to the
originally proposed regulatory language. The modifications were developed
in response to written comments received by ARB staff and staff's meetings
with manufacturers during the 45-day comment period. One modificatien
involved relaxing the original enhanced diurnal plus hot socak standard from
2.0 grams per test to 2.5 grams per test for a special class of medium-duty
vehicles from 6,001 to 8,500 pounds gross vehicle weight rating with fuel
tanks of 30 gallons or greater. A second modification included adding an
optional procedure for complying with the requirement for evaporative
emission testing of durability data vehicles. Another modification
specified the calibration procedure for the hot socak enclosure. The
modifications also included several minor clarifications and techn1cal
revisions in the test procedures.

Attachment I to this Notice is a copy of Board Resolution 94-7, which sets
forth the action taken at the hearing. Included with the Resolution is an
Attachment C, which describes the modifications to the original proposal
suggested by the staff and approved by the Board. The Resolution directed
the Executive Officer to incorporate into the approved amendments the
modifications described in Attachment C, with such other conforming



modifications as may be appropriate, -and to make: the modified regulatory
language available for public for a 15-day comment period.

Attachment II to this Notice contains the modified.texts of section 1976,
Title 13, CCR and the incorporated "California Evaporative Emission
Standards and Test Procedures for 1978 -and Subsequent Model Motor Yehicles,"
with additions to the originally proposed text shown by bold italics and
deletions shown by £1d4Héf. The modified texts being made available in
conjunction with this Notice include a few additional modifications
identified since the February 10, 1994 hearing. These additional
modifications are described below.

Section 1976, Title'{3, CCR: -

- Section 1976(b)(1)(B), note 4. Include the modification approved by
the Board in the Test Procedures which specifies the certification
standard for incompiete med ium-duty vehicles from 8,501 to 14,000 ..
pouhds‘gross_Véhic1e.wéight'rating.‘, : s - L.

- Section 1976(b)(1)(B), note 4. Specify the test procedure applicable.
to incomplete medium-duty vehicles from 8,501 to 14,000 pounds gross

~ vehicle weight rating. The modified text in Attachment C to the
Resolution did not expressly identify the applicable test procedure’ .

-~ for these vehicles. | : : : S

- Nonsubstantive reformatting in tables.

"California Evaporative Emission Standards and Test Procedures for 1978 and '
Subsequent Model Motor Vehicles: Coe

- Paragraph 1.a.ii.(4). Specify the test procedure applicable to
incomplete medium-duty vehicles from 8,501 to 14,000 pounds gross o
vehicle weight rating, in a manner identical to the modification to-
the regulation. , . L ' . = o

- Paragraph 4.c. Modify the applicability of the optionai durability- "
procedure proposed by staff. at the February 1994 Hearing to inélude
1995 model year motor vehicles. Staff had inadvertently propdsed
that the_procedqre be applicable to 1996 and. subsequent model motor -
vehicles only. - R S

- Paragraph 4.c. Allow the manufacturer to conduct unscheduled
maintenance at the end of the useful 1ife for the aforementioned
optional durability procedure if the exhaust emissions control system -
is not affected and an engineering evaluation is conducted. This is '~
a clarification of the original intent of the test procedures.: - -



- Paragraph 4.f.(d)(2). Allow the manufacturer to heat the fuel to the
ambient temperature prior to the start of the profile generation. By
using this option, fuel temperature lag (versus ambient temperature}
would be eliminated and a more representative profile would be
generated. This modification was requested by manufacturers but was
inadvertently left out of the staff's proposed modifications.

- Paragraph 4.9.iii.E. Delete the requirement to require preleading of
the canister in the two-day diurnal sequence. This modification will
afford consistency with the federal test procedure.

- Paragraph 4.g.viii.A.VIII and paragraph 4.g.viii.B.IV. Clarify the
vapor temperature requirement during the running loss test to be
applicable to 1996 and subsequent model motor vehicles only.

- Nonsubstantive editorial modifications.

In accordance with section 11346.8 of the Government Code, the Board
directed the Executive Officer to adopt the amendments after making the
modified regulatory lanquage ‘availabie for the 15-day comment period,
provided that the Executive Officer shall consider such wriften comments as
may be submitfed during this period, shall make such modifications as may be
appropriate in 1ight of the comments received, and shall present the :
regulations to the Board for further consideration if he determines that
this is warranted.

Written comments must be submitted to the Board Secretary, Air Resources

Board, P.0. Box 2815, Sacramento, California 95812, no later than July 65 . -

1994 for consideration by the Executive Officer prior to final action. Only -
comments relating to the modifications described in this notice, will be
considered by the Executive Qfficer.

Sincerely, ‘

Y

K. D. Drachand, Chief
Mobile Source Division

Attachments






Attachment I

'State of California
AIR RESCURCES BOARD

Resolution 94-7
February 10, 1994

Agenda Item No.: 94-2-1

WHEREAS, sections 39600 and 39601 of the Health and Safety Code authorize
the Air Resources Board (the Board) to adopt standards, rules and
regulations. and to do such.acts. as-may be necessary for the. proper execut1on
of the powers and dut1es granted to and ‘imposed upon the Board by law;

WHEREAS, in section 43000 of the Health and Safety Code, the Legis]ature has
declared that the emission of air pollutants from meotor vehicles is the _
primary cause of air po]]utxon in. many parts of the State and, -in sections.
39002 "and 39003 of the Health and Safety Code, has charged the Board with:
the responsibility for systematically attack1ng the ser1ous a1r po1?ut1on .
problem. caused by motor vehtc]es, : R S

WHEREAS, sections 43013 43101, and 43104 of the Héa1th and. Safety CCde
authorize the Board to adopt emissicen standards and test procedures to
contrel air pollution caused by motor vehicles;

WHEREAS, section 43018 of the Health and Safety Code directs the Board to.
endeavor to achieve the maximum degree of emission reduction from vehicular
sources to accomplish the attainment of state ambient air quality standards
by the earliest practicable date, and to take whatever actions are
necessary, cost-effective and technologically feasible to achieve a
reduction in emissions of reactive organic gases (hydrecarbons) of at least
85 percent from motor vehicles (based on emissions in 1987) by

December 31, 2000;

WHEREAS, section 39667 of the Health and Safety Code directs the Board to
consider the revision of emission standards for vehicular sources to achieve
the maximum possible reduction in public exposure to toxic air contaminants
and provides that standards for new motor vehicles shall be based on the
most advanced technology feasible;

WHEREAS, follewing a hearing in November 1930, the Board adopted enhanced
evaperative emissions regulatory requirements designed to ensure control of
evapcrative emissions under virtually all in-use conditions; these
requirements are contained in Title 13, California Code of Regulations,
section 1876 and the incorporated Ca11forn1a Evaporative Emission Standards
and Test Procedures for 1978 and Subsequent Model Motor Vehicles;



Resolution 94-7 -2-

WHEREAS, in March 1993, the United States ‘Environmental Protection Agency
(U.S. EPA) adopted enhanced evaporative emissions regulations similar to the
aforement ioned California regulations except for minor technical changes

and the addition of a supplemental standard .and test procedure;

WHEREAS, the U.S. EPA adopted the supplemental test procedure to ensure
evaporative emissions are properly controlled during short trips;

WHEREAS, thé”sid%f‘has'propbsed the incorporation of the supplemental test
as part of the California evaporative emissions certification requirements,
starting. in the 1996 .model wyear; - . - % 0 o . o :

WHEREAS, the Eiaffhhas inftia]]y proposed the fb]]owing two-day diurnal plus
hot soak emission standards for the supplemental test: S

(1) 2.5:grams/test for: - Passenger Cars, .Light-Duty Trucks, and o
T T . Medium-Duty Vehicles (6,001 - 8,500 Ibs. GYWR)

(2) 3.6 grams/test for: ,Medium-Duty Vehicles (8,601 - 14,000 Tbs. GYWR)

(3) 4.5 grams/test for: ~Heavy-Duty Vehicles {over 14,000 lbs, GVWR)

WHEREAS, the medium-duty vehicle class from 8,501 to 14,000 pounds gross
vehicle weight is the only vehicle class that is not currently required to
comply with the enhanced test procedures; B c:
WHEREAS, the staff has proposed:that the complete medium-duty vehicles from
8,501 to 14,000 pounds gross vehicle weight comply with the proposed
enhanced evaporative emission.test procedures beginning in the 1996 model
year; - EEE :

NHEREAS, the staff has proposed that the complete medium-duty vehicles from )
8,501 to 14,000 pounds gross vehicle weight comply with a s1ightly relaxed ‘
three-day diurnal plus hot soak-standard of 3.0 grams per'test, because of .

lhe limited Tead timé and to be consistent with the federal requirements;’

WHEREAS, the staff has proposed technical modifications to the California
enhanced -evaporative emissions test procedures, applicable for the 1996 and
subsequent model years, to more closely align them with the federal test
procedures; . : Lo T R T

WHEREAS, the staff has also proposed technical changes'to the enhanced
evaporative emission test procedures, applicable for the 1995 and subsequent
model years, to-allow manufacturers to conduct tests more efficient1y;l

WHEREAS, the staff's initial proposal would be-effected by amendments to
Title 13, California Code of Regulations, section 1976 as set forth in _
Attachment A hereto; and amendments to the California Evaporative Emission
Standards and Test Procedures for 1978 and Subsequent Model Motor Vehicles,
as set forth in Attachment B hereto;

e i AL L h
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Resolution 94-7 -3~

WHEREAS, the California Envircnmental Quality Act and Beard regulations
require that no project which may have significant adverse environmental
impacts be adopted as originally proposed if feasible alternatives or
mitigation measures are available to reduce or eliminate such 1mpacts-

WHEREAS the Board has considered the Impact af the proposed regu]atory'

action on the economy of the state;

WHEREAS, a public hearing and other administrative proceedihgs have been
held in accordance with the provisions of Chapter 3.5 {commencing with
section 11340), Part 1, Division 3, Title 2 of the Government Code;

WHEREAS, the Board finds that:

The proposed supplemental standards and test procedure

are technologically feasible and are necessary to ensure -
that in those incidences of short vehicle operation, the

vehicle's evaporative emissions control system will e
function properly to control evaporative emissions;

Aligning the California evaporative emission test
procedures more closely with the federal test procedures
will provide industry with more consistent procedures - -
and will facilitate evaporative emissions tests which
fulfill both California and federal requirements;

It is technologically feasible for complete medium-duty
vehicles from 8,501 to 14,000 pounds gross vehicle
weight to comply with the enhanced test procedures and
standards as approved herein;

The addition of the supplemental test, the amendments to
more closely align with the federal procedures, and the -
requirement for complete medium-duty vehiclies from 8,501
to 14,000 pounds gross vehicle weight to comply with the.
enhanced test procedures are technologically feasible
beginning in the 1996 model year;

The technical amendments to the test procedures approved
herein are necessary and appropriate to add specificity,
enhance clarity, and facilitate implementation of the
test procedure requirements;

The modification approved herein to revise the three-day
diurnal plus hot scak standard from 2.0 to 2.5 grams per
test for a special class of medium-duty vehicles from
6,001 to 8,000 pounds gross vehicle weight with fuel
tanks of at least 30 gallens is necessary and
appropriate to assure the standards are technologically



Resolution 94-7 -4

feasible for such vehicles, and is consistent with the
Tederal standards; : S

The modification approved herein to revise the proposed
supplemental test standard from 2.5 to 3.0 grams per
test for med jum-duty vehicles from 6,001 to 8,500 pounds
gross vehicle weight with fuel tanks of at- feast 30 - :
gallons is necessary and appropriate to assure the
standards are technologically feasible for such

vehicles, and is consistent with the federal standards;.

The amendments approved herein represent a cost-
effective means of reducing emissions of hydrocarbons;

The regulations establishing the California evaporative
emissions standards and test procedures as approved
herein differ from comparable reguilations in the Code of
Federal Regulations, and the differing state reguiations
are authorized by sections 43013, 43018; 43101 and 43104
of the Health and Safety. Code; and g

WHEREAS, the Board further finds that:

The modification approved herein which revises the o
three-day diurnal plus hot soak standard from 2.0'to"2:5
grams per test for medium-duty vehicles from 6,001 to-
8,500 pounds gross vehicle weight with fuel tanks of at
least 30 gallons will result in an increase in statewide
volatile organic compound (VOC) emissions of
approximately 1 ton per day in the year 2010;

The VOC emissions increase identified above will be
mitigated by the decrease of approximately 4 tons per
day in year 2010 statewide VOC emissions which will
result from the amendments approved herein making
complete medium-duty vehicles from 8,501 to 14,000 _
pounds gross vehicle weight subject to the enhanced test
procedures; _ : -

In all other respects, the amendments approved herein
will not have any significant adverse effect on the
environment. ‘ J |

NOW, THEREFORE, BE IT RESOLVED that the Board héreby approves the amendments
to section 1976, Title 13, California Code of Regulations, and the decument
incorporated therein, as set forth in Attachments A and B hereto, with the

modifications described in Attachment C hereto.

BE IT FURTHER RESOLVED that the Board direcfs the Executive Officer to
incorporate into the approved amendments the modifications described in
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Resolution 94-7 _ . -5-

Attachment C hereto with such other conforming modifications as may be
appropriate, and to adopt the amendments approved herein, after making the
modified regulatory language available for public comment for a period of 15
days, provided that the Executive Officer shall consider such written
comments regarding the modifications as may be submitted during this period,
shall make modifications after comments have been received, and shall
present the regulations to the Board for further consideration if he
determines that this is warranted.

BE IT FURTHER RESOLVED that the Board hereby determines that the regulatory
amendments approved herein will not cause California motor vehicle emission
standards, in the aggregate, to be Tess protective of public health and
welfare than applicable federal standards.

BE IT FURTHER RESOLVED that the Board hereby finds that separate California
emission standards and test procedures are necessary to meet compelling and
extraordinary coenditions,

‘BE IT FURTHER RESOLVED that the Board finds that the California motor
vehicle emission standards and test procedures as amended herein will not
cause the Ca11forn1a'requ1rements to.be inconsistent with section 202(a) of
the Clean Air Act and raise no new issues affecting previous waiver '
determinations of the Administrator of the Environmental Protection Agency
pursuant to section 209(b) of the Clean Air Act.

BE IT FURTHER RESOLVED that the Executive Officer shall, upon adoption,
forward the regulations to the Environmental Protection Agency with a :
request for a waiver or confirmation that the regulations are within the -,
scope of an existing waiver of federal preemption pursuant to section 209(b)
of the Clean Air Act, as appropriate.

I hereby certify that the above
is a true and correct copy of
Resolution 94-7, as adopted by
the Air Resources Board.

Lot Tl rme

Pat Hutchens, Board Secretary
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Resolution %4-7
' February 10, 1994
Identification of Attachments to the Resoluticn

-

Attachment A: Amendments to Title 13, California Code of Regu]atiohs,
section 1976, as appended to the Staff Report released December 23, 1993.

Attachment B: Amendments to the California Evaporative Emission Standards
and Test Procedures for 1978 and Subsequent Model Motor Vehicles, as made
available by the ARB's Mobile Source Division December 23, 1993.

Attachment C: Staff's Suggested Changes to the Original Proposal,
distributed at the February 10, 1984 hearing.

O






ATTACHMENT C

SUGGESTED MODIFICATIONS TO TITLE 13

Except as otherwise indicated, the text of the originally preposed
amendments is shown below in underline to indicate additions and strikesul
to show deletions. The modifications now proposed by staff are shown in
bold italics to show additions and £14£Héf to “show deletions.

1976. Standards and Test Procedures for Motor Vehicle Fuel Evaporat1ve

Emissions.

