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Improvements for Heavy-Duty Engine
and Vehicle Test Procedures, and
Other Technical Amendments

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Proposed rule.

SUMMARY: The Environmental Protection
Agency (EPA) is proposing changes to
the test procedures for heavy-duty
engines and vehicles to improve
accuracy and reduce testing burden.
EPA is also proposing other regulatory
amendments concerning light-duty
vehicles, heavy-duty vehicles, highway
motorcycles, locomotives, marine
engines, other nonroad engines and
vehicles, stationary engines. These
would affect the certification procedures
for exhaust emission standards, and
related requirements. EPA is proposing
similar amendments for evaporative
emission standards for nonroad
equipment and portable fuel containers.
These amendments would increase
compliance flexibility, harmonize with
other requirements, add clarity, correct
errors, and streamline the regulations.
Given the nature of the proposed
changes, they would have neither
significant environmental impacts nor
significant economic impacts for any
sector.

DATES:

Comments: Comments must be
received on or before June 26, 2020.

Public Hearing: If anyone contacts us
requesting a public hearing on or before
May 19, 2020, we will hold a hearing in
Ann Arbor, Michigan at 10 a.m. on May
27, 2020.

ADDRESSES:

Comments. Submit your comments,
identified by Docket ID No. EPA-HQ-
OAR-2019-0307, at http://
www.regulations.gov. Follow the online
instructions for submitting comments.
Once submitted, comments cannot be
edited or removed from Regulations.gov.
The EPA may publish any comment
received to its public docket. Do not
submit electronically any information
you consider to be Confidential
Business Information (CBI) or other
information whose disclosure is
restricted by statute. Multimedia

submissions (audio, video, etc.) must be
accompanied by a written comment.
The written comment is considered the
official comment and should include
discussion of all points you wish to
make. The EPA will generally not
consider comments or comment
contents located outside of the primary
submission (i.e., on the web, cloud, or
other file sharing system). For
additional submission methods, the full
EPA public comment policy,
information about CBI or multimedia
submissions, and general guidance on
making effective comments, please visit
http://www2.epa.gov/dockets/
commenting-epa-dockets.

Public hearing. Individuals are
invited to notify EPA of interest in a
public hearing; see FOR FURTHER
INFORMATION CONTACT.

Public Participation: Public hearing. If
we hold a public hearing, we will
announce detailed information about
the hearing on our website. Send
requests for a hearing and questions
about the status of a hearing to the
contact identified in FOR FURTHER
INFORMATION CONTACT.

Comments. Submit your comments,
identified by Docket ID No. EPA-HQ-
OAR-2019-0307, at http://
www.regulations.gov. Follow the online
instructions for submitting comments.
Once submitted, comments cannot be
edited or removed from Regulations.gov.
The EPA may publish any comment
received to its public docket. Do not
submit electronically any information
you consider to be Confidential
Business Information (CBI) or other
information whose disclosure is
restricted by statute. Multimedia
submissions (audio, video, etc.) must be
accompanied by a written comment.
The written comment is considered the
official comment and should include
discussion of all points you wish to
make. EPA will generally not consider
comments or comment contents located
outside of the primary submission (i.e.,
on the web, cloud, or other file sharing
system). For additional submission
methods, the full EPA public comment
policy, information about CBI or
multimedia submissions, and general
guidance on making effective
comments, please visit https://
www.epa.gov/dockets/commenting-epa-
dockets.

Docket. EPA has established a docket
for this action under Docket ID No.
EPA-HQ-OAR-2019-0307. All
documents in the docket are listed on
the www.regulations.gov website.
Although listed in the index, some
information is not publicly available,
e.g., GBI or other information whose
disclosure is restricted by statute.

Certain other material, such as
copyrighted material, is not placed on
the internet and will be publicly
available only in hard copy form.
Publicly available docket materials are
available either electronically in
www.regulations.gov or in hard copy at
Air and Radiation Docket and
Information Center, EPA Docket Center,
EPA/DC, EPA WJC West Building, 1301
Constitution Ave. NW, Room 3334,
Washington, DC. The Public Reading
Room is open from 8:30 a.m. to 4:30
p-m., Monday through Friday, excluding
legal holidays. The telephone number
for the Public Reading Room is (202)
566—1744, and the telephone number for
the Air Docket is (202) 566—1742.

FOR FURTHER INFORMATION CONTACT:
Alan Stout, Office of Transportation and
Air Quality, Assessment and Standards
Division, Environmental Protection
Agency, 2000 Traverwood Drive, Ann
Arbor, MI 48105; telephone number:
(734) 214—4805; email address:
stout.alan@epa.gov.
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General Information
A. Does this action apply to me?

This action relates to companies that
manufacture or sell new gasoline fueled
light-duty vehicles, light-duty trucks,
medium-duty passenger vehicles, or
heavy-duty vehicles up to 14,000

pounds GVWR, as defined under EPA’s
CAA regulations,! and passenger
automobiles (passenger cars), non-
passenger automobiles (light trucks),
and heavy-duty pickup trucks and vans
as defined under National Highway
Traffic Safety Administration’s
(NHTSA'’s) Gorporate Average Fuel

Economy (CAFE) regulations.2
Additional amendments apply for
different manufacturers of various types
of nonroad and stationary engines,
vehicles, and equipment.

Regulated categories and entities
include the following:

Category NAICS codes” Examples of potentially regulated entities
Industry ......ccccoeeeeeee. 333618, 336111, 336112, 336120, 336211, 336212, Motor vehicle manufacturers and engine manufacturers.
336611, 336911, 336999.
Industry 811111, 811112, 811198, 423110 ..eoeeiieieeeeeee e Commercial importers of vehicles and vehicle components.
Industry 335312, 811198 Alternative fuel vehicle converters.
Industry 326199, 332431 Portable fuel container manufacturers.

ANorth American Industry Classification System (NAICS).

This list is not intended to be
exhaustive, but rather provides a guide
for readers regarding entities likely to be
regulated by this action. If you have
questions regarding the applicability of
this action to a particular entity, consult
the person listed in the FOR FURTHER
INFORMATION CONTACT section.

B. What action is the Agency taking?

This action proposes to amend the
regulations that implement our air
pollutant emission standards for
engines, vehicles and mobile
equipment. The proposed amendments,
which are generally technical
amendments that include corrections,
clarifications, and flexibilities. In other
words, this proposal comprises a
significant variety of small changes for
multiple types of engines and
equipment.

The majority of amendments being
proposed would modify existing test
procedures for heavy-duty highway
engines and vehicles. These test
procedure changes would improve
accuracy, and in some cases, reduce test
burden. They would apply for
measurement of criteria pollutants (such
as NOx), as well as greenhouse gas
pollutants (primarily CO,).

Other heavy-duty highway
amendments would update EPA
regulations to enhance implementation
of existing emission standards. For
example, some changes would reduce
the likelihood that manufacturers would
need to duplicate certification efforts to
comply with EPA, Canadian, and
Californian standards. Some
amendments would make it easier for
manufacturers to more fully account for
the emission benefits of advanced
emission control technology, which
could provide them the opportunity to
generate additional emission credits.

1“Light-duty vehicle,” “light-duty truck,”
“medium-duty passenger vehicle,” and “heavy-
duty vehicle” are defined in 40 CFR 86.1803-01.

These heavy-duty highway amendments
are described in Section II

This notice also proposes other
amendments that are generally
administrative or technical in nature
and include amendments for nonroad
engines and vehicles. These
amendments are described in Section
III. Perhaps the most visible
administrative amendment would be the
elimination of hundreds of pages of
obsolete regulations, which is described
in Section III.B.

C. What are the incremental costs and
benefits of this action?

This action is limited in scope and is
not intended to include amendments
that would have significant economic or
environmental impacts. EPA has not
drafted a Regulatory Impact Analysis.

Heavy-Duty Highway Amendments

A. Test Procedures and Compliance
Model Changes

Since the promulgation of the Phase
2 regulations, manufacturers have been
revising their internal test procedures to
ensure they will be able to comply with
the new requirements that begin in
model year 2021. In doing so, they have
identified several areas in which the test
procedure regulations could be
improved (in terms of overall accuracy,
repeatability and clarity) without
changing the effective stringency of the
standards. Commenters who believe that
EPA has included changes that change
the stringency of the standards are
encouraged to consider the potential
impact in the context of the full range
of proposed changes to the test
procedures, and to suggest ways in
which EPA could avoid the impact of
such changes on stringency.

2““Passenger automobile” and ‘“non-passenger
automobile” are defined in 49 CFR 523.4 and 523.5,

EPA is proposing numerous changes
to the test procedure regulations to
address manufacturers’ concerns and to
address other issues we have identified.
These proposed changes are described
below. The list includes numerous
editorial changes that simply correct
typographical/formatting errors or revise
the text to improve clarity. Although
these amendments are being proposed
primarily in the context of heavy-duty
engines and vehicles, the proposed
amendments to part 1065 will also
apply to nonroad engines, and the
proposed amendments to part 1066 will
also apply to light-duty vehicles.
However, since these amendments are
mostly editorial or adding flexibility,
they will not adversely impact these
other sectors.

1. 40 CFR Part 1036 Test Procedures

The regulations in 40 CFR part 1036,
subpart F, specify how to measure
emissions from heavy-duty engines. The
test procedure amendments being
proposed for part 1036 are primarily for
the purposes of adding flexibility and
reducing variability in test results.
Additional information that led to
proposal of many of these changes arose
from a test program at Southwest
Research Institute (SwRI) that was
jointly funded by EPA and the Engine
Manufacturers Association (EMA).
These amendments are summarized
below, and readers are referred to the
proposed part 1036, subpart F
regulatory text for additional
information. Amendments for other
subparts of part 1036 (i.e., amendments
not directly related to test procedures)
are discussed in Section I.C.

¢ 1036.501(g)—Adding a new
paragraph (g) to denote duty cycles for
testing MY 2016—-2020 engines.

respectively. “Heavy-duty pickup trucks and vans”
are defined in 49 CFR 523.7.
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e 1036.501(h)—Adding a new
paragraph (h)(2) to cross-reference
citation of transient test cycle
specification for testing MY 2021 and
later engines. In paragraph (h)(3)(ii),
adding clarification that weighting
factors for the Ramped Modal Cycle
(RMC) are to be applied to CO> to
calculate the composite emission result.
Note that this proposed rule includes
amendments to refer to the steady-state
duty cycle as the Ramped Modal Cycle
rather than the Supplemental Emission
Test.

e 1036.503—Migrating 1036.510 to
new 1036.503. Updating existing
paragraph (c) and adding a new (c)(4)
and (d)(4). The new text specifies that
the engine manufacturer must provide
idle speed and torque to the vehicle
manufacturer. Additional direction
given on handling data points for a low
speed governor where the governor is
active.

¢ 1036.505—Adding a new paragraph
(b) to give direction on both engine and
powertrain testing. Modifying Table 1 to
include vehicle speed and grade
parameters to facilitate the hybrid
powertrain testing option.

¢ 1036.510—Adding a new section
regarding transient testing of engines
and hybrids to facilitate hybrid
certification for both GHG and criteria
pollutants.

e 1036.525(d)(4)(ii)—Editorial
revisions to equation and example
calculations.

e 1036.527—New section added to
provide a means to determine hybrid
powertrain systems rated power. This is
needed to facilitate the addition of the
hybrid powertram testmg option.

e 1036.530(b)(1)(i) and ( I;—Upda‘[ing
to require test fuel mass spemfic energy
content to be analyzed by three different
labs and the arithmetic mean to be used
in the calculation. Updating carbon
mass fraction determination to allow
analysis by a single lab only to facilitate
on-line analysis from pipeline supplied
natural gas. Updated to add ASTM
method for determination of test fuel
mass-specific energy content for natural

as.
& ¢ 1036.530 Table 1—Updated
footnote format in table.

¢ 1036.535—Generally updating to
improve the engine fuel mapping test
procedures based on the jointly funded
EPA-EMA test program. The overall
result of these updates is to reduce the
variability of the emission test results to
improve lab-to-lab variability.

e 1036.540—Generally updating to
improve the cycle-average fuel mapping
test procedure as a result of the jointly
funded EPA-EMA test program at SwRI.
The overall result of these updates is to

reduce the variability of the emission
test results to improve lab-to-lab
variability.

® 1036.543—Adding new section to
address carbon balance error
verification. This is a result of the
jointly funded EPA-EMA test program.
The overall result of these updates is to
reduce the variability of the emission
test results to improve lab-to-lab
variability.

2. 40 CFR Part 1037 Test Procedures

The regulations in 40 CFR part 1037,
subpart F, specify how to measure
emissions from heavy-duty vehicles.
They also specify how to measure
certain GEM inputs, such as
aerodynamic drag, rolling resistance,
and axle efficiency. The test procedure
amendments being proposed for part
1037, which are summarized below, are
primarily for the purpose of reducing
variability in test results and adding
optional test procedures. Given the
technical nature of these proposed
amendments, readers are referred to the
regulatory text for additional details.
Proposed amendments for other
subparts of part 1037 (i.e., amendments
not directly related to test procedures)
are discussed in Section I.C.

e 1037.105 Table 1—Updated
footnote format in table.

e 1037.106 Table 1—Updated
footnote format in table.

e 1037.510(a)(2) and (e)—Edit in
(a)(2) introductory paragraph. Updating
(a)(2)(ii) and (iii) as result of the jointly
funded EPA-Engine Manufacturers
Association (EMA) test program at
SwRI. The overall result of these
updates is to reduce the variability of
the emission test results to improve lab-
to-lab variability. Update (e) making use
of cruise control optional as variability
can be high if cruise control is used.

e 1037.510 Table 1—Updated
footnote format in table.

e 1037.515 Table 3—Updated
footnote format in table.

e 1037.520 Table 1 and (f)—
Correcting typo in CdA value for low-
roof cabs for Bin III. Updating cross-
reference in (f).

* 1037.520(g)—Adding some
additional vehicle characteristics that
need to be reported. Also providing
clarification on the application of the
6x4D drive axle configuration. This
includes a better description of the
application as well as qualifiers that
allow for use of this configuration.

® 1037.520(i)—Adding torque
converter characterization.

e 1037.520 Table 1—Updating Table
to include additional technologies and
GEM input values for automatic engine
shutdown systems.

e 1037.520(j)(5)—Correcting error
that transposed school and coach bus
GEM inputs.

e 1037.520 Table 6—Updated
footnote format in table.

¢ 1037.528(h)(6)(ii)—Adding
direction to use good engineering
judgment when measuring rolling
resistance for equation 11.

e 1037.528—Updating equation 14.
The “+” is replaced with a “ ="
correctlng a typo.

¢ 1037.534—Updating equation 6,
and corresponding example problem.
The update applies italics to “i”

e 1037.540—Updating equatlons 1, 2,
and 3. The update applies italics to “i”

e 1037.540(e) and (f)—Adding sectlon
reference for location of standard
payload.

e 1037.540 Table 1—Updated
footnote format in table.

e 1037.550—Global updates as a
result of the joint EPA-EMA fuel
mapping test program at SWRI and
general improvements based on
experience gained from testing
powertrain systems. The overall result
of these updates is to reduce the
variability of the emission test results to
improve lab-to-lab variability.

¢ 1037.551—Updating reference.

e 1037.555—Updating equations 1
and 3, edits. The updates apply italics
to “i”

. 103 7.560—Making it optional to
drain gear oil after break in. Providing
the option of an alternative temperature
range to provide harmonization with EC
test procedure. Also, edits pertaining to
improve the readability of the Ploss (i.e.,
power loss) variable description.

¢ 1037.565—Providing an option to
map additional test points. Also, edits
pertaining to improve the readability of
the Ploss variable description.

¢ 1037.570—Adding new section to
determine torque converter capacity
factor. This will allow a manufacturer to
determine their own torque converter
capacity factor instead of using the
default value provided in GEM. The
option to use the default value still
remains.

3. 40 CFR Part 1065 Test Procedures

The regulations in 40 CFR part 1065
specify general procedures for
measuring emissions from engines—
heavy-duty highway engines, as well as
nonroad engines. The amendments
being proposed for part 1065, which are
summarized below, are primarily for the
purpose of reducing variability in test
results.

The regulations in part 1065 rely
heavily on acronyms and abbreviations
(see 40 CFR 1065.1005 for a complete
list). Acronyms used here are
summarized in the following table:
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ASTM American Society for Testing and Mate-
rials

CVS ...... Constant-Volume Sampler

DEF ....... Diesel Exhaust Fluid

ECM ...... Electronic Control Module

NIST ...... National Institute for Standards and
Technology

NMC FID | Nonmethane Cutter with a Flame loniza-
tion Detector

NMHC ... | Nonmethane Hydrocarbon

NMNEHC | Nonmethane Nonethane Hydrocarbon

RMC ... Ramped Modal Cycle

THC FID | Flame lonization Detector for Total Hy-
drocarbons

In addition to the amendments listed
below that are being proposed for part
1065, we request comment on the use of
ASTM test method D2784 to measure
the sulfur content in liquefied
petroleum gas test fuels. This method,
which is specified as the applicable test
method in § 1065.720, has been
withdrawn by ASTM without
replacement. We request comment on
whether we should continue to specify
this method or specify an active
method. For example, should we specify
ASTM D6667 instead and incorporate it
by reference into the regulations?

¢ 1065.1(g)—Updated test procedure
URL.

* 1065.130(e)—Revised language to
denote that carbon balance should be
performed to verify exhaust system
integrity in place of chemical balance.

¢ 1065.140(c)(6)(i)—Corrected typo.
Replaced “dew point” with
“dewpoint”.

e 1065.140(e)(2)—Revised language
to add clarification on how to determine
minimum dilution ratio for discrete
mode testing.

e 1065.145(e)(3)(i)—Removed
requirement to heat sample pump if it
is located upstream of a NOx converter
or chiller. Replaced with requirement to
design the sample system to prevent
aqueous condensation. Given that the
concern is loss of NO; in the sampling
system, the pump itself doesn’t
necessarily need to be heated as there
are a number of ways to prevent
condensation.

e 1065.170—Revised to allow you to
stop sampling during hybrid tests when
the engine is off and allow exclusion of
the sampling off portions of the test
from the proportional sampling
verification. Also added provision for
hybrid testing to allow supplemental
dilution air to be added to the bag in the
event that sampled volumes are too low
for emission analysis.

e 1065.205 Table 1—Revised with
edits and the addition of a
recommended performance
specification for fuel mass scales to
reduced fuel flow measurement error.

e 1065.220(a) introductory and
(a)(3)—Updated the application of fuel

flow meter to more correctly reflect how
and what they are used for in 1065.