: (a) Fuel evaporative emissions from 1970 through 1977 medel
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 en June 20,

1973. These standards are enforced in California pursuant to sect1on 43008'
of the Health and Safety Code.

(b)(1) Evaporat1ve emissions for 13978 and subsequent model
gasoline~fueled, 1983 and subsequent model liquefied petroleum gas-fueled,
and 1993 and subsequent model alcohol-fueled motor vehicles and hybrid
electric vehicles subject to exhaust eémission 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 no evaporative emissions, and motorcycles, shall not
exceed+ th 1lowi andar

(A) For vehicles identifie ow, te in accorda with the
Lest procedure based on _the Sealsd Housing for Evaporative
Dgterm1nat1on as set forth in Title 40. Code of Federal

- hro 86.143- s th .
existed Juiy 1, 1989, the evaporative em1ss1on standards are:




: Hdeéeanens
er OMHGE (17

Het Seak + Diurnal Rurring tess
fgrams per test) - Coramsimite)

60k Useful Life (29 -  Useful tifef2)

< - Hydroecarbons (1) -
Diurnal + Hot Soak (grams/test)

Yehicle Type Model Year ' 50K miles
Passenger cars ~ 1978 and 1979 - 6.0
Light-duty trucks 6.0
Medium-duty vehicles . 6.0
Heavy-duty vehicles 6.0
Passenger cars . 1980 - 1994 () - 2.0
Light-duty trucks 2.0
Medium-duty vehicles 2.0
Heavy-duty vehicles 2.0

(1) Organic Material Hydrocarbon Ecuivafent. for alcchol-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 loss test. the hot soak fest,
and the 72 hour diuyrnal test. the evaporative emission standards are:

Hvdrocarbons (1)

: Lhree-Day Diurna] + Running l[oss
S , o Hot Soak (grams/test) (grams/mii,e)
Yehicle Type Model Year Useful [ife(2) Useful] Life(2)
Passenger cars 1895 and 2.0 0.05
Light-duty trucks subsequent (3) 2.0 0.06
Medium-duty vehicles
(6,0001-8,500 1bs. GVWR)
with fuel tanks < 30 gallons 2.0 0.05
with fuel tanks > 30 gallons 2.5 0.05
(8,501-14,000 1bs. GVWR) (4) 3.0 0.05
Heavy-duty vehicles 2.0 Q.05
(over 14,000 1bs. GVWR)
Hybrid Eelectric Ppassenger 1993 and 2.0 0.06
Ggars subsequent (5)
Hybrid Eglectric E1ight-Bduty 2.0 0.05
ftrucks
Hybrid Eelectric Mmed jum~Pduty 2.0 0.06
¥vehicles
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(3)
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Brganie Material Hydreearben Equ+va4ent?
the Rydréedridr ¢énindnént of 41£4R41 Organic Material
Hydrocarkon Equivalent for alcohol-fueled vehicles.

For purposes of this section, "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 & chassis dynamometer pursuant to section 1860.1,
Title 13, California Code of Regulations shall be based on an
engineering evaluation of the system and data submitted by the
applicant. The useful life of incomplete medium-duty vehicles
ertified to the "California Exha Emission Standards and Test
Procedures for 1987 and Subsequent Model Heavy-Duty Oftc-Cycle

Eng1nes and Vehicles" shall be defined by the useful 11fe of the
medwum dutv vehicle-enqine used in such-vehicles.

The running Toss and useful 1ife fhree-day d1urna1 pius ‘hot secak
evaporative emission standards (here1nafter “running loss and

cuseful Tife standards") shall be phased-in beginning with the 1985
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 evaperative emissishr

' standards according to the following schedule:

Number Minimum Percentage of VYehicles

-Modef Certified to Running Loss and
Year Useful Life Standards*
1996 - 10 percent
1996 30 percent
1997 ' 50 percent
* The rumber minimum percentage of motor vehicles of each

vehicle type required to be certified to the running loss and
useful 1ife standards shall be based on determined by applying
the specified percentage te the manufacturer’'s projected
California model-year sales (a) of passenger cars and (b} of
light-duty trucks, medium-duty vehicles and heavy-duty

vehicles. QOptionally, the percentage of motor vehicles can -~

also be based on the manufacturer's projected California
gdel-vear sales of car 11 ht dut trucks
0 ium- i heavy-dut es.

Beg1nn1ng with the 1998 model year, all motor vehicles subject to
the running loss and useful life standards, including those
produced by small volume manufacturers, shall be certified to the
specified standards.

A o P i B e
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A1l 1995 through 1997 model year motor vehicles which are not
subject to running loss and useful life standards pursuant to the
phase-in schedule shall comply with the 50,000-mile standards in
effect for 1980 through 1994 model-year vehicles. S

Eor the 1996 model year only, the evaporative emission standards
for complete vehicles in this weight range shall -be 2.0 grams/test
and Ggompliance with the evaporative emission standards fer
cempiete vehieles 3m this weight rarge shall be based on the
Seated Heusing for Evaperative Determinatien {SHED} conducted in
accordance with the procedures set forth in Title 40, Code of
Federal Regulations, sections 86.130-78 through 86.143-90 as they
existed July 1, 1989. - -

The running loss and useful life diurRal plus het seak evaperative
emission standards {hereinafier “running 16ss and uwsefud life
standards®} for all hybrid electric vehicles shall be effective in
the 1993 and subsequent model years. : - S

. -{C) For vehicles identified below, tested in accordance with the test

procedure which.includes the hot soak test and the 48 hour
diurnal test. the evaporative emission standards are:

drocarbon
Iwo-Day Diurnal + Hot Soak
(grams/test)

Vehicle Type S L odel Year Useful Life(2)

assenger cars . | o 1996 and 2.5
Light-duty trucks 4 subsequent (3) 2.5

Medium-duty vehicles

(6.0061 - 8.500 1bs. GYWR)

b

with fuel tanks < 30 gallons.

with fuel tanks > 30 gallons 3.0
(8.501 - 14,000 1bs. GYWR) - 3.5
Heavy-duty vehicles 4.5
(over 14,000 Tbs. GVWR) 3
Hybrid electric passenqer cars | 1996 and 2.5
Hvbrid electric .light-duty trucks subsequent (3) 2.5
Hybrid electric medium-duty vehicles 2.5

1

(2)

8 YWé HYdFEdrivdn donpdvdnt éf 41édKs1
Organic Material Hydrocarbon Equivalent_for alcohol-fueled
vehicles.

For purposes of thi§ paragraph, "usefu] 11fe" shall have the same

meaning as provided in sectjon 2112, Title 13, California Code of
Requlations. Approval of vehicles which are not exhaust enission
tested using a_chassis dynamometer pursuant to section 1960.1.
Title 13, California Code of Requlations shall be hased on an

engineering evaluation_of the system and data submitted bv the
applicant, The useful 1ife of incomplete medium~-duty vehicles

—4-
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rtified to the "California haust Emission Standards and Test
Procedures for 1987 and Subsequent Mode] Heavy-Duty Otto-Cvcie-
Engines and Vehicles®™ shall be defined by the useful 1ife of the
medium-duty vehicle engine used in such vehicles.

(3) The two-dayv diurnal plus hot soak evaporative emission standards
ereinafter “supplemental standards" hall be ed-in -
beginning with the 1886 model yvear. - Those vehicles certified
ynder the running loss and useful life standards for the 1996 and
subsequent model years must also be certified under the
supplemental standards.

(2) Evaporative emissions for gasoiine—fueled motorcycles subject
to exhaust emission standards under this article shall not exceed:

Hydrocarkbons
Motorcycle Class Model Year . (grams per test)
Class I and II (50-279¢c) 1983 and 1984 6.0
S ' - 1985 and subsequent 2.0
Class III (280cc and Targer) 1984 and 1985 6.0
_ 1986 and subsequent 2.0
Class III (280cc and larger) 1986-1988 : 6.0

(Bptional Standard for Smatl-
Volume Motorcycle Manufacturers)

(c) The procedure for determining compliance with thé standards
in subsection (b) above is set forth in "California Evaporative Emission
Standards and Test Procedures for 1978 and Subsequent Model Motor Vehicles,"

adopted by the state board on April 16, 1975, as last amended Nevember 205
1991 effeetive January 165 1992,

(d) Motorcycle engine families 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 Yehicle Fuel Tanks"
pursuant to section 2290, 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 appiication, a 1ist of the motorcycle models fer which it
intends fto seek California certification and estimate sales data for such
models. In 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 shall also contain a
description of the manufacturer's current hydrocarbon evapcrative emission
control development status, along with supporting test data, and shall
summarize future planned development work.

-B-



) (f) For
manufacturer means

purposes of this section, a small volume motorcycle
a manufacturer which sells less than 5,000 new L

motorcycles per year in California.

NOTE: Authority cited: Sections 39600, 39601, 39667, 43013, 43018, 43101,

43104, and 43107, Health and Safety Code.

39500, 39667, 43000, 43013
Health and Safety Code.

Reference: Sections 39003, .
, 43018, 43100, 43101, 43102, 43104, and 43107,
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SUGGESTED MODIFICATIONS TO THE
: CALIFORNIA EVAPORATIVE EMISSION STANDARDS AND
TEST PROCEDURES FOR 1978 AND SUBSEQUENT MODEL MOTOR VEHICLES.

Except as otherwise indicated, the text of the originally proposed
amendments is shown below in underline to indicate additions and strikeeut

to show deletions.

The modifications now proposed by staff are shown 1n

bold italics to show add1t1ons and £1éﬁﬁé£ to show deletions.

1. Include a two-ddy diurna1;p1us hot soak standard and a fhreéJday
diurnal plus hot scak standard for medium-duty vehicles from 6,001 to 8,500

1bs.
paragraph 1. a. if.

ii. ..

Class of Vehicle

Passenger Cars
Light-Duty Trucks
Medium-Duty Vehicles L
(6,0001 - 8,500 1bs. GVWR)
with fuel tanks <« 30 gallons
with fuel tanks > 30 gallons
(8,501 - 14,000 1bs.
Heavy-Duty Vehicles
(over 14,000 1bs. GVWR)

iii . .

Class of Vehicl

Passenger Cars

Light-Duty Trucks
Medijum-Duty Vehicles

(6.0081 - 8.500 1hs. GVHR)
with fuel tanks < 30 gallons
with fuel tanks > 30 gallons
(8.501 - 14.000 1bs. GVWR)

Heavy-Duty Vehicles
(over 14,000 1bs. GVWR)

GVWR) (4)

GVWR with fuel tanks of at least 30 gaT]ons
and paragraph l.a.iii. ,

Sections affected:

Hydrocarbens (1)

. subsequent (3)

Mode] Year

1996 _and
subsequent (3)

(]
i
[
(-l
ol

2.5 0.05
2.0 0.05
2.9 0.05
Hyd arbons (1
Iwo-Dayv fliurnal + Hot Soak
{grams/test)
Useful Life(2)

2.5

2.5

2.5

3.0

3.5

|

-+
o

‘0

Three Day Diurnal =+ ‘Running ioss
) - : Hot Soak (grams/test) rams/mile
Model Year Useful Life(2) “Usefyl Tife(?)
1995 and- 2.0 0.05
2.0 0.05



2. Clarify the three-day diurnal plus hot soak standard for incomplete
medium-duty vehicles from 8,501 to 14,000 pounds gross vehicle rate ‘that are
required to comply with the enhanced test procedures. Sectjon affected:
paragraph l.a.ii.(4)

(4) For the 1995 model year only. the evaporative emission standard:
for complete vehicles in this weight range shall be 2.0 grams/test and
6compliance with the evaporative emission standards fer cemplete
vehieles in this weight rarge shall be based on the Seated Housing for
Evaperative Petermination {SHED} conducted in accordance with the
procedurés set forth .in Title 40, Code of Federal Regulations, sections
86.130-78 through 86.143-90 as they existed July 1, 1989. For 1995

and subsequent model years, the evaporative emission diurnal plus hot
soak standard for incomplete vehicles in this weight range shall be 2.0
grams/test.

3. Clarify the statement which exempts motor vehicles from the
standards and test procedures to include compressed natural-gas vehicles.
This exemption for compressed natural-gas vehicles was inadvertently left

out of the test procedures. Section affected: paragraph 1, B

1 . . . 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 ‘h
vehicles, or hybrid electric vehicles that have sealed fuel systems

which can be demonstrated to have no evaporative emissions.

4. Modify the original proposed language to require that standards for
alcohol-fueled vehicles be expressed as OMHCE. Sections:affected: o
paragraph a.ii.{1) and paragraph a.iti(2)

(1) . . ; The applicable evaporative emission standards for alcohol-
fueled vehicles are expressed as erganie material hydroecarben
equivalent (OMHGE) . ¢Arp

) - [ as OMHCE.. These evaporative standards are
effeetive in the 1993 medel year- _ :

(1) . . .<The applicable evaporative emission standards for alcohol
vehicles are expressed _
as OMHCE.

5. Include a definition for small volume manufacturers, Section
affected: paragraph 2.

2 . . . The definitions in section 1800, Title 13, California Code of
Regulations, and in the applicable model-year California exhaust
emission standards and test procedures, are hereby incorporated into
this test procedure by reference. For the purposes of this test
procedure and section 1976 of Title 13, California Code of Regulations,

-2-



“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.

6. - Allow manufacturers te comply with the requirement teo conduct
gvaporative emission testing of the exhaust durability data vehicle
{paragraph 4.c.i. or 4.c.ii.) by conducting the evaporative durability
requirements of paragraph 4.c.iii. on an on-road vehicle simulating the
comp]ete useful 1ife and by demonstrating compliance with the evaporative
emission standards with the exhaust durability data vehicle at the end of
the useful life. Section affected: paragraph 4.c.

¢ . . . For 1996 and subsegquent model motor vehicles subject- to- the -

“running loss and useful life 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 and evaporative
standards at the end of the useful life if the paragraph 4.c.iii.
procedure includes on-read, useful life deterioration on the

" evaporative test vehicle. The test vehicle must be deteriorated based
on typical customer use through the applicable useful life. 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.

7. Allow the manufacturers to use federal procedures for the following
requirements: (1) the carry-across of three-day diurnal plus hot soak
deterioration factors (DFs) to the two-day DFs; (2) the loading procedures
for evaporative systems with multiple canisters, and (3) the correction
factors for the running loss profile. Section affected: paragraph 4.k.
(new paragraph)

k. Upon prior written approval of the Executive Officer, a
manufacturer may use the comparable federal requirements in Title 40,

- CFR, Part 86 in lieu of the carry-across specifications of paragraph
4.c. of these test procedures, the multiple canister loading
requirements of paragraph 4.g.iii.D., and the running loss road profile
correction factors of paragraph 4.f.. The Executive Officer shall
approve a manufacturer's request if the manufacturer demonstrates to
the satisfaction of the Executive Officer that the alternative
methodology will not adversely affect in-use evaporative emissions.

8. Include a calibration procedure for the hot soak enclosure.

Section affected: paragraph 4.e.(e)(2)(v) (new paragraph)

(v) Hot soak enclosure. The hot soak enclosure calibration consists
of the following parts: initial and periodic determination of
enciosure baclgiround emissions, initial determination of enclosure
volume, and periodic hydrocarbon and alcohol retention check and

-3-



o R TR e e A ARSI 5] o e g A8 e § LAY % e i T8

e an Eadm T e’
AT B s =T A Ly i T A i AT MR T - .

calibration. The hot soak enclosure calibration shall be conducted

. according to the method specified in section (e)(1) with a retention

check of 4 hours at 105°F or the method specified in section "

(e)(2)(iv).

9. Include a statement that mefhano1 measurements will not be required

during the emissions test sequence if methanol-fueled vehic?esfwill not be
tested. 'Section affected: paragraph 4.g.1. o '

i. . .Eor 1996 and subsequent model motor vehicles. the test seduencé_t(”'
shown in Fiqure 4 (Figure 5 for hybrid electric vehicles) describes the

steps_encountered as the vehicle undergoes the three-day diurnal
sequence and the supplemental two-day diurnal sequence to determine .
conformity with the standards set forth. Methanol measurements may be
omitted when methanol-fueled vehicles will not be tested in the -
evaporative enclosure. ’ '

10. Reguire the fuel tank vapor temperature to match the on-road vapor

profile throughout the entire running loss test. The vapor temperature must

be no more than 5°F_of the corresponding on-road temperatures. Sections
affected: paragraph 4.g.viii.A.VIII and paragraph 4.g.viii.B.IV. i

VIII . . . Throughout the runhing IOSS'test; the'fuel ténk vapo}
temperature shall agree with the corresponding vapor temperature_wftb a

" tolerance of + 5°F. A running loss test with a fuel tank vapor

temperature that exceeded the corresponding vapor temperature profiié  1.

by more than the + 5°F tolerance may be considered valid if test
results comply with the applicable running loss evaporative emission
standards. The fuel tank vapor temperature during the final 120 - -
second idle period shall agree with the corresponding vapor temperature

from the on-road profile within & 3.0%F.

V. .. Throughout the running loss test, the fuel tank vapor -

temperature shall agree with the corresponding vapor temperature witﬁ 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
resuits comply with the applicable running loss evaporative emission
standards. The fuel tank vapor temperature during the final 120

second idle period shall agree with the corresponding vapor temperature

from the on-road profile within + 3.0°F,

11. Allow fréhsitory pressure events that exceed the 10 inches of

water requirements during the running loss test if they do not cause the

-4-



pressure to exceed 10 inches of water during in-use. Section affected:
paragraph 4.g.viii.A.X. and paragraph 4.q.viii.B.V. -

X. Tank pressure shall not exceed 10 inches of water at any time 30
seconds after the start of the engine until the end of engine -
operation during the running loss test unless a pressurized system
is used and the manufacturer demonstrates in_a_separate ftest 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 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.
¥, -Tank pressure shall net exceed'lg inches of water 30 seconds after

the start of the engine until the end of engine operation 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 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.