® 1065.225(a) introductory and
(a)(3)—Updated the application of
intake flow meter to more correctly
reflect how and what they are used for
in 1065.

* 1065.247(c)(2)—Edit to apply
requirements to DEF dosing unit rather
than to the engine.

e 1065.260(e)—Add the word “some”
as a qualifier for gaseous fueled engines
with respect to using the additive
method for NMHC determination.

e 1065.266—Updated URL.

e 1065.275—Deleted URL and
replaced with reference to URL in
1065.266.

e 1065.280(a)—Updated to reflect that
there is no method in 1065.650 for
determining oxygen balance and that
you should develop a method using
good engineering judgment.

® 1065.303 Table 1—Updated for
formatting. Updated to add Fuel mass
scale and DEF mass scale to the linearity
verifications in 1065.307. Updated
verification in 1065.341 to replace
“batch sampler” with “PFD” as PFD is
the preferred language. Updated one,
and added two, footnotes excluding
linearity verification for DEF flow if the
ECM is used and for fuel and intake air
flow if propane checks or carbon
balance is performed. This is not a new
exemption, it just relocates it to the
footnote area.

e 1065.307(d)(4)—Revised to include
DEF mass flow rate. The paragraph is
also enhanced to include additional
requirement to correct or account for
buoyancy effects and flow disturbances
to improve the flow measurement.

e 1065.307(d)(6)(i)—Revised to state
that the span gas can only contain one
single constituent in balance air (or N,
if using a gas analyzer) as the reference
signal for linearity determination.

e 1065.307(d)(7)—Revised to state
that the span gas can only contain one
single constituent in balance air (or N»
if using a gas analyzer) as the reference
signal for linearity determination.

* 1065.307(d)(9)—Expanded
paragraph to include fuel and DEF mass
scales and provided additional
requirements for performing the
linearity verification on these scales.

e 1065.370(e)(3)(i) and (ii)—Edits to
make intent clear.

e 1065.307(e)(3)(iii)—Defined mmax
for a fuel mass scale.

e 1065.307(e)(5)—Provided
additional information surrounding
requirements for using a propane check
or carbon balance verification in place
of a flow meter linearity verification.

e 1065.307(e)(7)(i)(F) and (G)—Added
transmission oil and axle gear oil to

temperature measurements that require
linearity verification.

¢ 1065.307 Table 1—Added DEF flow
rate.

e 1065.307 Table 2—Added a new
Table 2 to provided additional guidance
on when optional verifications to the
flow meter linearity verifications can be
used.

¢ 1065.309(d)(2)—Updated to allow
the use of water vapor injection for
humidification of gases.

e 1065.315(a)(3)—Editorial revisions.

e 1065.320(b) and (c)—Deleted the
existing paragraph (b) and moved the
existing (c) to (b) as this is now
adequately covered in 1065.307.

¢ 1065.341 introductory text—
Revised to clarify which subparagraphs
apply to CVS and which apply to PFD.

e 1065.341(g)—Revised to replace
“batch sampler” with “PFD”
throughout. Also, edited to provide
further clarification on the procedure.

e 1065.341(h)—New paragraph added
to reference Table 2 of 1065.307
regarding when alternate verifications
can be used.

e 1065.342(d)(2)—Updated to allow
the use of water vapor injection for
humidification of gases.

¢ 1065.350(d)(2)—Updated to allow
the use of water vapor injection for
humidification of gases.

e 1065.355(d)(2)—Updated to allow
the use of water vapor injection for
humidification of gases.

e 1065.360(a)(4)—Added new
requirement to determine methane and
ethane THC FID response factors as a
function of exhaust molar water content
when measuring emissions from a
gaseous fueled engine. This is to
account for the effect water has on non-
methane cutters.

e 1065.360(d)(12)—Added process to
determine methane and ethane THC FID
response factors as a function of exhaust
molar water content when measuring
emissions from a gaseous fueled engine.
This is to account for the effect water
has on non-methane cutters.

e 1065.365(d)—Added new
requirement to determine NMC FID
methane penetration fraction and ethane
response factor as a function of exhaust
molar water content when measuring
emissions from a gaseous fueled engine.
This is to account for the effect water
has on non-methane cutters.

¢ 1065.365(d)(10) and (11)—Added
process to determine NMC FID methane
penetration fraction and ethane
response factors as a function of exhaust
molar water content when measuring
emissions from a gaseous fueled engine.
This is to account for the effect water
has on non-methane cutters.
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e 1065.370(e)(5)—Updated to allow
the use of water vapor injection for
humidification of gases.

¢ 1065.375(d)(2)—Updated to allow
the use of water vapor injection for
humidification of gases.

¢ 1065.410(d)—Updated to state that
you may repair a test engine if the parts
are unrelated to emissions without prior
approval. If the part may affect
emissions, prior approval is required.

¢ 1065.510(a), (b)(5)(), and (f)(4){i)—
Removed requirement for engine
stabilization during mapping and
relocated it to 1065.510(b)(5)(i), which
lays out the mapping procedure. Added
a recommended stabilization time at
each setpoint. Also added allowance to
specify CITT as a function of idle speed
in cases where an engine has an
adjustable warm idle or enhanced idle.

¢ 1065.512(b)(1) and (2)—Added
additional procedures on how to operate
the engine and validate the duty-cycle
when an engine utilized enhanced-idle
speed. This also addresses
denormalization of the reference torque
when enhanced-idle speed is active.

e 1065.530(a)(2)(iii)—Added new
instruction on how to determine that the
engine temperature has stabilized for air
cooled engines. Part 1065 is deficient on
how to determine this.

e 1065.530(g)(5)—New paragraph to
cover carbon balance error verification if
it is performed as part of the test
sequence.

¢ 1065.543—New section on carbon
balance error verification procedure.
This was added to further reduce
measurement variability for the fuel
mapping test procedure in part 1036.

* 1065.602(b), (c), (d), (e), (g), (), (j),
(k)—Editorial revisions. The updates
apply italics to “i”.

¢ 1065.602 Table 2—Corrected an
Nref-1 typo for value “22”. It was
mistakenly listed as “20”".

¢ 1065.602(f)—Updated footnote
format in table.

e 1065.610(a)(1)(iv)—Editorial
updates applying italics to “i”.

e 1065.610(a)(2)—Clarification to
denote that the alternate maximum test
speed determined is for all duty-cycles.

¢ 1065.610(d)(3)—Added provision to
use good engineering judgment to come
up with an alternate procedure for
adjusting CITT as a function of speed.

e 1065.640(a) and (d)(1)—Deleting a
comma in (a)(1). Providing a conversion
to kg/mol for Mmix in (d)(1). Also
correcting an error in the example
problem to equation 1065.640—10 where
Mmix was used with the wrong units.

e 1065.642(b)—Section reference
correction.

¢ 1065.642(c)(1)—Defining C;.

¢ 1065.643—New section on carbon
balance error verification calculations to
support the new section 1065.543.

e 1065.650(b)(3)—Added DEF to what
is needed for chemical balance.

e 1065.650(c)(1)—Relocated
transformation time requirement here
from 1065.650(c)(2)(i).

® 1065.650(c)(3)—Equation edit. The
update applies italics to “i”.

¢ 1065.650(d)(7)—Editorial updates
applying italics to “i”.

e 1065.650(f)(2)—Added DEF to what
is needed for chemical balance.

® 1065.655 title—Added “DEF”.

® 1065.655(c)(3)—Updated Xccombdry
variable description to include injected
fluid.

e 1065.655(e)(1)(i)—Added
additional clarity regarding
determination of carbon and hydrogen
mass fraction of fuel, specifically to S
and N content.

* 1065.655(e)(4)—Equation and
variable edits for format. The updates
apply italics to “i”.

® 1065.655 Table 1—Updated
reference.

e 1065.655(f)(3)—Restricted the use
of equation 1065.655—-25 if the standard
setting part requires carbon balance
verification. Also, the section contains
edits for format.

* 1065.655(g)(1)—Updated reference.

e 1065.659(c)(2) and (3)—Added DEF
to chemical balance.

e 1065.660(b)(4)—Variable edit.
Corrected chemical formula typo for
acetaldehyde.

e 1065.660(c)(2)—Included NMC FID
as allowable option in NMNEHC
calculation.

e 1065.665(a)—Deleted the variable
and description for Cy as it is not used
in any calculation in this section.

* 1065.667(d)—Added DEF to
chemical balance description.

e 1065.695(c)(8)(v)—Added carbon
balance verification.

¢ 1065.701(b)—Updated title for
California gasoline type.

¢ 1065.701 Table 1—Updated
footnote format in table.

* 1065.703 Table 1—Updated to
correct units for kinematic viscosity and
updated footnote format in table.

® 1065.705 Table 1—Updated to
correct units for kinematic viscosity and
updated footnote format in table.

e 1065.710 Table 1—Edits for format
consistency and updated footnote
format in table.

e 1065.710 Table 2—Edits for format
consistency. Added allowance to use
ASTM D5769 for total aromatic content
determination and ASTM D6550 for
olefin determination. These were added
because the dye used in the current
method, ASTM D1319 is becoming

scarce and thus an alternate method is
needed. Updated footnote format in
table.

e 1065.715 Table 1—Updated
footnote format in table.

e 1065.720 Table 1—Updated
footnote format in table.

e 1065.750 Table 1—Updated
footnote format in table.

¢ 1065.905 Table 1—Updated
footnote format in table.

e 1065.915 Table 1—Updated
footnote format in table.

¢ 1065.1001—Updated definition of
test interval to note that the mass of
emissions is determined over it.

¢ 1065.1005(a)—Updated footnote
format in table.

e 1065.1005(a), (c) and (d)—Updated
to follow NIST SP-811 format.

¢ 1065.1005(a) and (e)—symbols and
subscripts updated to reflect new one
added during the above revisions to part
1065.

e 1065.1005(f)(2)—molar mass of
ethane added. Updated footnote format
in table.

4. 40 CFR Part 1066 Test Procedures

The regulations in 40 CFR part 1066,
specify general procedures for
measuring emissions from vehicles. The
amendments being proposed for part
1066, which are summarized below, are
primarily editorial.

¢ 1066.1(g)—Updated to current URL.

e 1066.135(a)(1)—Widened the range
for verifications of a gas divider derived
analyzer calibration curve to 10 to 60%.
This is to ease lab burden with respect
to the number of gas cylinders they
must have on hand. Also, made this
midspan check optional as it is no
longer needed because part 1066
requires yearly linearity verification of
the gas divider.

e 1066.210(d)(3)—Changed
acceleration of Earth’s gravity from
calculation under 40 CFR 1065.630 to a
default value of 9.80665 m/s2. This was
changed because the track coastdown
doesn’t take place in the same location
that the dynamometer resides.
Therefore, best practice is to use a
default value for gravity.

e 1066.255(c)—Added clarification
that the torque transducer zero and span
are mathematically done prior to the
start of the procedure.

e 1066.270(c)(4)—Corrected units for
force in mean force variable description.
Corrected example problem solution.

e 1066.275—Extended the frequency
to an optional 7 days prior to testing if
historic data from the test site supports
a frequency of more than 1 day.

e 1066.405—Updated title to include
“maintenance”.

e 1066.405(a)—(c)—Moved
introductory paragraph to (a). Created
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new paragraphs (b) and (c) to address
test vehicle inspection, maintenance
and repair, consistent with 1065.410.

e 1066.420 Table 1—Updated
footnote format in table.

¢ 1066.605—Edit in paragraph (c)(4),
NMHC typo, corrected to NMHCE. Edits
to equation 1066.605-10, italics added
for format consistency.

¢ 1066.610—Edit to equation
1066.610—4. Italics added for format
consistency.

e 1066.710(c)(1)(A)—Updated for
clarity.

e 1066.710(c)(2)—Updated to more
clearly reflect how automatic HVAC
control operates in vehicles and how it
should be operated for the test.

e 1066.801 Figure 1—Updated to
reflect that the initial vehicle soak, as
outlined in the regulations, is a 6-hour
minimum and not a range of 6 to 36
hours.

e 1066.930—Added a period to the
end of the sentence.

e 1066.1005(c) and (d)—Updated to
follow NIST SP-811 format.

e 1066.1005(f)—Updated footnote
format in table.

5. Greenhouse Gas Emissions Model
(GEM)

GEM is a computer application that
estimates the greenhouse gas (GHG)
emissions and fuel efficiency
performance of specific aspects of
heavy-duty (HD) vehicles. Under the
existing Phase 2 regulations, GEM 3.0 is
used to determine compliance with the
Phase 2 standards from several vehicle-
specific inputs, such as engine fuel
maps, aerodynamic drag coefficients,
and vehicle weight rating.3 GEM
simulates engine operation over two
cruise cycles, one transient cycle, and
for vocational vehicles, idle operation.
These results are weighted by GEM to
provide a composite GEM score that is
compared to the standard.

EPA is to incorporate by reference
into the regulations a revised version of
GEM (Version 3.5) for manufacturers to
demonstrate compliance with the Phase
2 standards.4 The following changes
have been incorporated in the proposed
new version, to allow additional
compliance flexibilities and improve the
vehicle simulation:

e Correcting how idle emission rates
are used in the model.

3 Greenhouse gas Emissions Model (GEM) Phase
2, Version 3.0, July 2016. A working version of this
software is also available for download at http://
www.epa.gov/otaq/climate/gem.htm. This version
has been incorporated by reference at 40 CFR
1037.810.

4 Greenhouse gas Emissions Model (GEM) Phase
2, Version 3.5, November 2019. A working version
of this software is also available for download at
http://www.epa.gov/otaq/climate/gem.htm.

¢ Increasing the allowable weight
reduction range to 25,000 pounds.

e For powertrain input, adding an
input for powertrain rated power to
scale default engine power.

e Recalibrated driver over speed
allowance on cruise cycles from 3 mph
to 2.5 mph.

¢ Revised engine cycle generation
outputs with corrected engine cycle
generation torque output from model
based on simulated inertia and rate
limited speed target.

o Added scaling of powertrain
simulation default engine and
transmission maps based on new rated
power input.

e Changed interpolation of fuel map
used in post processing to be consistent
with one used in simulation.

¢ Powertrain accessory load
correction.

¢ Add torque converter k-factor input
option.

e Cycle average cycles: add flag for
points that are to be considered “idle.”

¢ Improved handling of large input
tables.

Of these, the changes for idling
emissions are the most significant. GEM
3.0 included an error where parked idle
fuel map was used for ARB transient
idle correction, which has been
corrected for GEM 3.5 to use the drive
idle portion of the map. (Note also that
parked fuel map is now only required
for vocational vehicles.) GEM 3.5 reads
idle speed from the vehicle file and
allows manufacturers to use default
values that EPA used to develop the
standards. Other idle changes include
additional adjustments to cycle average
fuel for differences between mapped
idle and simulated idle using non-
moving average speed and load of the
ARB transient cycle average map,
regression lookup of cycle average map
uses only portions with vehicle moving,
and post-process adjustment to fuel
consumption based on simulated idle
speed/load.

Preliminary evaluations of GEM 3.5
indicate that there is little difference
between GEM 3.0 and GEM 3.5 for
cruise cycle operation. However, it is
possible some minor differences may be
observed for transient and idle
operation of some vocational vehicles.
We request comment on whether these
differences would impact impact the
effective stringency of the standards and
whether either GEM or the regulations
need to be revised to address them.

B. Heavy-Duty Engine GHG Emission
Standards and Flexibility

1. Vocational Engines and Emission
Credits

We are proposing to revise how Phase
1 engine credits from vocational engines
are treated in the Phase 2 program. As
described below, we are proposing to
allow more flexibility provided the
credits are adjusted to accurately reflect
the correct baseline.

In developing the baseline emission
rates for vocational engines in the final
Phase 2 rulemaking, we considered MY
2016 FTP certification data for diesel
engines, which showed an unexpected
step-change improvement in engine fuel
consumption and CO, emissions
compared to data considered in the
proposed rule. The proposed baseline
emission rates came from the Phase 1
standards, which in turn were derived
from our estimates of emission rates for
2010 engines. The underlying reasons
for this shift in the final rule were
mostly related to manufacturers
optimizing their SCR thermal
management strategy over the FTP in
ways that we (mistakenly) thought they
already had in MY 2010 (i.e., the Phase
1 baseline).

As background, the FTP includes a
cold-start, a hot-start and significant
time spent at engine idle. During these
portions of the FTP, the NOx SCR
system can cool down and lose NOx
reducing efficiency. To maintain SCR
temperature, manufacturers initially
used a simplistic strategy of burning
extra fuel to heat the exhaust system.
However, during the development of
Phase 1, EPA believed manufacturers
were using more sophisticated and
efficient strategies to maintain SCR
temperature. EPA’s misunderstanding of
the baseline technology for Phase 1
provided engine manufacturers the
opportunity to generate windfall credits
against the FTP standards.

For the Phase 2 FRM, EPA revised the
baseline emission rate for vocational
engines to reflect the actual certified
emission levels. The Phase 2 vocational
engine final CO, baseline emissions are
shown in the table below. More detailed
analyses on these Phase 2 baseline
values of tractor and vocational vehicles
can be found in Chapter 2.7.4 of the
Phase 2 Final RIA.5

5 Greenhouse Gas Emissions and Fuel Efficiency
Standards for Medium- and Heavy-Duty Engines
and Vehicles—Phase 2. Regulatory Impact Analysis,
August 2016, EPA-420-R-16-900. See p. 2-76.


http://www.epa.gov/otaq/climate/gem.htm
http://www.epa.gov/otaq/climate/gem.htm
http://www.epa.gov/otaq/climate/gem.htm

28146

Federal Register/Vol. 85, No. 92/Tuesday, May 12, 2020/ Proposed Rules

PHASE 2 VOCATIONAL ENGINE CO2
AND FUEL CONSUMPTION BASELINE
EMISSIONS

Units HHD MHD LHD
g/bhp-hr .......ccccevvinns 525 558 576
gal/100 bhp-hr ............. 5.1572 | 5.4813 | 5.6582

EPA did not allow the carryover of
Phase 1 vocational engine credits into
the Phase 2 program, consistent with
these adjustments to the baselines.
Since this issue does not apply for RMC
emissions, the restriction was applied
only for engines certified exclusively to
the FTP standards (rather than both FTP
and RMC standards). We believed that
allowing engine credits generated
against the Phase 1 diesel FTP standards
to be carried over into the Phase 2
program would have inappropriately
diluted the Phase 2 engine program.
However, this was in the context of
unadjusted credits. After further
consideration, we now believe that it
would not dilute the program if the
credits were appropriately adjusted to
more accurately reflect improvement
over the true baseline levels.