12, Allow up to six hours to stabilize the fuel liquid and vapor

temperatures to 105°F before the running loss test. Also specify the

maximum rate of heating the fuel tank. Section affected: paragraph 5
4.9.vii. o

vii. Immediately after the hot transient exhaust emission test, the
vehicle shall be soaked in a temperature controlled area fér 4
between one hour to hdxindd 61 oné Wédr f4dF KE¥rE six hours,

until the fuel and vapor temperatures are i# stabilized at 105 3

+ 3 FOfor one hour. The vehicle fuel temperature stabilization step
may be omitted on vehicles whose tank fuel and vapor temperatures are

already at 105°F + 3°F upon the completion of the exhausl emission
test.

13. Modify the cold soak period preceding the vehicle preconditioning
to a minimum of 6 hours. Also eliminate the initial fuel drain and fill and
vehicle soak for vehicles performing consecutive tests with the same fuel
specifications. Section affected: paragraph 4.g.71.B.

B. 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)(1l) a minimum soak period of 12 fé 26 6 hours

shall be provided to allow the vehicle to stabilize to ambient
temperature prior to the preconditioning drive. VYehicles performing

_5-
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consecutive tests at a test point with the same fuel specificationh ard
while remaining under laboratory ambient temperature conditions for at
least 6 hours, may eliminate the initial fuel drain and fill and
vehicle soak. In such cases, each subsequent test shall begin with the
preconditioning drive.
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Attachment II
PROPOSED

_ Except as otherwise indicated, the text of the coriginally proposed
amendments is shown below in underline to indicate additions and sitrikesut
to show deletions. The modifications to the original proposal are shown in
bold italics to show additions and $14£Ké$ to show deletions.

Amend Title 13, California 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 1970 through 1977 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,
1973. These standards are enforced 1n Cal1forn1a pursuant to sect1on 43008
of the Hea]th and Safety Code.

(b)(1) Evaporat1ve emissions for 1978 and subsequent model
gasoline-fueled, 1983 and subsequent model Tiquefied petroleum gas-fueled,
and 1993 and subsequent model alcohol-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 no evaporative emissions, and motorcycles, shall not
exceeds the following standards.

{A) For vehicles idenfified below. tested in accordance with the
test procedure based on the Sealed Housing for Evaporative
i i r n Tit! ode of Federal
i ion - hr h 43- a he
existed July 1. 1989, the evaporative emission standards are:




Hydreearbens
' oF OMHEGE (13
- Het Seak + Diurnal Running Less

fgrams per test) fgrams/imile)
60k Yseful Life (2) yéeﬁu%‘iiﬁeéeﬁ

Ejurhai + Hot Soak (grams/test)

hic e o Model Year 50K miles o

Passenger cars - - 1978 and 1979 - . 0 LT 6.0
Light-duty trucks 6.0
Medium-duty vehicles 6.0
Heavy-duty vehicles 6.0
Passenger cars 1980 - 1994 (2) o 2.0
Light-duty trucks L o SR . 2.0
Medium-duty vehicles 2.0
Heavy=duty vehicles - 2.0

NGR Orqanic'MateriaT Hydrocarbon Equivalent. for alcohol-fueled
vehicles,

(2)_Other than hybrid electric¢ vehicles,

. (B) For the vehicles identified below. tested in accordance with the test
brocedure. which .includes the running loss test. the hot soak test,
and . the 72 hour diyrnal test. the evaporative emission standards are:

Hvdrocarbons (1)
Ihree-Day Diurnal + Running loss

‘ Hot Soak (grams/test) (grams/mile)
Yehicle Tvype : : Model Year Useful Lifg(&!l Useful Life(2)

Passenger cars ' 1995 and ‘ 2.0 0.05
Light-duty trucks : subsequent (3) 2.0 0.05
Medium-duty vehicles
(6,0001-8,500 1bs. GVWR)
with fuel tanks < 30 gallons 2.0 0.05
with fuel tanks > 30 gallons 2.5 0.05
(8,501-14,000 1bs, GVWR) (4) 3.0 0.05
Heavy-duty vehicles 2.0 0.05

(over 14,000 1bs. GVWR)

[at}
o
[ ]
o
ol

Hybrid Eglectric Ppassenger 1993 and

Gcars subsequent (5)

Hybrid Eglectric Llight-Bduty 2.0 0.05
Tirucks

Hybrid Eglectric Mmed ium-Bduty 2.0 0.05
¥vehicles



W

(3)

"Brgarie Material Hydrecarben kquivaients

1he Wydrdcdrbdn eonpdrient 47 d1£gUé1 Organic Material
Hydrocarbon Equivalent for alcohol-fugled vehicles.

For purposes of this section, "useful life" shall have the same
meaning as provided -in section 2112, Title 13, California Code of
Regutations. Approval of vehiclies 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 useful life of incomplete medium-duty vehicles
certified to fthe "California Exhaust Emission Standards and Test
] - o-Cvcle

‘Enanes and Vehicles" shall be dgfined by the useful life of the

d -duty vehicl ngin d h vehicgl

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 te the running loss and useful 1ife evaperative emissien

 standards according to the following schedule:

Number Minimum Percentage of Vehicleé

Model ~ . Certified to Running Loss -and
Year Useful Life Standards*®
1995 10 percent

1996 30 percent

1997 50 percent

* The number minimum percentage of motor vehicles of each
vehicle type required to be certified to the running loss and
useful Tife standards shall be hased on determined by applying
the specified percertage te the manufacturer's projected
California model-year sales (a) of passenger cars and (b} of
light-duty trucks, medium-duty vehicles and heavy-duty

vehicles. i r les can
1 ma ' i aliforni
model-vear sales (a) of passenger cars and light-duty trucks

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.



(4)

(5)

A11 1995 through 1997 model year motor vehicles which are not
subject to running loss and useful life 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 vear onlv. the evaporative emission standards

ight range shall be 2.0 grams/test
and G6compliance with the. evaporative emission standards fer
cemplete vehieles 4n this weight range shall be based on the
Sealed Housing for Evaperative Determination £SHED} condicted in
accordance with the procedures set forth in Title 40, Code of
Federal Regulations, sections 86.130-78 through 86.143-90 as they

~existed July 1, 1989. For the 1995 and subsequent model 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 4.9. of the "California N
Evaporalive Emission Standards and Test Procedures for 1978 and

Subsequent Mode] Motor Vehicles.”

‘The running loss and useful life diurral plus Eet seék evaperative

emissien standards {hereinafier “rurning less ard useful life
standards®} for all hybrid electric vehicles shall be effective in
the 1993 and subsequent model years. L

{C) For vehicles identified below, tested in accordance wiﬁh the fest

Vehicle Type

Passenger cars
Light-dyty trucks

ed jum-

(6.0001 -
with fuel tanks < 30 gallons
with fuel tanks > 30 gallons

(8,501 - 14.000 1bs. GVWR)

procedure which inclydes the hot soak test and the 48 hour
diurnal test. the evaporative emission standards are:

Hydrocarbon (1)
Iwo-Day Diyrnal + Hot Soak

’

v

(7
[~]

Heavy-duty vehicles
(over 14,000 1bs. GYWR)

Hybrid el

1996 and

dybrid electric passenger cars
Hybrid.e]ectrjc light-duty trucks - subseguent (3)

brij 1

{2)

BEE BE

0 dipdnént

4 ;- A CNo A
uivalent_for alcohol-fueled

kil § g5 ne Nydrocarbvdn ¢
rocarbon Eq

AYER) BygrpLA )
Organic Material Hyd

For purposes of this paragraph. "useful 1ife" shall have the same

meaning as provided in section 2112, Title 13, California Code of
-4-
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if i i 1 an
enqineerinq'eva1uation of the system and data‘submitted by the

I ium- vehicles

subsequent model years must also be certified under the
supplemental standards.

(2) Evaporative emissions for gasoline-fueled motorcycles subject
to exhaust emission standards under this article shall not exceed:

: : Hydfocarbons
Motorcycle Class . Model Year (grams per test)
Class I and II (50-279cc) 1983 and 1984 6.0

_ 1985 and subsequent 2.0 .
Class III (280cc and larger) 1984 and 1985 6.0
1986 and subsequent 2.0
Class III (280cc and larger) 1986-1988 6.0

(Optional Standard for Small-
YoTume Motorcycle Manufacturers)

(c) The procedure for determining compliance with the standards
in subsection (b) above is set forth in "California Evaporative Emission
Standards and Test Procedures for 1978 and Subsequent Model Motor Vehicles,™
adopted by the state board on April 16, 1975, as last amended Nevember 205
19915 effective January 165 1992- .

(d) Motorcycle engine families 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 2290, 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 motorcycle models for which it
intends to seek California certification and estimate sales data for such
models. In 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 shall also contain a
description of the manufacturer's current hydrocarbon evaperative 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, 43101,
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.



ROPOSED

State of California
AIR RESOURCES BOARD

CALIFORNIA EVAPORATIVE EMISSION STANDARDS AND TEST PROCEDURES
' FOR 1978 AND SUBSEQUENT MODEL MOTOR VEHICLES '

ADOPTED: April 16, 1975

AMENDED: May 14, 1975

AMENDED: March 31, 1976

AMENDED: October 5, 1976

AMENDED: November 23, 1976

AMENDED: June 8, 1977

AMENDED: December 19, 1977

AMENDED: October 12, 1979

AMENDED: April 23, 1980

AMENDED: June 26, 1980

- AMENDED: June 8, 1981

AMENDED: March 9, 1983

AMENDED: October 30, 1985

AMENDED: January 22, 1990 _

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: ‘
Note: The regulatory amendments originally proposed in this rulemaking

are shown in underline to indicate additions and strikeesut to
indicate deletions from the version of the test procedures adopted
on September 22, 1993. Modifications to the originally noticed

text are shown by bold italics to indicate additions and
£148%é¢ to indicate deletions.
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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
procedures and as they were amended or adopted as of July 1, 1989, are
hereby adopted as the California Evaporative Emission Standards and Test
Procedures for 1878 and Subsequent Model Motor Vehicles, with the following
exceptions and additions:

1.

These standards and test procedures are applicable to all new 1978 and
subsequent model gasoline-fueledy 1983 ard subsequent medel liquefied
petreieum gas {LPG}-fueleds; and 1993 and subsequent model alcohol- '
fueled passenger cars, light-duty trucks, medium-duty vehicles, heavy-
duty vehicles, hybrid electric vehicles, and motorcycles. - '

These standards and test procedures are applicable to all new 1983 and -
subsequent mode] liguefied petroleum gas (LPG)-fueled passenger cars,
light-duty trucks., medium-duty vehicles, heavy-dutv vehicles, hvbrid
electric vehicles, and motorcveles. In those instances that the
ftesting conditions or parameters are not practical or feasible for_ such
vehicles, the manufacturer shall provide a test plan that provides’
gqual_or grea confidence i omparisen to these test procedures.

The test plan must be approved in advance by the Executive Qfficer.

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 svstem

Carry-over of 1995 model year data will be allowed if the Executive
Officer determines that the carry-over data will adeguately 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 jis being sought will be adequately represented bv 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, é¢ 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 jdentified below, tested in accordance with the test
procedure based on the Sealed Housing for Evaporative Determination

(SHED) as set forth in Title 40, Code of Federal Reaulations,

-1-



sections 86.130-78 throtigh 86.143-90 as they éexisted July 1, 1989,
the evaporative emission standards are: -

Hydrecarbens

oF OMHEE {1}
Biurral + Het Seak RunRing Less
© {grams per test) ‘ {grams/mite}

- Hydrocarbops (1 o
Diurnal + Hot Soak {grams/test

Class of Vehicle odel Year _ 0K miles
Passenger Cars 1978 and 1979 . 6.0
Light-Duty Trucks : - 6.0
Medium-Duty Vehicles 6.0
Heavy-Duty Vehicles 8.0
Passenger Cars : 1980 - 1994 (2) 2.0
Light-Duty Trucks 2.0
Medium-Duty Vehicles 2.0
Heavy-Duty Vehicles 2.0

{1) The appligable evaporative emission standards for alcohol-fueled
vehicles are expressed in terms of Orgapic Material Hydrocarbon 3

Equivalent (OMHCE).

(2) Other than hybrid electric vehicles. -

1i. For the vehicles identified below. tested in accordance with the
test procedure which includes the running loss test. the hot soak
test, and the three-dav diurnal test (hereinafter “three-day diurnal
sequence"). the evaporative emission standards are:

rocarbons (1 ,

Three-Day Diurnal + Running loss

Hot Soak (grams/test) (grams/mile)

Class of Vehicle Mode] Year Useful [ife(2) Useful Tife(2)
Passenger Cars ’ 1995 and 2.0 0.05
Light-Duty Trucks subsequent (3) 2.0 0.0b
Medium-Duty Vehicles ' P
(6,0061 - 8,500 Tbs. GVWR) . ;

with fuel tanks <« 30 gallons 2.0 0.05

with fuel tanks > 30.0 gallons 2.8 " 0.0
(8,501 - 14,000 Tbs. GVWR) (4) 3.0 0.05
Heavy-Duty Vehicles C
(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
. Vehicles 2.9 0.05



(1)

)

(3)

The applicable evaporative emission standards for alcohol-fugled
vehicles are expressed as organie material hydrocarben equivaient
{OMHGEY 1rh férumg of ¥o¥d1 b RydvidLdvibdy

totpdriént of d144K81/ as OMH

Aroay Doy P A Y Fi A Of f D

CE. These evaperative standards

-are effeetive in the 1993 meded yearr :

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 1860.1,
Title 13, California Code of Regulations shall be based on an
engineering evaluation of the system and data submitted by the
applicant. The useful Tife of incomplete 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 usefyl life of the

medium-duty vehicle engine used in such vehicles.

The running loss and usef&1 life three-day diurna].pius hot soak

.‘evaporative emission standards (hereinafter "running loss and

useful 1ife standards") shall be phased in beginning with the 1935
model year. Each manufacturer, except small volume manufacturers,
shall certify the specified percent (a) of passenger cars -and (b)

of Tight-duty trucks, medium-duty vehicles and heavy-duty vehicles

" to the running less and useful 1ife standards according to the
"“'following schedule: o e CE

Number Minimum Percentage of Vehicles

Model Certified to Running Loss and
Year Useful Life Standards*
1985 10 percent
1936 30 percent
1997 50 percent '
* The number minimum_percentage of motor vehicles in each

vehicle type required to be certified to the running loss and
useful Tife standards shall be based on determinred by applying
the specified percentage te the manufacturer's projected
California model-year sales (a) of passenger cars and (b) of
Tight-duty trucks, medium-duty vehicles and heavy-duty
vehicles. QOptionally. the percentage of motor vehicles can
also be based on the manufacturer's projected California
model-vear sales (a) of passenger cars and light-duty trucks
and (b) of medium-duty vehicles and heavy-duty vehicles,

Beginning with the 1898 model year, all motor vehicles subject to
the running loss and useful life standards, including those

produced by small volume manufacturers, shall be certified to the
specified standards.
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(4)

A11 1995 through 1997 model-year motor vehicles which are not
subject to running loss and useful life 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 ranqe shall be 2.0 grams/test
and Gcompliance with the evaporative emission standards fer. !
cempiete vehieles in this weight range shall be based on the.

.Sealed Heusing for Evaperative Determinatien {SHED} conducted in

accordance with the procedures set forth in Title 40, Code of
Federal Regulations, sections 86.130~78 through 86.143-90 as they

~existed July 1, 1989. For the 1995 and subsequent model 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.g.. . .

The running Toss and useful life djurnal pius het seak evapeﬁatéye

(5)
emissdon standards {hereimafter “rdARing }ess.and useful ‘Iife
standards®} for all hybrid electric vehicles shall be effective in
the 1993 and subsequent model years. : s
111, For vehicles identified below. tested in accordance with the
test procedure sequepce which includes thé hot soak test and the
two-day diurnal test {(hereinafter "two-day diurnal sequence"),
the evaporative emission standards are: R
Hydrocarbons (1)
- : Iwo-Day Diurnal + Hot Soak
- o : rams/test
Class of Vehicle Model Year Useful Life(2}
Passenger Cars ’ - 1996 and 2.5
Light-Duty Trucks o - Subsequent_(3) 2.5
Medium-Duty Vehicles S
(6,000t - 8.500 1lbs. GVWR) _ o
with Tuel tanks < 30 gallons ‘ 2.5
with fuel tanks > 30.0 gallons 3.0 -
(8,501 - 14.000 1bs. GVWR) . 3.5
Heavy-Duty Vehicles i o
{over 14,000 Tbs. GVWR) 4.5
Hybrid Electric Passenger Gars 1996 and 2.5
Hybrid Electric_Light-Duty Trucks subseguent (3) 2.5
Hybrid Electric Medium-Duty Vehicies _ 2.5

(1)

The applicable evaporative emission standards for.alcohol] vehicles

(2)

are_expressed in Lerind ¢f Yo¥4 WydFdedrhon glud Lhé Kydraéifber
cotBaRent 47 4146HdT as OMHCE, - B \ .