Allowing the portion of the credits
that represent actual emission
improvements to be carried forward
would be consistent with our rationale
from Phase 2. Thus, we are proposing in
§1036.701(j) that for Phase 1 vocational
engines with emissions below the Phase
2 baseline engine values, manufacturers
may recalculate and generate credits
relative to the baseline levels. The
recalculated vocational engine credits
would be allowed into the Phase 2
engine program to the same extent as
tractor engine credits.

As noted in the Phase 2 FRM,
allowing additional flexibility for
compliance with engine standards does
not cause any increase in emissions
because the manufacturers must still
comply with the vehicle standards. (See
81 FR 73499). However, this flexibility
could allow some manufacturers to find
a less expensive compliance path. We
request comment on these proposed
changes and any potential impact.

2. Confirmatory Testing of Engines and
Measurement Variability

During the Phase 2 rulemaking,
manufacturers raised concern about
measurement variability impacting the
stringency of the engine GHG standards
and fuel map requirements. As noted in
the Phase 2 FRM, the final standards
were developed to account for this. (81
FR 73571, October 25, 2016).

Manufacturers raised particular
concern about variability of fuel map
measurements because neither they nor
EPA had sufficient experience

measuring fuel maps (in a regulatory
context) to fully understand potential
impacts. We estimated the fuel map
uncertainty to be equivalent to the
uncertainty associated with measuring
CO: emission and fuel consumption
over the FTP and RMC cycles, which we
estimated to be about one percent.
However, the Phase 2 FRM further
noted that we would incorporate test
procedure improvements that would
futher reduce test result uncertainty. We
also noted that: “If we determine in the
future . . . that the +1.0 percent we
factored into our stringency analysis
was inappropriately low or high, we
will promulgate technical amendments
to the regulations to address any
inappropriate impact this +1.0 percent
had on the stringency of the engine and
vehicle standards.” (81 FR 73571,
October 25, 2016)

In conjunction with this commitment,
EPA agreed to work with engine
manufacturers to better understand the
variability of measuring fuel maps.
Through that work, we identified
several sources of variability that could
be reduced by making small changes to
the test procedures. EPA is proposing
these changes, which are listed in
Sections I.A.1 through I.A.3 of this
NPRM.

SwRI performed emission
measurements in multiple test cells and
identified distributions of error for other
test inputs such measured fuel
properties and calibration gas
concentrations. SWRI then used a Monte
Carlo simulation to estimate a
distribution of errors in measured fuel
maps.5 After reviewing the results, EPA
has three significant observations:

1. The variability of measuring CO»
and fuel consumption during fuel
mapping is greater than the one percent
assumed in the Phase 2 FRM.

2. The variability of measuring CO»
and fuel consumption during the fuel
mapping procedure is roughly the same
as that of the FTP and RMC cycles.

3. Measuring CO; and fuel
consumption at idle is particularly
challenging.

Given these results, we understand
why manufacturers would be concerned
about the possibility of EPA changing an
official fuel map results as a
consequence of EPA confirmatory
testing where the measured maps were
within the expected range of variability.
On the other hand, the similarity
between the variability of measuring
fuel maps and the variability of
measuring CO; and fuel consumption

6 “Measurement Variability Assessment of the
GHG Phase 2 Fuel Mapping Procedure”, Southwest
Research Institute, Final Report, December 2019.

over the FTP and RMC cycles
(measurements for which EPA has
already determined in both Phase 1 and
Phase 2 that no such allowances are
needed) suggests that manufacturers
should ultimately be able to comply
without any special provisions.

We are also considering this issue in
the context of our longstanding policy
that emission measurements made at
our National Vehicle and Fuel
Emissions Laboratory are official
emission results. (See for example,

§ 1036.235.) We are hesitant to change
any long-standing policy in a technical
amendment rulemaking. Nevertheless,
while we believe this issue ultimately
will need to be addressed in a broader
context, we are proposing a transitional
approach to address the issue of engine
mapping variability, as discussed below.

We are proposing an interim
provision in 40 CFR 1036.150, under
which EPA will not replace a
manufacturer’s fuel maps during
confirmatory testing if the EPA-
measured fuel maps were within 2.0
percent of the manufacturer’s maps. We
are proposing this as an interim
provision but are not including an end
date at this time. We would intend to
reevaluate this provision as we learn
more about the impact of measurement
variability during fuel mapping,
including the full impact of the
proposed test procedure improvements
that are intended to reduce
measurement variability.

Since, this 2.0 percent reflects real
testing variability, EPA anticipates that
manufacturers could not know how the
variability would affect an individual
test result, which would preclude them
from relying upon this margin for
compliance in current engine designs or
in any potential engine redesign.
Additionally, EPA emphasizes that we
are proposing to adopt this as an interim
provision, and thus manufacturers
should not otherwise rely on this
provision as a compliance strategy for
engine design, as EPA intends to revisit
it based on further data and
developments.

We are also proposing an algorithm
for comparing fuel maps to one another.
Because fuel maps are multi-point
surfaces instead of single values, it
would be a common occurrence that
some of EPA’s points would be higher
than the manufacturer’s while others
would be lower.

We propose that EPA’s measured fuel
maps would be used with GEM
according to § 1036.540 to generate
emission duty cycles which simulate
several different vehicle configurations,
generating emission results for each of
the vehicles for each of the duty cycles.
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Each individual duty cycle result could
be weighted using the appropriate
vehicle category weighting factors in
Table 1 of 40 CFR 1037.510 to

difference =

Where:

i = an indexing variable that represents one
individual weighted duty cycle result for
a vehicle configuration.

N = total number of vehicle configurations.

eCO2compEPA = total composite mass of
CO; emissions in g/ton-mile for the EPA
confirmatory test, rounded to the nearest
whole number for vocational vehicles
and to the first decimal place for tractors.

eCO2compManu = total composite mass of
CO: emissions in g/ton-mile for the
manufacturer test, rounded to the nearest
whole number for vocational vehicles
and to the first decimal place for tractors.

We request comment on the interim
approach, and whether it appropriately
balances the impacts of testing
variability for fuel maps.

3. Other Minor Heavy-Duty Engine
Amendments

EPA is proposing three additional
amendments to part 1036:

e Correcting the assigned N,O
deterioration factor in § 1036.150(g). In
the Phase 2 NPRM, EPA proposed to
lower the N,O standard from 0.10 g/hp-
hr to 0.05 g/hp-hr for model year 2021
and later diesel engines. In that context,
we also proposed to lower the assigned
deterioration factor (DF) from 0.020 g/
hp-hr to 0.010 g/hp-hr for model year
2021 and later diesel engines. EPA
explained in the preamble that we were
not finalizing the change to the standard
(81 FR 73530), but inadvertently
finalized the proposed DF change in the
regulations. Today, EPA is proposing to
correct the DF back to 0.020 g/hp-hr for
all diesel engines, consistent with the
continuation of the 0.10 g/hp-hr N,O
standard.

e Clarifying a reference to non-
gasoline engine families in
§1036.705(b)(5). The second sentence of
§1036.705(b)(5) is intended to refer to
non-gasoline engine families. However,
the existing text is not clear. As written,
it can be read to mean that gasoline
engine families may not generate
emission credits. EPA is proposing to
add “non-gasoline” to make the
intended meaning clearer.

determine a composite CO, emission
value for that vehicle configuration. If
the process is repeated for the
manufacturer’s fuel maps, the average

Yoe —e
2 CO2compEPA;7 CO2compManui
i=1 eCOZcompManui

N

e Engine families. Proposing to allow
engine families to be divided into
subfamilies with respect to CO,. This
allowance would simplify the
certification process without changing
the overall requirements.

e Adding a summary of previously
applicable emission standards as
Appendix I of part 1036. The proposed
new Appendix is needed for reference
to previously applicable emission
standards and will cover regulatory text
being deleted from 40 CFR part 86.

C. Heavy-Duty Vehicle GHG Emission
Standards and Flexibility

1. Considerations of Aerodynamic
Compliance Data

The aerodynamic drag of a vehicle is
determined by the vehicle’s coefficient
of drag (Cq), frontal area, air density and
speed. The regulations in § 1037.525
allow manufacturers to use a range of
techniques, including wind tunnel
testing, computational fluid dynamics,
and constant speed tests. This broad
approach is appropriate given that no
single test procedure is superior in all
aspects to other approaches. However,
we also recognized the need for
consistency and a level playing field in
evaluating aerodynamic performance.
To address the consistency and level
playing field concerns, EPA adopted an
approach that identified coastdown
testing as the reference aerodynamic test
method, and specified a procedure to
align results from other aerodynamic
test procedures with the reference
method by applying a correction factor
(Fart-aero) to results from alternative
methods (§1037.525(b)).