For purposes of this paragraph, "yseful life" shall have fhe éame

meaning as_provided in section 2112, Title 13, California Code of
Reguiations. Approval of vehicles which are not exhaust emission
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tested using a chassis dynamometer pursuant to section 196Q.1,
Title 13. Catifornia Code of Requlations shall be based on an
engineering evaluation of the svstem and data submitted by the
applicant. The useful 1ife of incomplete medjum-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 life of the

medium-duty vehicle engine used in such yeh1c1es

3) The two-day diurnai plus hot soa__eva orat1ve emission standards
(hereinafter "supplemental standards") shall be phased in
beginning with the 1996 model vear. Those vehicles certified
under the running Jloss and useful life standards for the 1396 and
subsequent model vears must also be cert1f1ed under the

supplemental standards. o

b.  Evaporative emissioh standards for gaseliheffueied motorcyc]es are:

iy 4 Hydrocarbons
. Motorcycle Class ... Model Year - - (grams per test)
Class I and Class 11 © 1983 - 1984 6.0
(50-27% cc) _ ) - 1985 .and subsequent 2.0
Class III 1984 - 1985 ‘ 6.0,
(280" ¢cc and greater) = -~ - - 1986 ‘and. subsequent 2.0
Class III (280cc and greater) 1986 - 1988 ' 6.0

(Optiecnal Standard for
Small-VYolume Motorcycle
Manufacturers)

The definitions in section 1900, Title 13, California Code of
Regulations, and in the applicable model-year California exhaust
emission standards and test procedures, are hereby incorporated into
this test procedure by reference. For the purposes of this test
procedure and section 1976 of Title 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.

Appreval of medium-duky vehicles shald be based on the same standards
and test procedures as lighi-duty trueks- In selecting medium-duty
test vehicles, the Executive Officer shall consider the ava11ab111ty of
test data from comparably equipped light-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
cemplete medium-duty vehiecles 8;601 £s 145080 Ibs GYWR L{sece feoktnete 4
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teo Table I-a- abeve}; heavy-diity vehicles over 14,000 Tbs GVWR. .
inco edium-duty vehi (see paragraph 5. below). and
motorcycles (see paragraphs 7. and 8. below):

Demonstration of system durability and determination of an evaparative
emission (diurnal and hot secak) 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 is . .
one which, with the possible exception of the engine and drive train,
was built at Teast three months prior to the commencement of
evaporative emission testing, or is one which the manufacturer
demonstrates has stabilized non-fuel-related evaporative emissions.

a. For 1978 model evaporative emission engine families which require
durability testing for exhaust emissions certification, either:

i. 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 paints. 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 line shall be drawn
through the data. The evaporative emission DF is defined as
the interpolated 50,000 mile value on that line minus the .
interpolated 4,000 mile value on that Tine, 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, unless no applicable data point exceeded the standard.

OR

i1. The manufacturer shall propose in his 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 shail approve it if it meets the.
following requirements: ' s

A. The method=must cycle and test the complete evapofativé
emission control system for the equivalent of at Jeast
50,000 miles of typical customer use.

B. The method must reflect the flow of Tiquid and gaseous

: fuel through the evaporative emission control system, and
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the exposure (both peak and cyclical) to heat, vibration,
and ozone expected through 50 000 miles of typ1ca1
customer use.

C. The method must have the specifications for acceptable
system performance, including maximum allowable leakage .
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 O0fficer determines that durability
performance is likely to be s1gn1f1cant1y inferior to 1977
model-year systems.

For 1979 through 1994 evaporative emission engine families and
1995 and subsequent evaporative emission engine families which are
not subject to the running loss and useful life standards
specified in paragraph 1. of this test procedure, both paragraphs
4.a.i. and 4.a.ii. -shall apply to all families selected for

“exhaust emission durability testing, and paragraph 4.a.ii. shall
“apply to those evaporative emission engine families which are not

subject fo 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.ii. to determine a single
-evaporat1ve emission deterioratien facter DE for each evaporative

emission engine family.

Engine families subject to the running Toss and useful life
standards specified in paragraph 1. of this test procedure shall
demonstrate compliance with durability requirements using one of
the following:

i. Evaporative emission testing shall be conducted on all
durability vehicles at 5,000 and 10,000 miles, and at every
10,000 mile test point interval thereafter to the applicable
final test point. Testing may be performed at more frequent
intervails with advance written approval from the Executive
Officer. Compliance with the running loss and evaperative
emissien 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
a4 least-sgquares-fit stra1ght line shall be drawn through the
data. The evaporative emission and running loss emission DFs
shall be defined as the interpolated value at the applicable
useful life 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 veh1c]es) on this Tine must be within the
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ii.

standards of paragraph 1. or the data will not be acceptable
for use in the calcutation of a DF, unless ne-applicable data
point exceeded the standard. CT L

OR

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. At
least one evaporative emission test shall be conducted on all
medium-duty durability vehicles at 5,000, 40,000, 70,C00,
90,000, . 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 Tife if

no significant vehicle maintenance or emissions change dre '~

observed. Testing may be performed at more frequent

' ~intervals also with advance written approval from the b
- Executive Officer. Evaporative emission testing may he

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 Mcdel
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

 Lest 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" mayv be used. Compliance with the

running loss and evaperative emissien 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 1east-squares-f1t straight 1ine
shall be drawn through the data. The evaporative emission

- and running loss emission DFs are defined as the interpolated

vatue at the useful life mileage on that 1ine minus the

_interpolated 4,000 mile value on that Tine, but in no case

shall the factor be less than zero. The interpolated 4,000
and 100,000 mile points (for passenger cars and Tight-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 for use in the calculation of a
DF, unless no applicable data point exceeded the standard.

OR

. The manufécturer'shéi] propose in its preliminary application
for certification a method for durability testing and for
determination of evaporative emission and running loss

emission DFs for each evaporative emission engine family.
The 4,000, and 100,000 or 120,000 "useful Tife" mile test
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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 Executijve
Officer shall review the method, and shall approve it if it
meets the following requirements: ' '

A. The method must cycle and test the complete evaporative
emission control system for the equivalent of the
applicable vehicle useful life (i.e., 100, 000 or 120,000
miles) of typical customer use.

B. The method must reflect the flow of liquid and_gaseous
fuel through the evaporative emission control system,
and the exposure (both peak and cyclical) to heat,
‘vibration, and ozone expected based on typ1ca1 customer
use through the app11cab1e usefu] Tife,

C. - The method must have the specifications for acceptab]e
system performance, including maximum allowable leakage
‘based on-typical customer use through the app11cab1e
-vehicle useful life. .

For 1995 and subsequent model evaporative emission engine families
subject fo the running loss and useful Tife evaperative emissien
standards specified in paragraph 1. of this test procedure, except
as noted below Wyb¥id é1&étrid YéniéTés, either paragraphs

4.c.i and 4.c.i11i., or paragraphs 4.c.ii. and 4.c.iii. shall apply
to all families selected for exhaust emission durability testing/
and . ﬁParagraph d.c.iii. shall only apply to those

evaporative emission engine families which are not subject to
testing for exhaust emission durability. For all 13993 and
subsequent mode? hybrid electric vehicles subJect to the running
loss and useful 1ife evaperative emissien emission standards
specified in paragraph 1. of this test procedure, paragraphs
4d.c.i. and 4.c.iii. shall apply to all families selected for
exhaust emission durability testing, and paragraph 4.c.ifi. 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 life 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 and
evaporative standards at the end of the useful life if the
paragraph 4.c.iii. procedure includes on-road, useful life
deterioration on the evaporative test vehicle. The test vehicle
must be deteriorated based on typical customer use through the
applicable useful life. The manufacturer may perform unscheduled
maintenance at the final test point only upon prior Executive
Officer approval, which shall be granted if the Executive Officer
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,.
Lo determine a single evaporative emission deterieratien facter DE
for each evaporative emission engine family. Evaporative emission

DFs shall be generated for the running loss .test and for the hot
spak and the diurnal test in the three-day diurnal seguence._ and
for the hot soak and the djurnal 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 jf
the manufacturer cdn demonstrate that the DF generated in the
three-day diurnal seguence is at teast 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 86.107-90. For 1993 and subsequent
model hybrid electric vehicles and 1995 and subsequent mode] motor
vehicles subject to running loss and useful Tife evaperative
emissien standards, the following language is applicable in lieu
of §86.107-90(a)(1): ‘ ' -

1. 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 control. For 1993 through 1995
model hybrid electric vehigles and 1995 mode] motor
vehicles, ¥ the blower(s) shall be sized to provide a
nominal total flow rate within a range of 0.3 to 0.5

ft3/min per"ft3 of the nominal enclosure SHED volume

(Vn). for 1996 and subsequent model motor vehicles. the
blower(s) shall provide a nominal total fiow rate of 0.8

£ 0.2 £t3/min per rt3 of the V.- The inlets and outlets
of the air circu]ation_biower(s) shall be qonfigured 1o
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provide a well dispersed air circulation pattern that
produces effective internal mixing and aveoids _
significant temperature or hydrocarbon and alcoho]
stratification. The discharge and intake air diffusers
in the enclosure shall be configured and adjusted to

“eliminate localized high air velocities which could

produce nor-representative heat transfer rates between
the vehicle fuel tank{s) and the air in the enciosure.

- The enclosure temperature shall be taken with

thermocouples Tocated 3 feet above the floor of the
approximate mid-length of each side wall of the
enclosure and within 3 to 12 inches of each side wall.
The temperature conditioning system shall be capable of
controlling the internal enclosure air temperature to

- follow the prescribed temperature versus time cycle as

specified in 40 CFR 86.133-90 as modified by paragraph
4.9.x. of these procedures within an instantaneous

tolerance of + 3.0°F of the nominal temperature versus
time profile throughout the fest, and an average

~tolerance of.+ 2.0°F over the duration of the test. 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 profile. Another thermocouple shall be

placed near the fuel tank te verify adequate air mixing
and to ensure that the average tolerance specified for
the temperature conditicning svystem is met.

The variable welume SHED enclosure shall be of
sufficient size to contain the test vehicle with
personnel access space. It shall use materials on its
interior surfaces which do not adsorb or desorb
hydrocarbons or alcohol (if the enclosure is 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 maximum
surface temperatures in the enclosure no greater than

25.0°F above the maximum diurnatl temperature
specificatien, and minimum surface temperatures in the

enclosure no less than 25.0°F below the minimum diurnal
temperature specification. The enclosure shall be
equipped with a pressure transducer with an accuracy and
precision of = 0.1 inches HZO' The enclosure shail be

constructed with a minimum number 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.
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The variable veiume SHED enclosure shall be equipped
with features which provide. for the effective SHED
enclosure volume to expand and contract .in response to
both the temperature changes of the air mass in the SHED
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 djurnal emission testing.

1.

1L

The varjable volume enclosure shall have the

capability of latching or otherwise constraining
the enclosed volume to a known, fixed value which
shall be termed the nominal SHEP enclosure volume
(V,). The nominal SHED enclosure volume shall be

determined by measuring all pertinent dimensions of
the enclosure in its latched configuration,
including internal fixtures, based on a temperature

- of 84°%F. to an accuracy of + 1/8 inch (0.5 cm) and
.calculating the net enclesure neminal velume V

n to

the nearest 1 ft3. In addjtjgn, the enclosure

volume shall be measured based on a. temperature of

65°F and 105°F. The latching system shall provide
a fixed volume with an accuracy and repeatability
of 0.00Ban. 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
SHEB 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 chariges produced by the difference between
the ‘extreme enclosure 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_ shall be used. The action of the

enclosure volume accommodation system shall limit

the differential between the enclosure internal
pressure and the external ambient barometric

pressure to a maximum value of + 2.0 inches H.0.

2

The fixed volume gnclosure shal] be constructed

with rigid panels that maintain a fixed enclosure
volume, which shall be referred to as the nominal
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enclosure volume (V. ). V_shall be determined by
measuring all pertinent dimensions of the enclosure

including internal fixtures to an accuracy of + 1/8
inch (0.5 c¢m} and calculating the net V“ to the
nearest 1 Tt3. The enclosure shall be equipped
“with _an outlet flow stream that withdraws air at a
low, constant rate from the enclosure throughout
"~ the test. An inlet flow stream mav provide make-up

gir to balance the outgoing flow with incoming
ambient air. Inlet air must be filtered with
activated carbon to provide a relatively constant
hydrocarbon and alcohol Jevel. - Any method of
volume accommodation shall maintain the
-differential befween the enclosure internal
pressure and the baromeiric pressure between 0 and
-2 inches of water. The equipment shall be capable

of measuring the mass of hvdrocarbon and alcohaol
- (if _the enclosure js used for alcohol-fueled
-vehicles) in the inlet and outlet flow streams with

“.a resolution of 0.01 gram. A bag sampling svstem
may_be used tp collect a proportional sample of the

air withdrawn from and admitted to the enclosure.
‘Alternatively. the inlet and outlet flow streams
may be coptinuously analvzed using an on-line Flame

Ienization Detector (FID) analyzer and integrated
with the flow measurements to provide a continuous
record of the mass hydrocarbon and alcohel removal,

An ecnline computer system or stripchart recorder shall
be used to record the following parameters during the
diurnal evaporative emissions test sequence:

-SHEB eEnclosure internal air temperature

-Diurnal ambient air temperature specified profile
as defined in §86.133-90 as modified in

paragraph 4.g.x.

~Vehicle fuel tank liquid temperature

-SHEB eEnclosure internal pressure

-3HED eEnclosure temperature control system surface
temperature(s)

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

-Zero gas and span gas adjustments
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-Zero gas reading
~SHED Enclosure 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.

E. Other equipment configurations may be used if appraved
in advance by the Executive Officer. The Executive
Officer shall approve alternative equipment
configurations if the manufacturer demonstrates that the
equipment will yield test results equivalent to those
resulting from use of the specified equipment.

ii. 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 facitity
which is maintained at a nominal ambient

teémperature 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
compiliance testing may be conducted by the
Executive Officer using either sampling procedure.
The test facility shall have space for personnel
.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 ménégement 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){i) and a running loss fuel
vapor alcohol analyzer which meets the
requirements_specified in §86,107-

90(a)(2)(ii).
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I1.

ITI.

~A running loss test data recarding system which
meets the requirements specified in 1i.A.IV. of
this paragraph.

‘A11 types of running loss test facilities shall be
configured to provide an internal ambient

temperature of 105°F + 5%F maximum and + 2% 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 residual heat in the
test vehicle for temperature achievement.

-Adding insulation to the test facility walls.

.-Using the test facility artificial cooling
system (if so equipped) with the setpoint of the
cooling system adjusted to a value not Tower

“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
capabilities.

Cell/enclosure temperature management shall be
conducied at the inlet of the vehicle cooling fTan.
The vehicle cooling fan shall be a road speed
moduiated fan which is controlled tc a discharge
velocity which matches the dynamometer rcll speed
throughout the driving cycle. The fan outlet shall
airflow discharge to both the vehicle radiator air
intet(s) and the vehicle underbody.

The fuel tank temperature management system shall
be configured and operated to control the fueil 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 test facility are
sufficient to match the on-road fuel tank liguid
(T11q) ftemperature profile of the test vehicle
within a tolerance of + 3.9°9F throughout the
running less driving cycle, and the fuel tank vapor
(Tvap} temperature profile of the test vehicle
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Iv.

within a tolerance of x 3.0° 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. (§86.129-80(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'deveToped according to the procedures

ih §86.129-80(c). The system shall adjust the
discharge flow and/or temperature of the outlet
duct to maintain the tank Tiquid temperature

profile within + 3.0°F of the reference on-road
profile throughout the test. Additionally, the
vapor temperature during the final 120 second idle
period shall match the reference on-road vapor

temperature within + 3.0°F. The system shall
provide a discharge airflow not to exceed 6000 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 fans. shall have a total capacity of at

least 1.0 ftalmin Der.ft3.of the nominal enclosure
volume. The inlets and outlets of the air
circulation blower{s) shall be confiaured 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 air

suppTied to the outlet duct shall be within a range

of 70°F to 160°F for systems which utilize
artificial heating and/or cooling of the air supply
to the outlet duct. This requirement does not
appiy to systems which recirculate air from inside
the test cell without temperature conditioning the
airflow. The controf system shall be tuned and

operated to provide a smooth and continuous fue)

tank temperature profile which is representative of
the on-road temperature profile.