With this approach, it is important
that Faraero be accurate. Thus, the
regulations (§ 1037.525(b)) require that
manufacturers use good engineering
judgement 7 when developing Faic-acro»
which would include considering all

7 Good engineering judgment means judgments
made consistent with generally accepted scientific
and engineering principles and all available
relevant information. See 40 CFR 1068.5 for
additional discussion about applying good
engineering judgment.

percent difference between fuel maps
could be calculated as:

100 %

applicable coastdown data that are
available. The applicable test data
would be those coastdown results that
were collected according to the
specified test procedures, whether
collected by the manufacturer during
certification and SEAs, or by EPA
during confirmatory testing.

Consider the hypothetical example
shown in the figure below, where a
manufacturer has coastdown results for
eight vehicles. The plot shows the
coastdown results corrected to represent
wind averaged CqA, plotted against the
corresponding wind average wind
tunnel results. Applying good
engineering judgement to such a dataset
would lead a manufacturer to separate
the vehicles into two groups, with each
having its own Fajcaero value. The
manufacturer would then need to work
with EPA to determine how to
appropriately apply these Fait-acro values
to other vehicle configurations.

As described in 40 CFR 1037.235,
EPA may perform confirmatory testing
on the manufacturer’s vehicles,
including a vehicle tested to establish
the Faicaero value. The regulations also
include an interim provision in
§1037.150(s) that states:

If we conduct coastdown testing to verify
your Fiqero value for Phase 2 tractors, we
will make our determination using a
statistical analysis consistent with the
principles of SEA testing in § 1037.305. We
will calculate confidence intervals using the
same equations and will not replace your test
results with ours if your result falls within
our confidence interval or is greater than our
test result.

We are proposing to revise the interim
allowance in § 1037.150(s) to require
EPA to perform a minimum of 100 valid
runs before replacing a manufacturer’s
value.

Test conditions for coastdown testing
are another important consideration. For
our testing, EPA intends to minimize
the differences between our test
conditions and those of the
manufacturer by testing at similar times
of the year. However, because of the
limited number of coastdown test
facilities and the challenges of
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scheduling time for testing, we cannot
commit to testing during the same
season as the manufacturer. In addition,
even if we could test during the same
season, we cannot prevent differences in
test conditions.

Some manufacturers have expressed
concern that this approach leaves too
much risk for them because changing an
Faicaero value would impact a large
portion of their production and could
undermine their compliance plans.
These manufacturers suggest that EPA
should revise the regulations to provide
for larger differences before EPA is
allowed to replace their value. Although
we understand this concern, we do not
believe the manufacturers’ suggestion
would be the appropriate long-term
solution. When multiple measurements
provide different values, good
engineering judgment would generally
call for more data rather than selecting
a single value. Keeping with this
principle, EPA is requesting comment
on a potential allowance for
manufacturers to conduct additional
coastdown testing in response to a
change by EPA to their Faji-aero value
through a 40 CFR 1068.5 good
engineering judgment request. EPA
would attempt to be present to witness
the testing, and potentially take our own
measurements. EPA would follow the
procedures under 40 CFR 1068.5 in
responding to the manufacturer to
determine an appropriate Faaero value,
consistent with good engineering
judgment.

Section 208 of the Act provides EPA
broad oversight authority for
manufacturer testing. Consistent with

that authority, we are proposing to add
a provision to our regulations at 40 CFR
1037.525(b)(8) to encourage
manufacturers to proactively coordinate
with EPA to have compliance staff
present when a manufacturer conducts
its coastdown testing to establish Faacro
values. Being present for the testing
would give EPA greater confidence that
the test was conducted properly, and
thus, would make it less likely that EPA
would need to conduct aerodynamic
confirmatory testing on the vehicle.
Additionally, under our current
regulations, see 40 CFR 1037.301 and
1037.305, EPA may require, and
generally intends to require for the 2021
model year, that manufacturers perform
SEA testing of at least one of their
reference configurations.

We are also proposing to revise the
minimum number of runs required for
a manufacturer to fail an SEA. Under
the current Phase 2 regulations, a
manufacturer could fail an SEA after as
few as 24 valid runs. However, review
of more recently available indicates that
false failures may occur if the decision
is based on 24 runs. Therefore, we are
proposing to require a minimum of 100
valid runs before a vehicle is deemed to
have failed the SEA test.

While we believe that these changes
and clarifications would largely address
the manufacturers’ concerns, we request
comment on other possible
improvements to the aerodynamic test
procedures and compliance program.

2. Idle Reduction for Tractors

The Phase 1 version of GEM gives
credit for idle emission reduction

technologies that include a tamper-proof
automatic engine shutoff system (AESS),
with few override provisions. Phase 2
GEM gives credit for a wider variety of
idle reduction strategies, recognizing
technologies that are available on the
market today, such as auxiliary power
units (APUs), diesel fired heaters, and
battery powered units. For example, a
tamper-proof AESS with a diesel APU
would be credited with a 4 percent
reduction in emissions, while an
adjustable AESS with a diesel fired
heater would be credited with a 2
percent reduction in emissions (See 81
FR 73601, October 25, 2016).

We now realize that the regulations
should also recognize combinations of
these technologies. It is common for
sleeper-cab tractors to include a
combination of these technologies to
address a broader range of ambient
temperatures. For example, a fuel
operated heater may be used for heating
during the winter months, while a
battery APU may be used for air
conditioning in the summer. Therefore,
we are proposing to add the following
combinations of idle reduction
technologies to Table 9 of § 1037.520.
By adding these values to GEM, it
would reduce the compliance burden
for manufacturers who would otherwise
need to pursue off-cycle credits for these
technology combinations. The values of
the proposed technology benefits were
determined using the same methodology
used in the Phase 2 final rule. 8°

Tamper-resistant Adjustable
Calculated Calculated
Combination technology credit GEM input credit GEM input
(%) (%)
Battery APU & Heater ... 6.3 6 5.1 5
Diesel APU & Heater .........ccoccooiiiiiiiiiiiiceeee 5.0 5 4.0 4
Stop-Start & Heater ..........ccoviiiiiiiiiiice e 4.6 5 3.7 4

3. Manufacturer Testing of Production
Vehicles

The regulations will require tractor
manufacturers to annually chassis test
five production vehicles over the GEM
cycles to verify that relative reductions
simulated in GEM are being achieved in
actual production. See 40 CFR 1037.665.
We do not expect absolute correlation
between GEM results and chassis
testing. GEM makes many simplifying

81.S. Environmental Protection Agency.
Greenhouse Gas Emissions and Fuel Efficiency
Standards for Medium- and Heavy-Duty Engines
and Vehicles—Phase 2: Regulatory Impact Analysis.

assumptions that do not compromise its
usefulness for certification but do cause
it to produce emission rates different
from what would be measured during a
chassis dynamometer test. Given the
limits of correlation possible between
GEM and chassis testing, we would not
expect such testing to accurately reflect
whether a vehicle was compliant with
the GEM standards. Therefore,
§1037.665 does not apply compliance

EPA 420-R-16-900. August 2016. Section 2.4.8.1.1
Idle Control Technologies. Pages 2—49 through 2—
53.

liability to such testing. Rather, this
testing will be for informational
purposes only. (81 FR 73638, October
25, 2016.)

The regulation also allows
manufacturers to request approval of
alternative testing ‘“‘that will provide
equivalent or better information.”
Manufacturers have asked us to clarify
this allowance. Therefore, we are
proposing to explicitly allow CO, data

9Cullen, Angela. Memo to the Docket: Proposed
Idle Reduction Technology Package Benefits.
August 2019.
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from in-use operation, and CO; data
from manufacturer-run on-road testing.
To qualify, the vehicles would need to
be actual production vehicles rather
than custom-built prototype vehicles.
Such vehicles could be covered by
testing or manufacturer owned
exemptions but would need to be
produced on an assembly line or other
normal production practices.
Manufacturers would also need to
ensure test methods are sufficiently
similar from year to year to allow for a
meaningful analysis of trends.

4. Canadian Vehicle Standards

During the Phase 2 rulemaking,
Environment and Climate Change
Canada (ECCC) emphasized that the
highway weight limitations in Canada
are much greater than those in the U.S.
Where the U.S. federal highways have
limits of 80,000 pounds gross combined
weight, Canadian provinces have weight
limits up to 140,000 pounds. This
difference could potentially limit
emission reductions that could be
achieved if ECCC were to fully
harmonize with the U.S.’s HD Phase 2
standards because a significant portion
of the tractors sold in Canada have
GCWR (Gross Combined Weight Rating)
greater than EPA’s 120,000-pound
weight criterion for “heavy-haul”
tractors.

EPA addressed this in Phase 2 by
adopting provisions that allow the
manufacturers the option for vehicles
above 120,000 pounds GCWR to meet
the more stringent standards that reflect
the ECCC views on appropriate
technology improvements, along with
the powertrain requirements that go
along with higher GCWR (see 81 FR
73582, October 25, 2016). Vehicles in
the 120,000 to 140,000 pound GCWR
range would normally be treated as
simple “heavy haul” tractors in GEM,
which eliminates the GEM input for
aerodynamics. However, vehicles
certified to the optional standards
would be classified as “heavy Class 8”
tractors in GEM, which then requires an
aerodynamic input. Nevertheless, they
both use the heavier payload for heavy
haul.