An on-line computer system or strip-chart recorder
shall be used to record the following parameters
during the running Toss test sequence:

;Celllenc]osure ambient temperature
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~Vehicle fuel tank liquid (Ty..) and vapor

_ lig
space (T, _.) temperatures

vap
-Vehicle coolant temperature
-Vehicle fuel tank headspace pressure

-Reference on-road fuel tank temperature
profile developed according to paragraph
4., (§86.128-80(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-réading

-dilute sample bag reading (if

- applicable)
~dilution air sample bag reading (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_sample introduced

into the gas chromatograph

-the flow rate of carrier aas through
the column

-the column temperature

-the ¢hromatogram of the analvyzed
sample

If an enclosure, or atmespheric sampling, running loss
facility is used, the following requirements (in

addition to those in subparagraph A. above) shall also
be applicable:
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. The enclosure shall be readily sealable and

rectangular in shape. When sealed, the enclosure
shall be gas tight-in accordance with 40 CFR
86.117-30. Interior surfaces shall be impermeable
and. non-reactive to hydrocarbons and to alcoho]

(if the enclosure is used for alcohol-fueled
vehicles). One surface should be of fiexible,
impermeable, and non-reactive material to allow for
minor volume changes, resulting from temperature
changes.

II. In the event an artificial cooling or heating
system is used, the surface temperature of the heat
"exchanging elements shall be within a Fange of a
minimum of 70.0°F te 326-0°%F,

II11. For.1996 and subsequent model motor vehicles. the

enclosure shall be equipped_to supply air to the
vehicle, at.a femperature of 105 + 5 F, from

sources outside of the running loss enclosure
directly into _the operating enqine's air intake
system. Supplemental air requirements sha?ll] be
supplied_ by drawing air_from the engine intake
source. o

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
applicabie:

- I. The running Toss vapor vent collection system shall

be configured to collect all running loss emissions
from each of the -discrete point soureces which
furetien as 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 vehicle vaper vemt emissions source,
lengths of heated sample line connecting each
collector to the inlet of the heated sample pump,
and Tengths of heated sample Tine connecting the
outlet 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 lines shall
be allowed. Each heated sample pump and. its
associated sample lines shall -be maintained at a

temperature between 175.0°F and 200.0°%F to nrevent
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II.

condensation of fuel vépor in the sample lines.
The heated sample pump(s) and its associated flow
contrels shall be configured and operated to draw a

- fiow 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 sampling

" system shall include an ‘indicating flow meter which

provides an alarm output to the data recording
system if the flow rate drops below 40 SCFH by more
than 5 percent. The collector inlet for each

discrete vaper vent emissions source shall be

placed in proximity to the vemt source as necsssary
to capture any fuel vapor emissions without
significantly affecting flow or pressure of the

~normal action of the vert source. The collector

inlets shall be designed to interface with the

- configuration and orientation of each specific

vaper vent source. For vapor vents which terminate
in a tube or hose barb, a shert length of tubing of
an inside diameter larger throughout its length
than the inside diameter of the vent outlet, may be
used to extend thes vent into the mouth of the
collector as illustrated in Figure 1. Feor 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 scurce
design, and which terminates in a fitting approved
by the Executive Officer. The Executive Officer
shail approve the fitting if the manufacturer
demonstrates that it is capable of capturing all
vapor emitted from the wert 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 vert collection
system(s) with ambient air, coliects continuously
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 vemnt collection system(s)
instead of vehicle exhaust flew. The system shall
be configured and operated to meet the following
requirements:
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).

The running loss fuel vapor sampiing system
shall be designed to measure the true mass of
fuel vapor emissions collected by the running
loss vapor vent collection system from the

© specified fuel vaper venis discrete emissions
“source. The total volume of the mixture of

(2)

running loss emissions and dilution air shall
be measured, and & continuously prepertisned
proportionated sample of volume shall 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 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:

The gas mixture tempefature, measured at a
point immediately ahead of the positive

displacement pump, shall be within + 10%F of
the designed operating temperature at the start

of the test. The gas mixture temperature

(3)

variation from its value at the start of the

test shall be limited to + 10°F during the
entire test. The temperature measuring 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).

Thelf1ow.capacity‘of the CVS shall not exceed
350 CFM (0.165 mS/s). '

Sample collection bags for 'dilution air and
running loss fuel vapor samples shall be
sufficient size so as not to impede sample
flow. - -

The CFV sample system shall consist of a
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 CFY
sample system shall conform to the following

- requirements:
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-The temperature measuring 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 oil).

- ~The pressure measuring system shall have an
accuracy and precision of + 1.6 inches of
water (0.4 kPa) ‘

-The flow capac1ty of the CVS -shall not
. exceed 350 CFM (0.165 m°/s).

-Sample collection begs'for dilutfon air and
running Toss fue] vaper samp1es shall be of

flow,

"TII. The on-line computer system-or strip-chart recorder

. specified in i1.A.IV. of this paragraph shall be
used. to record the following additional parameters
dur1ng the runn1ng loss test sequence, 1f
applicable .

-CFV (if used) inlet temperature and pressure

-PDP (if used) iniet temperature and pressure and
differential pressure

-Running less vapor ver% collection system low
flow alarm(s)

2

Other equipment configurations may be used if approved
in advance by the Executive Officer. The Executive
Cfficer 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.

i. Hot Scak 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 §86.117-90. 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 to
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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 ¢losed and
sealed until the end of the one hour hot soak interval. For
the first B minutes, .the ambient temperature shall be

maintained at 105°F + 10°F.  For 1996 and subseguent model
motor vehicles, the englosure shall be equipped with an
internal air circulation blower(s). The blower({s) shal] be
sized to_provide a nominal total flow rate within a range of

0.8 iSO:Z-ftalmin'ber ft3 of .the nominal enclosure volume.

The intets and oytlets of .the blower(s) shall be confiqured
to provide a_well dispersed air circulation pattern that
produces effective internal mixing and avoids significant
Lemperature 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
approximate mid-Tength of each side wall of the enclosure and
within 3 to 12 inches of each side wall. Thig shall be
accomplished by any one or combination of the following
~techniques: : SLE T

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

—Addﬁng inéuTation to.the enclosure walls.

=Using the enclosure artificial cdﬁ]ingréystem (if so
equipped) 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 full range enclosure temperature management
system with heating and cooling capabilities.

In the event an artificial 6oo1ing or heatingisystem is used,
the surface temperature of the heat exchanging elements shall

be within a range of 70.0°F to 125.0°F. .

 For 1995 through 1997 vehicles subject to running loss and useful
life evaperative emission standards, and 1998 and subsequent
motor vehicles, except petroleum-fueled diesel vehicles, electric
vehicles, and motorcycles, omit §86.107-90(a)(4).
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‘Calibrations

_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 and subsequent model motor vehicles subject to
‘running loss and useful 1ife evaperative emissien 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} Diurnal evaporative emission enclosure. The diurnal

evaporative emission measurement enclosure calibration
consists of the following parts: initial and periodic
determination of ‘enclosure background emissions, initial
determination of enclosure volume, and periodic hydrocarbon
and alcohol retention check and caiibration. '

(i} 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)(5).
The SHEB enclosure shall be maintained at a nominal

temperature of 105.0°F throughout the four hour period.

. Variable volume SHEB. enclosures may be operated in cither
the -tatched volume configuration, or with the variable
volume feature active. Fixed volume enclosures shall be
operated with iniet and outlet flow streams closed. The
allowable enclosure background emissions as calculated
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 period of up to 12 hours before
the initial HC concentration reading (CHCT) is taken and

the four hour background measurement period begins.

(11) The initial determination of enclosure internal volume
shall be performed according to the procedures specified in
$86+117-96¢b}{%} threwgh {bI{3} paragraph 4.d.i.C. If
the enclosure will be used for hot scak determination. the

determination of enclosure internal volume shall also be
performed based on 105°F.

(111) The hydrocarbon and alcchel measurement and retention check
- shall evaluate the accuracy of enclosure HC and alccho]

mass measurements and the ability of the enclosure to
retain trapped HC and alcghol. 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 shall be injected into the SKED enclosure
and an initial SHED enclosure mass measurement shall be
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(A)
(8)

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
SHED enclosure mass measurement shall be made. The
following procedure shall be performed prior to the
introduction of the enclosure into services and following
any modifications or repairs to the enclosure that may
impact the integrity of this enclosures and en at }east a
guarterly basis etherwises:; otherwise, the following -
procedure shall be performed on_a monthly basis. (If six
consecutive monthly retention checks are successfully
completed without corrective action. the following

~brocedure may be_.determined quarterly:thereafter as lang as
‘no corrective action is required.): o

Zero and span the hydrocarbon ana1yzerQ

Purge the enclosure until a stable enclosure HC level is
attained,
Turn on'thefenc1osure air mixing and femberature control

system and adjust it for an initial temperature of 105.0°F
and a programmed temperature profile covering one diurnal

- cycle frem 66-0%F to 108.0°F over a 24 hour pefiod

(D)

according to thé profile specified in paraaraph. 4.q.¥.G. of

Lhese procedures (revising §86.133-90). Close the
enclosure door. On variable volumée SHED enclosures, latch
the enclosure to the reminal veidume pesitien enclosure

volume measured at 105°F. On fixed volume enclosures,
close the outlet and inlet flow streams.

When the enclosure temperature stabilizes at 1D5.0°F

-+ 3.0%F seal the enclosuré; measure the enclosure

background HC concentration (CHCe1)4,bacquound methano]

concehtratiqﬁ LCbH3OH114 ahd_the-temperature'(Tél) and

pressure (P41) in the enclosure. -

Inject into thé enclosure a known guantity of propane of
between 4 te 8 2 to 6 grams and a_known quantity of
methanol in_gaseous form between 2 to & grams.  The
injection method shall use a critical flow orifice to meter
the propane at a measured temperature and pressure for a
measured time period. Techniques which provide equivalent

. resolution (+ 0.2 percent) of the injected mass are also

acceptable. Allow the enclosure internal HC concentration
to mix and stabilize for up to 300 seconds. Measure the
encicsure HC concentration after mixing (CHCeZ)* the
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(F)

, -4
Micer = (3.05xVHx10 XLF%gx(C

enc1bsure'methaﬁo1 concentration (CCH3OH21’ and the
femperature (TZ) and pressure in the enclosure (le. On
variable_vo]umg SHED enclosures, unlatch the enclosure f£rem

‘the neminal volume configuration to accommedate temperature
and barometric pressure changes. On fixed volume

~enclosures. open the outlet and inlet flow streams. Start

the temperature cycling function of the enclosure air
mixing and temperature control system. These steps shall
be completed within 900 secends.:of. sealing the enclosure.
Calculate the initial recovered HC mass (Myeep) according
to the following formula: ' '

Heez = Lenaonat Ly - Bidlice1-=Tloyzgur 1) /7110
where: '

V., is the enclosure neminal volume at 105°F (ft3)

P4n:js:the enclosure initial pressure at event n (inches
- Hg ‘absolute)

CHCen is the enclosure HC concentration at event n {ppm C)

I

CH30HnR is _the enclosure methanol concentration ca?cu]atéﬁ

according to §86.117-90 (d}{2)(iii) at event n (ppm
carbon}

r is the FID response factor to methanol

Tip 18 the enclosure initial temperature at_event n (OR)

If the recovered mass agrees with the injected mass within
2.0 percent, continue the test for the 24 hour temperature
cycling period. If the recovered mass differs from the
injected mass by greater than 2.0 percent, repeat the
enclosure concentration measurement in step (E) and
recaiculate the initial recovered mass (MHCel)‘ If the

recovered mass based on the latest concentration
measuremeni agrees within 2.0 percent of the injected mass,
continue the test for the 24 hour temperature cycling
period and substitute this second enclosure concentiration
measurement for CHCez in ali subsequent calculations. In

order to be a valid calibration, the final measurement of
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CHCeZ shall be completed within the 900 second time limit

-outlined above. If the discrepancy persists, the test
shall be terminated and the cause of the difference
determined, followed by the correction of the probliems(s)
and the restart of the test. ‘

. (G) At the completion of the 24 hour tempErature:cycling period
~measure the final enclosure HC concentration (Cp._.). the
final. enclosure methanol concentration (C. iat. and the

; CH30H3
final pressure (Ps) and,finalmtemnerature_(Ts) in. the

enclosure. Calculate the final_recovered.HC—mass Mucer)
as follows:

) \ . . -4 X I, !\ ‘- 7.. ’ . -- - . .t i ,l : :;4 < < >
Micez = 1305 XV x 1077x(P o (Cyypps =LConzongtly = ByLCyce1—=rCrysgyq)/T4]
+ Mye out—=Hue in |

-where: -
vV, is the enclosure neminal volume gg;lgﬁgﬁf(ft3)

P;; 1s the enclosure initial préésure (inches Hg absolute)

EB is the enclosyre final pressure (inches Hg gbsolute)

CHCe3 ts the enclosure HC concentration at the end of the

24 hour time temperature cycling period (ppm C)

CH30H3 is the enclosure methanol concentration at the end

of the 24 hour temperature cycling period, calculated
according to §86.117-90 (d)(2)(iii) (ppm carbon)

(]

r_is the FID response factor to methanol

T; 1s the enclosure initial témperaiure (QR)

MHC out is_mass of hydrocarbon exiting the enclosure, in
Al WA .
the case of fixed volume enclosures {grams)

Muc . ip—iS-mass of hydrocarbon_entering the enclosure. in
—_— st

the case of fixed volume enclosures (grams})

(H) If the calculated final recovered HC mass for variable
volume SHED the enclosures is not within 3 percent of the
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initial enclosure mass, then action shall be required'to
correct the error to the acceptable level.

The running toss equipment shall be calibrated as follows:

The chassis dynamometer sha]l-be ca11brateﬁ according to
the requirements of 40 CFR 86.118-78. The calibration

~shall be'conducted at.a typical ambieht temperature of 75°F

« 5OF.

The running loss hydrocarbon analyzer shall be calibrated
according te the requirements-of 40 CFR 86.121-8C.

If .a point source facility is used, the running loss fuel
vapor 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 40 CFR
86.119-9C(c) be conducted by injecting the known quantity
of propane into the inlet of the most frequently used fuel

vapor vert collector configured to collect vapors from the

vent source of the evaporative emission vapor storage
canister. This procedure shall be conducted in the running
Toss test cell with the collector installed in a vehicle in
the normal test configuration, except 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 intc 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 shall be conducted at a typical

ambient temperature of 75°F + 5°F. Im this manner; tke
ability of the running less vaper ecollectien system to
effeetively capture and measure a representative guartity

of HE vaper under realistiec test conditions will be
verified-

(iv) In the event the running loss test is conducted using the

SHED erelesdre atmospheric sampling measurement techrique,
the following procedure shall be used for the enclosure

calibration: a prepare injection recovery test shall be

eonddeteds with a test vehiele being driven over sre UDDS
eyele in the crelesure during the prepare injectien test-

(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.
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The allowable enclosure background emissions as
calculated according to §86.117-90 (a)(7) shall not

be greater thap 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 injtial HC concentration
reading is taken. L -

(B) The_initial determipnation of ent]oshfe internal_volume
shall be performed according to the procedures
specified in §86.117-90 (b). ~

(€C) The enclosure shall meet the calibratjon. and retention

requirements of §86.117-90(c). The propane injection
- recovery test shal]l bé 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
velatility (7.0 psi RVP), maintaining the tank

temperature at low levels (<100°F), and routing the
~canister vent to the outside of the SHED enclosure.

- (v) Hot soak enciosﬁre. The hot soak enclosure calibration

C(dvi)

(vif)

consists of the following parts: initial and periodic
determination of enclosure background emissions, initial
determination of enclosure volume, and periedic hydrocarbon
and alcohol retention ctheck and calibration. The hot soak
enclosure calibration shall be conducted according to the
method specified in section (e)(1) with a retention check

of 4 hours at 105°F or the method specified in section

(e)(2)(iv). o -

Diurnal- and hot soak enclosure hydracarbon analyzer. The
hydrocarbon analyzers used for measuring the diurnal and
hot soak samples shall be calibrated according to the
requirements of §86.121-90. - - -

Other equipment. Other test equipment including
temperature ‘and 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
recommendations, and good engineering practice.

Road Load Power, Test Weight, Inertia Weight Class, and Running
Loss Fuel Tank Temperature Profile Detérmination

For all 1993 and subsequent model hybrid etectric vehicles and
1995 and subsequent model motor vehicles subject to running loss
and useful life evaperative emissien standards, §86.129-80 is
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amended to include an additional subsection (which shall be cited
herein as subsection (d) of §86.129-80), to read:

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

The manufacturer shall establish for each combination of
vehicle platform/powertrain/fuel tank submitted for

- certification a representative profile of fuel tank 1liquid and
vapor temperature versus time to be used as 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 and
subsequent model motor vehicles, if manufacturers uyse a
vehicle model to develop a profile to represent multiple

. vehicle models, the vehicle model selected must have the
greatest expected fuel] 1iquid temperature and fuel vapor
temperature ingcrease during driving of all of the vehicle
models it will represent.  For 1996 and subsequent model motfor

vehicles, manufacturers must select test vehicles with any
available vehicle options that could increase fuel temperature

during driving. such as any featire that Timits 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 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 liquid fuel at a fil7
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 + 1.0
inches HZO shall be connected to the vapor space of the

fuel tank. 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
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.
1983, and the actual vehicle speed. Vehicle coolant
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(2)

temperature shall be monitored 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
-Actua1‘speed

_ fAvefage liquid fuel temperature (Tlid)

-Vapor space temperature (Tvap)
~-Vapor space pressiire

The data Eecording system shall provide a time'résolution

of 1 second, and an accuracy of + 1 MPH, + 2.095, and
+ 1.0 inches H20. The temperature and pressure signals

may be recorded at intervals of up to 30 seconds.

The temperature profile determination shall be conducted
during ambient conditions which inctude:

| “‘—ambkéﬁfu£émberature above 95°F and'ﬁncﬁeékiﬁg.or stable

(£ 2°F) . .

-sunny or mostly sunny with a maximum. cloud cover of 25
"percent : _

-wind conditions calm to Tight with maximum sustained
wind speed of 15 MPH . c

-road surface temperatire Llsurl at 1east‘20°F above

ambient temperature (T . . ) For 1993 to 1995 model
hybrid vehicles and 1995 model motor vehicles and at
least 30°F above T.

motor vehic?es-

amb for 1996 and sub;euuent mode 1

The track surface temperature shall be measured with-an
embedded sensor, a portable temperature probe, or an
infrared pyrometer which can provide an accuracy of «

y 2.O°FJ Temperatures must be measured 6n a surface

representative of the surface whére the vehicle is driven.
The test shall be conducted on a track or otheér restricted
access facility so that the speed versus time schedule can
be maintained without undue safety risks.
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Frior to the start of the profile generation, the fuel
tank may be artificially heated to the ambient
temperature. If the fuel tank is artificially heated, the
average liquid fuel temperature and the vapor temperature

must be stabilized at the ambfent'témperature within + 2°r

(3)

. before the profile generation begins.

Tank pressuré shall not exceed 10 inches of water at any

"time 30 seconds after the start of the engine until the

end of engire operation during the temperature profile
determination 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 running loss fuel fank
temperature profile determination.

The vehicle fuel tank shall be drained and filled to 40
percent of the neminal tank capacity with fuel meeting 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 rcad. 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 equipped with automatic
temperature controlled air conditioning systems shall be
operated in "AUTOMATIC" temperature and fan modes with the

system set at 72°F. The vehicle may be operated at
minimum throttle for periods up to 60 seconds prior to
beginning the first UDDS cycle in order to move from the
parking Tocation 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 CFGR 86.128-79. For
1996 and subseguent model motor vehicles. the vehicles
shall be cperated over one UDDS cvcle. then two NYCCs., and
another UDDS cvcle instead of over three UDDS cycles. The
end of each UDDS cycle and the end ¢f the two NYCCs, if
applicable shall be followed by an idle period of 120
seconds during which the engine shall remain on with the
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vehicle in the same transmission range and ¢lutch (if so
- equipped) actuation mode as during the UDBS idle periods~
as specified in §86.128-90 except for the followina:

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 enqaged and shall be plaged in

gear with the clutch disengaged at Jeast 5 seconds before
~the end of the idle mode. '

- The data recording system shall provide a recerd of the
required parameters over the entire“sequencg from the
initiation of the first UDDS cycle to the end of the third
120 second .idle period. Fdllowing the completion of the

test, the data recording system and driver's aid shall be

© turned off. e o s

(4) In addition to the vehicle data recording, the following
parameters shall be documented for the runhing loss test
fuel tank temperature determination:

-Date and time of vehic]e fue]ing

-0dometer reading at veh1c1g fueling =~ °

-Date and time vehicle was parked and paFk%ng location
and orientation B

~Odometer reading at barking

-Date and timé engine was started |

_fime of initiaﬁidn of first UDD$”cyb1eJ'

—Time-bf compietion of third 120 second fqie period

~Ambient témperéture and track surface temperature at

initiation of first UDDS cycle (T 1 and-T

amb surl)

-Ambient temperature and track surface temperature at
completion of third 120 second idle period (Tambz and

Tsurz)l

(8) The three UDDS cycle driving traces and the two UDDS_and
~ two NYCC driving traces shal] be verified to meet the
speed tolerance requirements of 40 CFR 86.115-78 (b)._
amended as follow: ‘ :
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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 less than 15
seconds on any occasion, Al]l speed variations must be
clear]y 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 lower limits

"shall be 4 mph.

 The fo110w1ng'temperature conditions shall be verified:

(T 95.0°F

Tpae

ambl)

. | .
(Tame? 2 (Tambl - 2'9 F);

For 1993 to 1995 model hybrid vehicles and 1995 mode]
motor vehicles: :

> 20.0°F

(Tsurl - Tambl)

o]
(T Tompz )2 20.0°F

sur2 =

For 1996 and subsequent mode] motor vehicles:

0
Tsyp(n)—= Tamb(n)l—%—gg¢g—£

where n js the incrementa] measurements in time,

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
performed:

Toopp = 106:0 % [(T

ambl * Tamp2??2l lLil - Tg

where: Tiil is the 1iguid fuel temperature during the

. 9] . . .
drive {“F) where i js the incremental
measurements in time
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_Iu.is the 1iquid fuel temperature observed at

the start of the sbecified driving schedule (°F)

The individual tank liquid (Tliq) and vapor .space (Tyap)

temperatures recorded during the test run shall be
adjusted by arithmetically adding the temperature
correction (Tcorr) adjustment calculated above to each

1iquid and vaper temperature data peirt= lgioﬁé This step
may be emitted if the ealewlated abselute value of ;eepp
is less tham 2-0%F- If T, is higher than the
corresponding ambient temperature, the temperature
correction shall be determined by the above equation plus
the difference in TU and the corresponding ambient

temperature.

{6) Other methodologies for developing corrected 1iquid and
vapor space temperature profiles are acceptable if
approved in advance by the Executive Officer. The
Executive Officer shall approve an alternate method if the
manufacturer demonstrates equivalence to data callected at

105°F, Lo T

Test Procedure

For all 1993 and subsequent model hybrid electric vehicles and
1995 and subsequent model motor vehicles subject to running loss
and useful life evaperative emissien standards, the exhaust
emissien test sequence described in 40 CFR 86.130 through 86.140
shall be performed with the following modifications:

i.

General Requirements. . .

The following language shall be applicable in lieu of
§86.130-78: , ‘ |

For 1993 to 1995 model hybrid electric vehicles and 1995
mode] motor vehicles, T the test sequence shown in Figure

2 (Figure 3 for hybrid electric vehicles) describes the steps
encountered as the vehicle undergoes the precedures the
three-day diurnal sequence to determine conformity with the
standards set forth. For 1996 and subseauent mode] mator
vehicles. the test sequence shewn ip Figure.4 (Figure § for
“hybrid electric vehicles) describes the steps encountered as
the vehicle underqgoes the three-day diurnal sequence and the
supplemental two-day diurnal sequence to determine conformity
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with the standards set forth. Methanol measurements may be
omitted when methanol-fueled vehicles will not be tested in
the evaporative enclosure. During the exhaust pretien of

the test progedures i-e-; from “START: te the completion of

. the “HOT START EXHAUST TEST4Z a Ambient temperature levels

encountered by the test vehicle throughout the entire

duration of this test sequence shall not be less 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 approximately level during all phases of the test
sequence to prevent abnormal fuel distribution. The
temperature tolerance of a soak period mav be waived for up
to 10 minutes to allow purging of the enclosure or
fransporting the vehjgle into the ‘enclosure.

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

~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.

B. The vehicle preconditioning drive shall be performed in
accordance with 40 CFR 86.132-90, except that follewing
the vehicle fueling step at §86.132-90(a)(1) a
minimum soak period of 12 {4 %6 6 hours shall be
provided to allow the vehicle 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
fill and vehicle soak. 1In such cases, each 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 the "California Exhaust Emission Standards
and Test Procedures for 1988 and Subsequent Mode!l
Passenger Cars, Light-Duty Trucks, and Medium-Duty
Vehicles" as incorporated by reference in §1960.1(k)
of Title 13, G6R California Code of Regulations prior to
vehicle preconditioning.

C. Following the vehicle preconditioning drive, the fuel
tank shall be drained and then filled to 40 percent
capacity.
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The vehicle shall be allowed to soak' for 12 to 36 hours
pricr to the exhaust emissions test. '

During the 12 to 36 hour soak specified in subparagraph
0. 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
is at the lowest level allowed by the control unit of
the auxiliary power unit; or (2) the state of charge is
set such that: auxiliary power unit operation will be at
its maximum power level at the beginning and through the
emission test. - o

The canister.sha]1 then be loaded te saturatisn using a
butane-nitrogen mixture. : ‘

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

Upon completion of the hot start test, the vehicle shall
be parked in a temperature controlled area between one
to six hours to stabilize the fuel temperature at 1059F
for one hour. fd¢ & whd7itid 67 Todbs Wvird/

Artificial cooling or heating of the fuel tank may be
induced 4f a ene heur seak 35 not sufficient to achieve

a fuel temperature of 105°F. The initial fue]
temperature for the running loss test may be less than

105%F if the manufacturer is able. to provide data
demonstrating that a lower initial temperature reflects
- the maximum fuel temperature achieved by a stabilized

-vehicle during a 105°F day.

A running loss test shaill 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 air management system
that would simulate airflow conditions under the vehicle
during driving. ‘

- The hot soak enclosure test shall then be performed at
an SHED enclosure ambient temperature of 105°F.
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ii.

Upon completion of the hot soak enclosure test, fuel
temperature shall be heated or cosled te a temperature

of 65%F. the vehicle shall be soaked for no less than &
hours nor more than 36 hours. For at least the last 6
hours of this period, the vehicle shall be soaked at

65°F._

A 72-howr three-day diurnal test shall be performed in
variable temperature SHED enclosure. '

The supplemental two-dayv diurnal sequence in Fiqure 4 (and

Eigure 5 for hybrid electric vehicles) shall be conducted

according to the steps described in (A) through (G), fo]lowed

by (J) through (L) of this paragraph except that the ambient

temperature of the hot scak test is conducted at an ambient

lemperature bhetween 68°F and 86°F at all times and that the

diurnal test will consist of a two-day test. ~

Véhic]e Preparétion

Amend 40 CFR 86.131-90 to read: .

(a)

(k)

(¢)

(d)

{e)

Prepafe.the fuel tank(s) for recording the temperature of
the prescribed test fuel and fuel vapor according to the
requirements of paragraph 4.f. (§86.129-80(d)(1)).

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.

Provide additional fittings and adapters, as required, to
accommodate a fuel drain at the lowest point possible in
the fuel tank(s) as installed on the vehicle.

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.

For vehicles to be tested for running loss emissions,

prepare the exhaust system by sealing and/or plucaing 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.
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iii. Vehicle Preconditioning .

Amend paragraph 86.132-90 by adding the following
subparagraph (a)(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 Uebar Dynamemeter
Briving Schedule {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.

The fotlowing 1anguége shall be app]icable—ih‘iieu of
§86.132-90(a)(4):

The Executive Officer may also choose to conduct or require
the performance of optional or additional preconditioning to
ensure that the evaporative emission centrol system s
subjected to conditions typical of normal driving. The
optional preconditioning.shall consist of no less than 20 and
no more than 50 miTes of on-road mileage accumulation under
-typical driving conditions. - - B

' The:follOang-iéngudge ﬁhall be éppfiéab]é.in?1ieu of
§86.132-90(b): .

A.  Within five minutes of completion of preconditioning,

the vehicle shall be driven off the dyriamometer to a
work area. . - :

B.  The fuel tank(s) of the prepared vehicle shall be
~drained and refilled with the applicable test fuel, as
specified in pardagraph 4.7. of these procedures, to the

prescribed tank fuel volume, defined in §86.082-2,
The vehicle shall be refueled within 'l hour of
completion of the preconditigning drive.

€. Following the fuel drain‘and fil] described in
subparagraph B. above, the test vehicle shall be allowed
Lo 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 shall be connected to a pump
or compressor, purged with air, then loaded with butane
as described in D. below for the three-day diurnal
sequence and in E. below for the supplemental two-day
diurnal sequence.

D. For the three-day diurnal sequence. I the evaporative
emissions storage canister(s) shall be preloaded with an
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ameunt of butane equivalent to 1.5 times the nominatl
working capacity. For vehicles with multiple canisters.

gach canister shall be preconditioned separately. The
nominal working capacity of & carben canister shall be
determined by each manrufacturer for each evaperative
emissiers engine family established by determining the
mass of butane required to load a stabilized canister to

a two gram breakthrough. The 2 gram breakthrough is
defined as the point at which the cumulative guantity of

hydrocarbons emitted is equal to 2 grams. Fhis The
determination of pominal capacity shall be based on the
average capacity of no less than five canisters which
are in a stabilized condition eaeh having been. For
stabilization, each canister must be cycled no less than

10 times and no more than 100 times acecording to the

method specified im paragraph 4-e-33i- of this test

 preeedures utilizing the fuel used ir Rormal operatiop-
tc a two gram breakthrough with a 50/50 mixiure 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
volume exchanges at 48 CFh. The 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.
unless access to the canister in its normal
location s so restricted that purging and loading
can_only reasonably be accomplished by removind the

canjster 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 #56 50 +-
10 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
slpm), and the duration shall be determined to
provide a total purge volume flow through the
canister equivalent to 300 canister charcoal bed
volume exchanges.

II. The evaporative emission canister(s) shall then be
loaded with an amount of commercial grade butane
vapors equivalent to 1.5 times the nominal werking
capacity. Canister loading shall not be less than
1.5 times the nominal canister capacity. The
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canister shall be Toaded with a mixture composed of
50 percent butane and 50 percent nitrogen by
volume. The rate of butane leading shall met
exceed i iste
at_a rate of 15 + 2 grams of butane per hour inte
the earister. Jf the canister loading at this rate

acturer ma

i h

; Either
a Critical Flow Orifice (CFO) butane injection

device er, a gravimetric method, or electronic mass
flow controllers shall be used to fulfill the

- requirements of this step.. The time of completion
of the canister(s) loading activity shall be
recorded. Manufacturers shall disclose to the
Executive Officer their canister loading procedure.
The protocol may not allow fer the remeval of the
canister during leadingy er for the replacement of
components. In addition, manufacturers shall the

i i i acturer
demonstrate that the procedure does not unduly
disturb the components of the evaporative system.

III. Reconnect the evaporative emission canister(s).

 ‘EQ£_Lh§_§unDl§menta1 two-day diurﬁal sequence, the

evaporative emission storage canister(s) shall be
préloaded to the point of breakthrough using either I
or 1T below. For yehicles with multiple canisters. each

canister shall be preconditiened separatelv.
Breakthrough may he determined by emission measurement
in an enclosure or by measuring the weight gain of an
auxijliary evaporative canister connected downstream of
the vehicle's canister. in which case, the following
references to the enclosure cap be ignored. The
auxiliary canister shall be well purged with drv air
prior to loading. . Breakthrough is defined as the point

at which the cumulative gquantity of hvdrocarbons emitted

I. The.folTowinu nrocedureﬁorovides for loading of the

canister to breakthrough with a mixture composed of

90 percent butane and 50 percent nitrogen by

1. Prepare the evaporative emission canister(s) for

the canister loading operation. The canister
shall not be removed from the vehicle, unless
access to the capister in its normal location is
So restricted that Joading can only reasonably
be accompiished by removing the canister from
i i t urin
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i ' ' this step to avoid damage to thes components and
: the integrity of the fuel system. The
evaporative emission enclosure shall be purged
for several minutes. The FID hydrocarban
analyzer shall be zeroed and spanpned 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.

E , L :

E ' 2. 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.

l B o .+ 3. Reconnect the evaporative emission canister,

| : Sl *fII. The following procedure provides for loading the
i - R .. canjster with repeated diurnal heat builds_to

breakthrough

: .,_1‘ The evaporative emission enclosure shall be
~ - : o S . purged for several minutes. The FID hvdrocarbon

- anaglyzer shall be zeroed and spannsed 1mmed1ate?v
prior to the diurnal heat builds. If not :
already on, the evaporative enclosure mixing fan -
shall be turned on at this time. The averaqe ;gjﬁ
temperature of the dispensed fuel shall be 6Q s

12°F Within one hour of being refueled. the
vehicle shall be placed, with the engine shut
off. in the evaporative emission enclosure. The
fuel tapk temperature sensor shall be connected
to the temperature recording system. A heat
source, specified in §86.107-90(a)}{4), shall

be properly nositioned with respect to the fue1
tank(s) and connected to the temperature
controller.