ECCC has since adopted final
standards for these tractors, which differ
from the optional standards finalized in
Phase 2.10 Since the purpose of these
standards was to facilitate certification
of vehicles intended for Canada, we are
now proposing to revise our optional

10 Regulations Amending the Heavy-duty Vehicle
and Engine Greenhouse Gas Emission Regulations
and Other Regulations Made Under the Canadian
Environmental Protection Act, 1999: SOR/2018-98,
Canada Gazette, Part I, Volume 152, Number 11,
May 16, 2018.

standards to be the same as the final
ECCC standards. The proposed
standards can be found in § 1037.670.
Note that these standards are not
directly comparable to either the normal
Class 8 standards or the heavy haul
standards of § 1037.106 because GEM
uses different inputs for them.

ECCC has also adopted new standards
for tractors in the 97,000 to 120,000-
pound GCWR category. We request
comment on the need for special
provisions for these vehicles.

5. Vehicle Model Year Definition

For Phase 2 tractors and vocational
vehicles, the vehicle’s regulatory model
year is usually the calendar year
corresponding to the date of
manufacture. However, the Phase 2
regulations allow the vehicle’s model
year to be designated to be the year
before the calendar year corresponding
to the date of manufacture if the
engine’s model year is from an earlier
year.

After promulgation of the FRM, it
became apparent that the Phase 2
vehicle model year definition does not
allow starting a vehicle model year
before January 1st of the named model
year if the engine model year also begins
in the earlier year. For example, if a
manufacturer would start its 2024
engine model year in December 2023,
the definition would not allow vehicles
produced in 2023 to be model year
2024.

To address this issue, EPA is
proposing to add back the option to
allow the vehicle’s model year to be
designated to be the year after the
calendar year of manufacture. In other
words, we would allow manufacturers
to meet standards earlier to ensure that
engine and vehicle model years are
aligned. Model years would still be
constrained to reflect annual (rather
than multi-year) production periods and
include January 1 of the named year.

6. Compliance Margins for GEM Inputs

The regulations at 40 CFR 1037.620(d)
allow components manufacturers to
conduct testing for vehicle
manufacturers, but they do not specify
restrictions for the format of the data.
Vehicle manufacturers have raised
concerns about component
manufacturers including compliance
margins in GEM inputs—in other words,
inputting a value that is significantly
worse than the tested result. They state
that many component suppliers are
providing GEM inputs with compliance
margins, rather than raw test results.
However, when stacked together, the
compliance margins would result in
inappropriately high GEM results that

would not represent the vehicles being
produced.

In addressing this concern, it is
important to distinguish between engine
fuel maps (which are certified
separately) and other GEM inputs that
are not certified. As is discussed in
Section I.B.2, certified engine fuel maps
are expected to include compliance
margins (albeit small margins).
However, EPA did not expect each GEM
input to have a significant compliance
margin of its own. (Note that the
aerodynamic bin structure serves to
provide an inherent compliance margin
for most vehicles.) Rather, we expected
the certifying OEM to include
compliance margins in their Family
Emission Limits (FELs) relative to the
GEM outputs.

For vehicle GHG standards, the
primary role for FEL compliance
margins is to protect against Selective
Enforcement Audit (SEA) failures.
Without a compliance margin under the
Phase 2 regulations, normal production
variability would cause some vehicles to
fail, which would require the testing of
additional vehicles. Even if the family
ultimately passed the SEA, it would
probably require the manufacturer to
test a large number of vehicles.
However, because SEAs for particular
components would not target GEM
inputs for other components, a modest
compliance margin for the FEL would
be sufficient to cover the full range of
components.

While we are not proposing explicit
changes with respect to compliance
margins, we are proposing to revise the
procedures for conducting an SEA for
an axle or transmission apart from a
specific vehicle. These revisions would
further obviate a need for component-
specific compliance margins.

Although we do not believe that
suppliers should normally include
compliance margins when providing
test data to OEMs for GEM inputs, we
do believe they should provide to OEMs
some characterization of the statistical
confidence they have in their data. This
would allow the OEM to apply an
appropriate overall compliance margin
for their FEL.

Finally, none of this is intended to
discourage suppliers and OEMs from
entering into commercial agreements
related to the accuracy of test results or
SEA performance.

7. SEAs for Axles and Transmissions

Under 40 CFR 1037.320, a selective
enforcement audit (SEA) for axles or
transmissions would consist of
performing measurements with a
production axle or transmission to
determine mean power loss values as
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declared for GEM simulations, and
running GEM over one or more
applicable duty cycles based on those
measured values. The axle or
transmission is considered passing for a
given configuration if the new modeled
emission result for every applicable
duty cycle is at or below the modeled
emission result corresponding to the
declared GEM inputs. As described
below, EPA is proposing to revise the
consequences where an axle or
transmission does not pass.

We believe special provisions are
needed for axles and transmissions
given their importance as compliance
technologies and a market structure in
which a single axle or transmission
could be used by multiple certifying
OEMs. Under the existing SEA
regulations, if an axle or transmission
family from an independent supplier
fails an SEA, vehicle production could
be disrupted for multiple OEMs and
have serious economic impacts on them.
We are proposing new regulatory text
that would minimize the disruption to
vehicle production.

Under the proposal, if the initial axle
or transmission passes, then the family
would pass, and no further testing
would be required. This is the same as
under the existing regulations. However,
if the initial axle or transmission does
not pass, two additional production
axles or transmissions, as applicable,
would need to be tested. Upon
completion of the third test, the results
of the three tests would be combined
into a single map. This would become
the official test result for the family. In
other words, this proposed approach
would correct the data used by the OEM
for their end-of-year report.

We request comment on whether
there are other components for which
this approach would be appropriate.

8. Weight Reduction

The regulations in 40 CFR 1037.520
include tables to calculate weight
reduction values for using certain
lightweight components. The sum of the
weight reductions is used as an input to
GEM. EPA is proposing two changes to
Table 8 of that section. First, we are
proposing to allow manufacturers to use
the heavy heavy-duty (HHD) values for
medium heavy-duty (MHD) vehicles
with three axles (i.e., 6x4 and 6x2
configurations). These MHD vehicles
typically share chassis components with
HHD vehicles, but are classified as MHD
because of the lighter duty engines.
Second, we are proposing to add a
footnote to the table to clarify that the
weight reduction values apply per
vehicle (instead of per component)
unless otherwise noted.

9. Electric and Hybrid Vehicles in
Vocational Applications

Manufacturers have expressed
concern that the Phase 2 regulations are
not specific enough regarding how to
classify hybrid vocational vehicles (see
40 CFR 1037.140). This is not an issue
for tractors, which are classified based
on GVWR. However, vocational vehicles
are generally classified by the class of
the engines. Obviously, this approach
does not work for electric vehicle
without engines. This approach could
also misrepresent a hybrid vehicle that
is able to use an undersized engine. To
address these problems, we are
proposing to revise 40 CFR 1037.140(g)
to clarify that hybrid vehicles are heavy
heavy-duty vehicles if they are either
propelled by a heavy heavy-duty engine
and all other hybrid and electric
vehicles are classified by GVWR class.
We request comment on alternative
approaches, such as specifying the
useful life in hours rather than miles for
these vocational vehicles, or allowing
electric vehicles to step down one
weight class, with justification from the
manufacturer.

10. Vocational Vehicle Segmentation

The Phase 2 regulatory structure
applies the primary vocational
standards by subcategory based on drive
cycles. The three subcategories are
Regional, Multi-purpose, and Urban.
Manufacturers are generally allowed to
certify vocational vehicles in the
particular duty-cycle subcategory they
believe to be most appropriate,
consistent with good engineering
judgment. This process for selecting the
correct subcategory is often called
‘“segmentation.” Under this structure,
EPA expects manufacturers to choose a
subcategory for each vehicle
configuration that best represents the
type of operation that vehicle will
actually experience in use. This is
important because several technologies
provide very different emission
reductions depending on the actual in-
use drive cycle. For example, stop-start
would provide the biggest emission
reductions for urban vehicles and much
less reduction for vehicles that operate
primary on long intercity drives.

Manufacturers have raised concerns
about the impact of this structure on
their ability to plan for and monitor
compliance. They have suggested that
more objective and quantitative good
engineering judgment criteria would be
helpful. In response to these concerns,
EPA is proposing an interim “‘safe
harbor”” provision for vocational vehicle
segmentation. Manufacturers meeting
the safe harbor criteria described below

would be presumed to have applied
good engineering judgment.

The first principle of this safe harbor
would be that any vehicle could be
classified as Multi-purpose. The Multi-
purpose duty cycle weighting factors
include significant weightings for
highway operation, lower speed
transient operation, and idle. Thus, it
would not generally overvalue an
individual technology.

The second principle of this safe
harbor would be that vehicles not
classified as Multi-purpose should not
be exclusively Regional or Urban. We
are proposing a quantitative measure
that evaluates the ratio of Regional
vehicles to Urban vehicles within an
averaging set. Specifically, ratio of
Regional vehicles to Urban vehicles
must be between 1:5 and 5:1. An
equivalent way of saying this is that the
number of Regional vehicles divided by
the number of Urban vehicles would
need to be between 0.20 and 5.0.

We believe this safe harbor would be
consistent with the intent of the Phase2
program and would not allow
manufacturers to reduce the effective
stringency the standards. Nevertheless,
EPA requests comment on this approach
overall and the range of acceptable
ratios. We also request comment on how
to handle specialty manufacturers that
have a less diverse product offerings.
Finally, we request comment on the
need for the subcategory on the label
and whether or not we should allow
manufacturers to reassign subcategories
for their end-of-year ABT reports.