2. The fuel may be artificially heated to the

starting diurpal temperature of 65°F. Turp off
purce blgwer (if not already off): close and
seal enclosure doors: and jnitiate measurement

& of the hydrocarbon level in the enclosure. When

the fuel temperature reaches 65°F. start the
diurnal heat build. The diurnal heat build
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should conform to the following function to
within + 4%F:

F =T + 0.4t

E_is the fuel temperature., °F

T,—is the initial temperature. °F
t_is the time since beginnina of test. minutes

3. A$ soon.as breakthrough occurs or when the fuel

temperature reaches 105°F. whichever occurs
first, the heat source shall be turpned off., the
enclosure doors shall be unsealed and opened.

If breakthrough has not occurred by the time the

fuel temperature reaches 105°F. the hedat source
shall be removed from the vehicle. the vehicle
shall be removed (with the enqine still off)
from the evaporative emission enclosure and the
entire procedure outlined above shal] be
repeated until breakthrough .occurs.

4. After breakthrough occurs. the fuel tank{s) of
the prepared vehicle shall be drained and filled

with test fuel. as specified in paragraph 4.1.
of these procedures. to the "tank fuel volums"
defined in §86.082-2. The fuel shall be

stabilized to a temperature within + 3%F of the

lab_ambient before beginning the driving cyele
for the exhaust emission test.

iv. Dynamometer procedure.
To be conducted according to 40 CFR 86.135-90.
v. Engine starting and restarting.

To be conducted acecerding te 40 CFR 86+136-90- Amend 40 CFR
86.136=90 to_read as follows:

Revise section (c) to read: If the vehicle does not start
after the manufacturer's recommended cranking time (or 10
contipuous 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
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vi.

viii,

testing from a cold start,
Dynamometer test run, gaseous and particuiate emissions.

To be conducted according to 40 CFR 86.137-90.

i,- Vehicle Fuel Tank Temperature Stabilization

Immediately after the hot:transient exhaust emission test,
the vehicle shall be soaked in a temperature controlled area
1o 4 between one hour to ddiiddd éf ere heur fody :
Bedré six hours, until the fuel and vapor temperatures

are 14 stabilized at 105°F + 3°F for one hour. This is a
preparatory step for the running loss test. - Cooling or
heating of the fuel tank may be induced if the sne hour seak

is net suffieient to bring the fuel fdfK to 105°F. The
vehicle fuel temperature stabilization step may be omitted on
vehicles whose tank fuel and vapor temperatures if are

already at 105°F upcn completion of the exhaust emission
test.

The initial fuel and vapor temperatures for the running

loss test may be less than 105°F if the manufacturer is able
to provide data justifying & Tower initial temperatures.

The fuel and vapor temperatures shall reflect the maximum
fuel temperatures achieved by a stabilized vehicle during a

105°F day.

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 equipped with automatic temperature controlled air
conditioning systems shall be operated in "AUTOMATIC"

temperature and fan modes with the system set at 72°F.

Running Loss Test

After the fuel 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 running loss
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measurement enclosure (§86-1087-90¢a3{1)) shall be

maintained at 105°F + 5°F maximum and within = 2°F on average
throughout the running loss test sequence. If the vehicle
has more than one fuel tank. the fue] temperature in each

tank shall follow the profile generated in paraaraph 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 Toss testing is conducted using an enclosure
which incorporates atmospheric sampling equipment, the
manufacturer shall perform the following steps for each
test: Co e :

I.

The running loss enclosure shall be purged for
several minutes jmmediately prior to the test. If
at.any time the concentration of _hydrocarbons, of
alcohol., or of alcohol and hydrocarbons exceeds

"~ 15.000 ppm C, the enclosure should be immediately

I- I
Elu;l;l&
I1I- IV.

W V.

V- VI
¥i: VII

purged. This concentration provides at least a 4:1

safety factor against the lean flammability limit.

Place the drive wheels of the vehicle on the
dynamometer without starting the engine.-

Attach the exhaust tube to the vehicle .
tai]pipe(s); N ' LT

The test vehicle windows and the luggage

compartments shall be closed.

The fuel tank temperatiire sensor and the ambient

temperature sensor shall be connected to the
temperature recording system and, if required, to

“the aijr management and temperature controllers.

The vehicle 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
monitored to ensure adequate vehicle coolant air to
the radiator intake(s). The temperature recording
system and the hydrocarbon and_alcohal emission
data recording system shall be started. S

Close and §ea1 enclosure doeors.

Analyze enclosure atmésphere for hydrocarbons and
alcohol at the beginning of each Rphase of the test
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(i.e., each UDDS and 120 second idle; the two NYCCs
and 120 second idle) and record. This is the

background hydrocarbon concentration, ard is
herein denoted as CHCa(n) for each Pphase of the

test and the background methanol congentration.
hit&in.d.&ngiid_aﬁ_ccumm{n]ﬂ_ﬁﬁﬂdwe_

simultaneously with the initiation of the
hydrocarbon analysis and continue for 4.0 + 0.5

 mpinut R | the ti ] | during thi
- analysis. If the 4 minute sample period is

lysi i i

o inadequate to collect a sample of sufficient

©¥EE: VIILL

] W matograph
analysis, rapidly collect the methanol sample in a
bag and then bubble the bag sample through the
impingers at the specified flow rate. The time

i le_and
flow through the impingers should be minimized to

prevent apy losses.

For 1993 to 1995 model hybrid electric vehicles
i T the vehicle shall
be driven through three UDDS test procedures. For

_ h
i i n S en two
nd_the
NYCC drivi : hall | fieg f

ifi t th S
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 durinrg
the UDBS idle periesds ifi i -
modified by paragraph 4.f.d.3. The fuel tank
liquid temperature during the dynamometer drive

shall be controlled within + 3.0% of the fuel tank
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
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¥Iii- IX.

applicable running loss evaporative emission

standards. For 1995 and subsequent model motor
vehicles, Jthe fuel tank vapor temperature

during the final 120 second idle period shall agree
with the corresponding vapor temperature from the

on-road profite within + 3.0°F. The fuel tank
temperatures shall be monitered at a frequency of
at least once every 15 seconds.

j isions
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 of a manufacturer's recommendation,
¢ranking shall cease for the period recommended by
the manufacturer or 10 seconds in the absence of a

repeated for up to three start attempts. If the

o
start shall be_determined. If the failure is

caused by a vehicle malfunction., 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
i i is exposed are maintajned at

105°F + 5OF, When the engine starts. the timing
sequence of the driving_schedule shall beqin. If
the vehicle cannot be started. the test shall be

yoided.

Tank pressure shall not exceed 10 inches of water
at any time 30 seconds after the start of the

i i i ion during the
running loss test unless a pressurized system is
used and the manufacturer demonstrates jin 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 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 manufacturer 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.
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Ix=X1.

*=X1].

The FID hydrocarben analyzer shall be zeroed and
spanned immediately prior to the end of each Rphase
of the test.

Analyze the enclosure atmosphere for hydrocarbons

‘and for_alcohel following each RPphase. This is the

sample hydrocarbon concentration, ard is herein
denoted as cHCs(n) for each Rphase of the test and

ign erein den d_as

QCHEQH (n) for each phase of the test. The sample

hydrocarbon and alcohol concentration for a
‘particular Rphase of the test shall serve as the
background concentration for the next Rphase 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 UDDS, two NYCCs, and the UDDS are

~ -conducted} after the test begins. The elapsed time

'X;TXLLL
XII.XIV,

RITI=XV,

of this analysis shall be recorded.

The test vehicle windows and luggage compartment
shall be opened. This is a preparatory step for

. the hot soak evaporative emission test.

The technician may now leave the enclosure through
one of the enclosure doors. The enclosure door
shall be open no longer than necessary for the
technician to leave. e
IT background emissions 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 to compensate
for the problem. 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.

B. If running loss testing is conducted using a cell which
incorporates point source sampling equipment, the
manufacturer shall perform the following steps for each

test:
I.

The running loss test shall be conducted in a test
cell meeting the specifications of §86.107-90
(a)(1) as modified by paragraph 4.d.ii of these
procedures. Ambient temperature in the running
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II.

. IIIL.

Iv.

“maximum and within =+

~loss test cell shall be maintained at 105 + 5%

* Z°F on average throughout the
running loss test sequence. The ambient test cell
temperature shall be measured in the vicinity of
the vehicle cooling fan, and it shall be monitored
at a frequency of at least once every 15 seconds.
The vehicle running loss collection system and
underbody cooling apparatus (if applicable) shall
be positioned and connected. The vehicle shall be
allowed to re-stabilize until the liquid fuel tank

‘temperature is within + B;OPF of the initial liquid

fuel temperature calculated according to paragraph
4.f. (§86.129-80(d)(5)) before the running loss

test may proceed.

The vehicle 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

monitored to ensure adequate vehicle. coolant ‘air to
the radiator intake(s). ' K

For 1993 to 1995 mode 1 hybrid_electric vehicles and

T the vehicle shall be
operated on the dynamometer over three UDDS
seheddudes~ s}

dynamometer over one QDQS. two NYCCs., and one UDDS.

_sha11 be verified

1 $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 driving schedules- and to
the end of the two NYCCs. Fer hybrid electrie
vehiedesy if the vehiele is5 unable to maintair the
UDBS traeey the vehiele shall be operated at wide
open threttle- The transmission mav be operated
according to the specifications of §86.128-90 as
modified by paragraph 4.f.d.3. Engine startina and

restarting shall be conducted according to
paragraph 4.g.viii.A.IX. o

The fuel tank liquid temperature during the
dynamometer drive shall be controlled within +

3.0%F of the fuel tank Tiguid temperature profile
obtained on the road according to the procedures in
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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%, A running loss test with a
fuel tank vapor temperature that exceeded the
corresponding vapor temperature profiie 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, Tthe fuel tank
vapor temperature during the final 120 second idle
period shall agree with the corresponding vapor
temperature from the on-road profile within =

3.0°F. The fuel tank temperatures shall be
monitored at a frequency of at least once every 15

- seconds.

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 running loss

d and the
ar est that
h if the

h
Transitory incidents of the pressure exceeding 10
inches of water 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 svstem shall be
allowed. If the manufacturer 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 svstem be allowed.

After the test vehicle is positioned on the
dynamometer, the running loss vapor vent collection
system shall be properly positioned at the
specified discrete emissions sources, which include
fued vapor vents of the vehicle's fuel 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 typically integrated into the
fuel tank cap as depicted in Figure 1. Other
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designated places, if any, where fuel vapor can
escape;, shall also be included.

¥i- YII. The running loss vapor vént'c611ection system
shatl may be connected to the PDP-CVS or CFV bag

collection system. Qtherwise. running loss vapors
11 leg i Iy with

1 r

ting T . ts of §86.107-90(a)(2)

VII- VIII. The temperature of the collection system until it

ix.

enters the main dilution airstream shall be

maintained between 175°F to 200°F throughout the
test to prevent fuel vapor condensation.

VIZE- IX. The sample bags shall be analyzed within 20
: minutes of their respective sample collection
phases, as described in §86.137-90(b)(15).

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

i (§86.107-90(a)(1)), and the procedure
as outlined in either paragraph 4.g.viii.A. or
4.9.viii.B. of this test procedure.

Hot-scak test.
Amend 40 CFR 86.138-90 as follows:

Revise the first paragraph of this section to read: the
= i T the hot soak evaporative

emission test shall be conducted immediately following the

running loss test. The hot soak test shall be performed at

an average ambient temperature of 105 Foi 10,0 FOfor the
first 5 minutes of the test. The remainder of the hot soak

test shall be performed at 105% + 5.0°F maximum and + 2.0 F°

on average,

A, Omit §96-138-90{a)r (e} and (£} Revise section (a)

1o read: If the hot soak test is conducted in the
running loss enclosure. the final hvdrocarben and
alcoho] concentration for the running loss test.

calculated in paragraph 4.9.xi.C.2.1I.. shall be the

initial hvdrocarbon concentration (time=0 minutes) CHCel
and the initial alcohol concenfration (time=0 minutes)
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gEHBQHi] for the hot soak test. If the vehicle must be
i i b
through (f), as modified below, shall be conducted.

Revise section (d) to include: Analyze the enclosure
atmosphere for hydrocarbons and alcchol and record.
This is the initial (time=0 minutes) hydrocarbon

concentration, QHQ 1 and the initial (time=0 minutes)
alcohol concentration, QEHBQH 14 required in paragraph
4.9.xi.B. 2.1, :

Revise §§ction {e) to read: If the hot scak test is not

1 he vehic]
engine compartment cover shall be ¢closed, the cooling
fan shall be moved., the vehicle shall be disconnected

i m d
vehicl trance

of the enclosure.

Revise §86-138-90 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 within i ngi
shutdown and within five minutes ef engine shutdawa
fellowing after the end of the running loss test. If
running loss and hot scak testing is conducted in the
same enclosure, the hot soak test shall commence

immediately after the completion of the running loss
test.

Revise section (j) to read: The 60 + 0.5 minutes hot
i ] r
nds if the hot soak ftest is
conducted in the running loss enclosure. .

Add section (p) to read: If background emissions
adversely affect test accuracy, a manufacturer may
submit data to the Executive Officer demonstrating the
problem. If, based on the informatien 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 to compensate for the problem. 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.

For the supplemental two-day diurnal test sequence. the hot
soak test shall be conducted immediately following the hot
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~ start exhaust test. The hot soak test shall be performed at
an ambient temperature between 68° to 86°F at all times. The

hot soak test shall be conducted according to §86.138-90,
revised by (A) through (F)} of this paragraph.

. Diurnal breathing loss test.

A 72-heur three-day diurnal test shall be performed in a
variable temperature SHED 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, all references to methanol shall be applicable to

ethanet alcohol.
Revise 40 CFR 86.133-90 to read as follows:

A. Revise section (a)(1) to read: Upon completion of the
hot soak test, the start of the diurnal breathing less
test shall follow withir 24 heurs- test vehicle shall

an
hours. For at least the last 6 hours of this beriod.

5%F + 3%F.  The diurnal
breathing loss test shall consist of three 24-hour test
cycles. ' ' ’

B. Omit section ().
.C. Revise seetion (i) te read: 'The dirunal breathing loss

test shall commence with a fuel temperature of 65°F.
The fuel may be artificially cooled oF heated te the
starting diurral temperature- i i i)

D. Revise section (j) to read: Wher the fue} temperature

Fecording system reaches at least GQGFT immediately:
Prior to initiating the emission sampling:

E. ‘.Revise section (k) to read: When the fue} temperature

Fecording System reaches 65°F=1 Eerdémmedﬁate4y+
Emission sampling shall begin within_ 10 minutes of
closing and sealing the doors. as Tollows:

F. Revise section (k)(3) to read: Start diurnal heat build
and record time. This commences the 24 hour + 2 minute
- test cycle. L

G.  Revise section (1) to read: For each 24-hour cycle of
the diurnal breathing loss test, the ambient temperature
in the SHED enclosure shall be changed in real time as
specified in the following table: '
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a

Your Temperature {°F) Hour Temperature (°F)

0 65.0 12 104.2
1 66.6 13 101.1
2 72.6 14 95.3
3 80.3 15 88.8
4 86.1 16 84.4
5 90.6 17 80.8
6 94.6 18 77.8
7 98.1 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 66.5
0

24 65,
. 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 beginss paragraph £3j}{23.
Anatyze the enclosure atmosphere for hydrocarbons and -
- alcohol and record. This is the final hydrocarbon
concentration, CHC$e2 » and the final algohol

concentration, CCHBOHeZ* in-paracfaoh 4.9.x7.C.2.111.

which modifies §86.143-90, 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 until three consecutive 24-houf
tests are completed. The data from the test cycle
yielding the highest diurnal hydrocarbon mass shall be
used in evaporative emissions calculations as required
by paragraph 4,9.x1.C.2.1]]1. which modifies §86.143-

80.

Revise section (q) to read: Upon completion of the
final 24-hour test cycle, and after the final etharol
alcohol sample has been collected, the heat seurce shaid
be turred eff and the enclosure doors shall be unsealed
and opened.

Omit section (r).

Add section {t) to read: If background emissions
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 to compensate for the problem. The
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[Z

Executive Officer shall approve the use of correctien
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.
*Lhe manufacturer shall specify the working capacity of
the evaporative emission control canister, and shal]
specify the number of 24-hour diurnals that can elapse
before the auxiliary power unit ARPY will activate solely
for the purposes of purging the canister of hydrocarbon
vapor. C .

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 72-heur 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
manufacturer specified number of days between auxiliary
power unit activation events.

Add section (w) to read: The manufacturer 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. ‘

P

The two-day djurnal test shall be performed in an enclosure,
described in paragraph 4.d.i. of this test procedure. - The
test consists of two.24-hour cvcles. 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 cvcles will be performed. For the
purposes of this diurnal breathing loss _test., all references
to methanol shall be applicable to alcohol.

Calculations; evaporative emissions.

For purposes of this section, all references to methano]l
shall also be applicable to ethanred alcohol.

Revise 40 CFR 86.143-90 as follows:

A.  Revise section (a) to read: The calculation of the net
hydrocarbon plus methanol {ergamic material hydroecarbeon
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equivalent} mass change in the enclosure is used to
determine the diurnal, het soak, and running loss mass
emissions. If the emissions alsg inciude ethano]l and
gther alcohol components. the manufacturer shall
determine an appropriate calculation(s) which reflect
characteristics of the alcohol component similar to the
“gquations below, subject to the Executive Officer
gpproval. 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)(1) to read:

Methandi'Ca1cu3at1ons shaﬂi;bé conducted accerding to
§86. 143 96 (bY(1)(4) :

' | Q; Rev1se section (a)(Z) to read
' (2) For hydrocarbons:
{a} {I) Hot socak HC mass. The hot soak enclosure mass is
© - determined as: o
i L Myegpes [2.98Ix(V, - 50)x107" XLPH*(CHCeZ CHBOHeZlLf——rLCHCel CCHBOHel)}/T }1
where: MHChS is the hot soak HC mass emissions (grams)

Vn is the enclosure nominal volume if the running

loss enclosure is used or the enclosure volume at
105°F if the diurnal enclosure is_used. (ft3)

Pi is the initial barometric pressure (inches Hg)

Ef is_the final barometric pressure (inches Hq)

CHCeZ is the final enclosure hvdrocarbon

concentration including FID response to methanol in
the sample (ppm C)

CHCel is the initial enclosure hydrocarhon

concentration ingluding FID response to methanol in
the samplie (ppm C)
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:CCH3OHe2 is the final methano]l concentration

calculated according to. . §86. 143 90 (a)(2)(iii)

{ppm C_equivalent)

CCHBOHel is the initial methanol concentration

caleulated according. to §86.143-90 (a)(2)(iii)

{ppm C egu1valent!

r is the FID résponse factor to methanol

Ti*is the~initial ehc1osure”téhperafure (°R)

T._is the final enclosure temperature (OR)

tb3 (II) Running loss HC mass. The runn1ng ]oss HC mass per

M

where:

distance traveled.is defined as:

Herie = Muerten) * Mucr12) * Macr1(3))/ @ri(ny * P2y * Dr1(3y)

: MHCth is the total runniiig loss HC mass per

distance traveled (grams HC per mile)
Mﬁé?l(n) is the running 1os$ HC mass for Rphase n
of the\te;t {(grams HCJ

rI(n) is the actual distance traveled over the
dr1V1ng cycle for Pghase n of the test (miles)

ardzFor the'bo1nt source method:

Hvdrocarbon em1ss1ons

MHCrT(n)

where:

(cHCs(n) - cHCa(n)) X 17-10 16.88 v . x 107
CHCs(n) is the samp]e bag HC concentration for
Pphase n of the test {ppm- C)

CHCa(n) is the baékgrodhd'bag_céncentration for
Pghase n of the test {ppm C)

17+ 49 16 88 is the dens1ty of bu%aﬁe divided by 4
pure vapor at 68°F (grams/ft )

. . 3
Vmix is the total dilute CVS volume (std. ft )
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and: - Viiy 18 calculated per §86.144-90

Methano] emissions:

Mensonri(n) = Cenaons (n)-=—Ccnzona(n)lt-37-74 x Vs

where; CCHBOHs[n] is the sample bad methanol concentration
-~ - .for phase-n-of the test-(ppm € egujvalent)

' QChSOHa[n] is the background bag concentration for
phase n _of the test (ppm C equivalent)

37.74 is the density of pure vapor at 68°F

"(gramsttB) |

'Mmix

is_the total dilute CVS volume (std. ft)

and: Vm1§ is calculated per §85.144-90

4_For the enclosure method:

MHCr1[n] shall be determined by the same method as the hot

soak hydrocarbon mass_emissions determination specified in
paragraph 4.q.xi.C.2.T.

¢e} (III) Diurnal mass. The HC mass for each of the three
diurnals is defined for an wariable volume SHED
enclosure as:

_ -4
Micq = [2-98Ix(Vy- BOIX107TxdPyex(Cheen - lopaguepdfTe= Pellypey =rCoysgye i) /T3]

+ My out =Muc sp

where: MHCd is the diurnal HC mass emissions (grams)

VH is the enclosure romiral volume at 65°F (ft3)

P; is the initial barometric pressure (inches Hg)

P._is the final barometric pressure {inches Ha)
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Cuces 15 the final enclosure hydrocarben

concentration including FID response to methanol in

the sample (ppm C)
Chce1 is the initial enclosure hydrocarbon

concentration including FID response. to methanol in

the sample (ppm C)

QCHSGHeZAJS‘the f1nal_methanol concentration |
calculated according to $86.143-90 (a)(2)(iii)

LQCH30He1 is thg initial methanol concentration
calculated according to §86.143-90 (a)(2)(iii)

r_is the FID response fittor to methano]
T; is the initial enclosure temperature (°R)

T-_is the final enclosure temperature (°R)

=

HC . out is the mass of hydrocarbon exiting the

enclosure from the beginning of the cyclé to the

end of the cycle._in the case of fixed volume
enclosures, (grams) o

Myc i is the mass of hydrocarbon exiting the
enclosure from the beginning of the cvcle to the

end of the cycle, in the case of fixed volume
enclosure. (grams) e

Revise section (a){3) to read:

The total mass emissjons shall be adjusted as follows:.

H30H

: ~By
(1) Mhi = Mycpe—t(14.2284/32.042)- x 10 Mo

1l

(2} My;

MHQQ.+ (14.3594/32.042) x 10 MCH30H

ST o
B) M.y =My gyt (14.2284/32.942) X 107Mp o0

Revise sect{on (b) to read: The final evaporative
emission test results reported :shall be computed by
summing the adjusted evaporative emission result
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determined for the hot soak test LMhsl and the highest

24-hour result determined for the diurnal breathing loss
test LMdil' The final reporfed result for the running

Toss test shall be the adjusted emission result (M5 ).

expressed on a grams per mile bésis.eempated by d#ggding
the sum of the three masses by the tetal miles traveled
ever the three Phases of the test-

h. For 1983 and subsequent 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. ' ' :

1. Evaporative emission test fuel shall be the fuel spedified,for
- exhaust emission testing in the applicable exhaust emission test
- procedures. . B :

The maximum Reid Vapor Pressure of gaseline used fer testing and
iR service aceumulation shall be consistent with the fuel Lo
- speeification applicable to vehicles iR Galiformia-

Fuel additives and ignition ‘improvers intended for use in :

- methaned alcohol test fuels shall be subject to the approval of
the Executive Officer.. In 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.

J. With respect to 1996_and subsequent mode}l vehicles and endines. if

a manufacturer uses for evaporative and exhaust emission testing -a
gasoline test fuel meeting a specification set forth in &
86.113-94, the manufacturer mav 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.

k. Upon prior written approval of the Executive Officer, a

manufacturer may use the comparable federal requirements in Title
40, CFR, Part 86 in lieu of the carry-across specifications of
paragraph 4.c. of these test procedures, the multiple canister
loading requirements of paragraph 4.9g.7i1.0., and the running loss
road profile correction factors of paragraph 4.f.. The Executive
Officer shall approve a manufacturer's request if the manufacturer
demonstrates to the Executive Officer that the alternative

methodology will not adversely affect in-use evaporative
emissions.

Approval of heavy-duty vehicles_over 14.000 lbs GVWRy exeluding medium-
duty wehicles from 65000 to 85800 ibs GYWR and complete and incomplete
medium-duty vehicies %45000 1bs GYWR or lesss shall be based on an

-59-



engineering evaluation of the system and data submitted by the
applicant. Such evaluation may include successful public usage on
“light-duty or medium-duty vehicles, adequate capacity of storage
containers, routing of Tines to prevent siphoning, and other emissions-
related 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
teakage; emissions due to fuel system wear and aging; and evaporative
emission test data from light-duty or medium-duty vehicles with
comparabtie fuel systems. S

For the 1980 model year, the measured evaporative emissions from all
test vehicles, except vehicles tested pursuant to. paragraph 4. above
and motorcycles, shall be corrected for background emissions by
subtracting 1.0 gram per test.  This 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 had
insufficient lead-time to comply with the April 23, 1980 amendment to
this procedure. - . : ‘ _

For the purposes of these test procedures, the following references in
40 CFR, Part 86, Subpart B, to Tight-duty vehicle evaporative testing
shall also apply to motorcycles: §§86.117-78, 86.117-90, 86.121-

82, and 86.121-90. In addition, 40 CFR, Part 86, Subparts E, F, and
other cited sections of Subpart B are incorporated into this test:
procedure by reference. : : SR

Certification of a motbrc&c]e evaporative emiséion cﬁntro] system
requires that the manufacturer demonstrate the durability of each
evaporative emission control system family.

a. The motorcycle 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 miieage a¢cumulated
shall be the total distance (one-half the useful Tife distance),
although the manufacturer may choose to extend the durability test
to the useful life distance (§86.436-78). The displacemert:

“classes and test distances are shown below: : S

_ Engine ' » B
Displacement Displacement Total Test Useful Life
Class Range (CC) _ Distance (km) Distance (km)
1 50-169 . 6,000 - 12,000
Ir - 170-279 - 9,000 . 18,000

III 280 and greater 15,000 30,000
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iv.

id.

vi.

. All durabitity vehicles shall be built at least one month

before the evaporative emissions test, or the manufacturer
must demonstrate that the non-fuel related evaporative
emissions have stabilized.

Testing at more frequent intervals than the scheduled exhaust
emissions tests may be performed only when authorized in
writing by the Executive Officer.

i. The DF {deterioratisn faeter} shall be detefmined 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 1ife distance minus the interpolated value at the
total test distance, where these distances are taken from the

- table in paragraph 8.a.

The extrapolated useful Tife 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 compliiance. - -

. Motorcyc]é manufacturérs 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
evaporative emission engine family. The Executive Officer
shall review the method, and shall approve it if it is -
similar to the requirements specified in paragraph 4.a.ii. e
Any reference to 4,000 miles and 50,000 miles in paragraph
4.a.i1. shall mean total test distance and useful life
distance, respectively, as defined in paragraph 8.a. for the
appropriate engine displacement class.

The DF determined under paragraph 8.a.iii. shall be averaged
with the DF determined under paragraph 8.a.v. to determine a
single evaporative emission DF for each evaporative emission
engine family. For those motorcycles which do not require
exhaust emission control system durability testing, the
evaporative emission control system DF shall 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 motorcycle shall have
accumulated at least the minimum test distance. The
extrapolated useful 1ife distance emissions after applying
the bench test-derived DF shall be less than the applicable
evaperative emission standards of paragraph 1.

(A) Manufacturers of Class III motorcycles may elect to use

an assigned evaporative emission control system DF,
provided they meet the following requirements:
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- Annual-California motor¢ycle Sales do not exceed
500.units, and o o o

- The evaporative emission control-system has been
previously certified to meet the emission standards
‘specified in these procedures, or the manufacturer
provides test data from previous-certification
demonstrating that the system complies with the
durabilily requirements set forth in this
paragraph. ‘ e

(B) Manufacturers of Class III motorcycles -using an assigned
© . evaporative emission control system DF pursuant to
-sdbparagraph 8.a.vii.A. may submit a written request
for a waiver of evaporative emission testing.’ The
waiver shall be granted if the Executive Officer
determines that the motorcycles will comply with the
-evaporative emission standard. .The determinatidn shall
- be based on the performance of the evaporative emission
- control system on other motorcycles, 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. o

(C) Nothing in this paragraph shall be construed ‘&5 an
exemption from the exhaust emission standards and test
procedures applicable pursuant to section 1958, Tit]e
13, California Code of Regulations, or paragraph 8.c.ii.
of these procedures. ‘ '

viii. The emission label (§86.413-78) shall identify the
evaporative emission family. : '

ix. Preconditioning:shall be pérformed i accordance with
§86.532-78. The provisions of §86.132-78 which prohibit
abnormal loading 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 hy
the Executive Officer. under unusual circumstances. -

Instrumentation

The instrumentation necessary to perform the motorcycle
‘evaporative emission test is described in 40 CFR86.107-78 and
86.107-90, with the following changes: ' R

1. 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 controilers. A typical
heat source is a pair of heating strips. Other sources may
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.

be used as required by circumstances and the Executive
0fficer may allow manufacturers to provide the heating
apparatus for compliance testing. The temperature
controllers may be manual, such as variable 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 spets on the tank wetted surface which could cause local

- overheating of the fuel or vapor. HKeating 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 level 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 capabie of controlling the fuel and vapor
temperatures to the diurnal heating profile within the

“specified tolerance.

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
fuel tank to measure the temperature of the prescribed test
fuel or vapor at the approximate mid-volume, sensors shall be
Tocated at the approximate mid-velume of each fuel or vapor -
containing cavity. The average of the readings from these -
sensors shall constitute the fuel or vapor temperature. The -
fuel and vapor temperature sensors shall be located at least
one inch away from any heated tank surface. The Executive
0fficer may approve alternate sensor locations where the

~specifications above cannot be met or where tank symmetry

provides redundant measurements.

. Calibration shall be performed in accordance with 40 CFR

86.516-78 or 86.516-90,

c. Test Procedure

i.

The motorcycle exhaust emission test sequence is described in
40 CFR 86.530-78 through 86.540-78. The Sealed Meusing
Evaperative Determinatien {SHED} test shall be accomplished
by performing the diurnal portion of the SHED test
(§86.133-78 except subsections a(1), k, and p; §86.133-90
except subsections a(l), 1, and s; and neglecting references
to windows and luggage compartments in these sections) after
preconditioning and soak but prior to the "cold" start test.

The fuel will be cooled to below 30°C after the diurnal test.
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ii.

The "cold” and "hot" start exhaist émission 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 Timits shall be followed with the exception of soak

times which are specified in §86.532-78 for motorcycles.

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 Officer 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 emission levels
projected for the motorcycle's useful life utilizing the
exhaust emission deterieration faecter DF determined during
previous federal or California certification testing shall
not exceed the standards set forth in section 1958, Title 13,

California Code of Regulations.

. The fuel and vapor temperatures for the'diurh%13po}tion of
‘ the evaporative emission teést shall conform to the following

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

f =9(1/3)'t~+ 16.5°C
’ Tv = (1/3}“t + 21.0%
Where: Te = fuel temperature, °C
TQ‘= vapor ‘temperature, °C
't = time since the start of the diurnal

temperature rise, minutes.

The test duration shall be 60 + 2 minutes; giving a fuel and
vapor temperaﬁure_rise of ZOOC. The final fuel temperature
shall be 35,5°C + .5°C.
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“An initia1rvapor temperature up to 59C above 21°¢C may be
used. For this condition, the vapor shall not be heated at
the beginning of the diurnal test. When the fuel temperature

- has been raised to 5.5°C below the vapor temperature by :
following the Tf functicn, the remainder of the vapor heating

profile shall be followed.

iv. An alternate temperature 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 O0fficer for evaluation and consideration.

v. The hot soak evaporative 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 throttile from the
dynamometer to the SHED.

vi. Calculations shall be performed in accordance with §86.143-
78 or 86.143-90, except the standard volume for a motorcycile

shall be © ft3 instead of 50 ft3.

Motorcycle manufacturers with annual sales of less 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 avajlable upon request to the Executive Officer for
inspection. These manufacturers shall submit the following
infoermation for evaporative emission certificatian:

i. A brief description of the vehicles to be covered by the
Executive Order. (The manufacturer's sales data book or
advertising, including specifications, will satisfy this
requirement for most manufacturers.)

ii. A statement signed by an authorized representative of the
manufacturer stating "The vehicles described herein have been
tested in accordance with the provisions of the ‘California
Evaporative Emission Standards and Test Procedures for 1978
and Subsequent Model Motor Vehicles', and on the basis of
those tests, are in conformance with the aforementioned
standards and test procedures."
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9. 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 @he diurnal and hot soak emissions.

Definitions: . ..

Motorcycle Evaporafivelémission Family: The group of motorcycle models

which meet the criteria of EPA's MSAPC Advisory Circular No. 59, section D.
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FUEL DRAIN & FILL

v

COLD SOAK
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COLD SOAK PARKING ™
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' VARIABLE TEMPERATURE SHED
- (65° F TO 105° F)

FIGURE 2. TEST PROCEDURES FCR 1985 MODEL MOTOR VEHICLES. |
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FIGURE 3. TEST PROCEDURES FOR 1993 TO 1995 MODEL
HYBRID ELECTRIC VEHICLES




[This is a new figure proposed to be added to the test procedures.]
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FIGURE 4. TEST PROCEDURES FOR 1596 AND SUBSEQUENT MODEL
‘ MOTOR VEHICLES




[This is a new figure proposed to be added to the test procedures.]
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FIGURE 5. TEST PROCCEDURES FOR 1996 AND SUBSEQUENT MODEL
HYBRID ELECTRIC VEHICLES