11. Early Certification for Small
Manufacturers

Vehicle manufacturers that qualify as
small businesses are exempt from the
Phase 1 standards, but must meet the
Phase 2 standards beginning in 2022.
However, some vehicle families have
been certified voluntarily to Phase 1
standards by small manufacturers. In an
effort to encourage more voluntary early
certification to Phase 1 standards, we
are proposing to adopt a new interim
provision in § 1037.150(y)(4) for small
manufacturers that certify their entire
U.S.-directed production volume to the
Phase 1 standards for calendar year
2021. If the small manufacturers do so,
the proposed provision would then
allow these manufacturers to certify to
the Phase 1 standards for model year
2022 (instead of the otherwise
applicable Phase 2 standards). Early
compliance with the Phase 1 standards
should more than offset any reduction
in benefits for model year 2022
(although the magnitude of any impact
on air quality would be small because
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of the small production volumes that
would be involved).

The proposed provision would also
allow the Phase 1 vehicle credits that
small manufacturers generate from
model year 2018 through 2022
vocational vehicles to be used through
model year 2027. Under the existing
regulations, all manufacturers that
generate credits under the Phase 1
program are allowed to use such Phase
1 vehicle credits in the Phase 2 vehicle
averaging, banking, and trading
program, but the credits are subject to
the five-year credit life. The limit on
credit life can be problematic for small
manufacturers with limited product
lines which allow them less flexibility
in averaging. We believe the longer
credit life would provide them the
flexibility they would need to ensure all
of their products are fully compliant by
the time the Phase 2 standards are fully
phased in for model year 2027.

We request comment on these
proposed changes and any potential
impact.

12. Other Minor Heavy-Duty Vehicle
Amendments

EPA is proposing four additional
amendments to part 1037:

e Self-contained air conditioning
units. We are proposing to revise
§1037.115(e) to clarify that it is
intended to address air conditioning
systems for which the primary purpose
is to cool the driver compartment. This
would generally include all complete
pickups and vans, but not self-contained
air conditioning or refrigeration units on
vocational vehicles.

e Warranty. We are proposing to
revise § 1037.120(b) to correct the text

with respect to tires and Heavy Heavy-
Duty vehicles.

e Drayage tractors. We are proposing
to revise § 1037.140(aa) to clarify the
production limit for drayage tractors
under the custom chassis allowance.

e Neutral idle. We are proposing to
revise § 1037.660(a)(2) to specify the
permissible delay before engaging
neutral idle when the vehicle is
stopped.

D. Requests for Comment on Phase 2
Regulations

EPA is soliciting comments on other
potential amendments, including those
described in this Section II.D. We also
welcome comments on the need for
other technical corrections and
clarifications. Readers are reminded to
review public comments placed in the
docket, which may contain requests for
other corrections and clarifications.

1. Vocational Engines and Credits

In 40 CFR 1036.150(p), EPA provides
special flexibility for engine
manufacturers that certify all their
model year 2020 engines within an
averaging set to the model year 2021
FTP and SET standards and
requirements. GHG emission credits
those manufacturers generate with
model year 2018 through 2024 engines
may be used through model year 2030,
instead of being limited to a five-year
credit life as specified in § 1036.740(d).
They will also be allowed to certify
model year 2024 through 2026 tractor
engines to alternative standards that are
slightly higher than the otherwise
applicable standards.

The choice would be made when
certifying MY 2020 engines. Instead of

certifying engines to the final year of the
Phase 1 engine standards,
manufacturers electing the alternative
would indicate that they are instead
certifying to the MY 2021 Phase 2
engine standard. Because these engine
manufacturers would be reducing
emissions of engines otherwise subject
to the MY 2020 Phase 1 engine
standards (and because engine
reductions were not reflected in the
Phase 1 vehicle program), there would
be a net benefit to the environment.
These engines would not generate
credits relative to the Phase 1 standards
(that is, MY 2020 engines would only
use or generate credits relative to the
pulled ahead MY 2021 Phase 2 engines
standards). Because the vehicle
standards themselves are unaffected,
these voluntary standards would not
reduce the GHG reductions or fuel
savings of the program. Vehicle
manufacturers using the alternative MYs
2024-2026 engines would need to adopt
additional vehicle technology (i.e.,
technology beyond that projected to be
needed to meet the engine standard) to
meet the applicable vehicle GHG
standards. This means the vehicles
would still achieve the same fuel
efficiency in use.

EPA did not adopt a similar provision
for alternative MY 2024-2026 standards
for vocational engines due to concerns
about windfall credits. However, given
our proposed amendment to address
these windfall credits (Section 1.B.1), we
are asking for comment on the
possibility of a similar set of alternative
standards for vocational engines, as
shown in the following table:

Model years

Medium heavy-duty vocational

Heavy heavy-duty vocational

20202023 ......ccoiiiirie
2024-2026 ......ccoiiiiiii

545 g/hp-hr
542 g/hp-hr

513 g/hp-hr.
510 g/hp-hr.

As noted in the Phase 2 FRM, EPA
views this type of alternative as being
positive from the environmental and
energy conservation perspectives, while
providing significant flexibility for
manufacturers that may reduce their
compliance costs. (81 FR 73499, October
25, 2016)

2. Stop-Start Overrides

Stop-start systems are an important
technology to reduce unnecessary
idling, such as when a vehicle is
stopped at a traffic light. In 40 CFR
1037.660, we specify how these systems
must operate in order to qualify for GEM
credit. Included among those provisions
are allowances for overriding the

automatic engine shutdown where it
would otherwise create a potential
system damage or safety issue for the
engine or driver. Manufacturers have
asked us to include additional overrides
needed to ensure safe and effective
vehicle operation. Specifically, they
have asked us to consider overrides for
the following conditions, which we are
requesting comment on:

e Driveline engaged (to prevent
driveline and/or starter damage)

e Automatic transmission not in D (to
reduce engine and transmission
loading)

e Automatic transmission in P or N (to
prevent depleting the battery)

e Turn signal activated (to prevent
engine stop with the vehicle in
intersection)

e Hazard warning signal activated (to
prevent engine stop during limp-
home mode)

¢ SCR thawing (to allow thawing of
frozen DEF)

o High steering angle (to avoid steering
wheel kickback during engine start)

o ABS wheel speed sensor failure (to
ensure detection of vehicle speed)

e Hard braking event (to avoid startling
the driver after an event)

e Road grade greater than 7% (to
prevent vehicle rollback)
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3. Delegated Assembly

In 40 CFR 1037.621, EPA specifies
provisions to allow manufacturers to
ship incomplete vehicles and delegate
the final assembly to another entity.
Manufacturers have expressed the
concern that these “delegated assembly”
requirements are too burdensome in
some cases, particularly in cases such as
auxiliary power units and natural gas
fuel tanks. EPA requests comment on
this issue.

4. Certification Reporting Requirements

EPA requests comment on whether
and how to revise the text to simplify or
clarify the provisions in 40 CFR
1037.205 that require the inclusion of
GEM results and credit projections in
applications for certification.

5. Mild Hybrid Certification

Under the Phase 2 regulations,
manufacturers must conduct powertrain
testing if they wish to take credit for
hybrid systems, including mild hybrid
systems. However, manufacturers have
expressed concerns about the cost of
powertrain testing and that the existing
procedure may not measure
improvements from certain mild hybrid
systems. EPA requests comment on
alternative means of evaluating mild
hybrids. Manufacturers have asked EPA
to consider the following options:

¢ Allow manufacturers to test a
powertrain and apply analytically-
derived scaling factors to others (e.g.,
scale by fraction of battery capacity or
motor capacity) under 40 CFR
1037.235(h).

¢ Allow manufacturers to use
international test procedures for battery
capacity, motor power, and motor
efficiency.

e Provide smaller credit (potentially
with a volume limit and/or only for
limited time) in exchange for less testing
(e.g., reduced benefit when using the
simplified model spreadsheet that is
available under docket no. EPA-HQ—
OAR-2014-0827-2109).

6. Transmission Calibrations

Manufacturers with advanced
transmission calibrations may use the
powertrain test option in §1037.550 to
demonstrate the performance of their
transmissions. We adopted this option
to provide an incentive for the
development of advanced transmissions
with sophisticated calibrations.

Transmission manufacturers have
developed some new efficient
calibrations, but must also maintain less
efficient calibrations to address special
types of operation. Due to concerns
about resale value, most customers want
to retain the ability to select the correct

calibration for their operation. For
transmissions with such selectable
calibrations, § 1037.235(a) requires that
they test using the worst-case
calibration, which can undermine the
incentive to continue improving the
calibrations. Therefore, we are
requesting comment on allowing
manufacturers to measure both the best-
and worst-case calibrations and weight
them based on survey data, or other
appropriate means. Commenters are
encouraged to address whether such an
allowance would change the effective
stringency of the standards.

7. Data Requirements for Hydrogen-
Fueled Vehicles

We request comment on whether
special provisions are needed for
hydrogen-fueled vehicles. Currently
GEM simulation is required for these
vehicles, although by using a non-
carbon fuel, simulating the vehicle with
GEM would result in zero CO»
emissions. We request comment on
whether or not to change our current
approach.

E. Other Heavy-Duty Highway
Amendments

This proposed rule includes other
amendments related to heavy-duty
highway engines. For example, we are
updating the regulations for certification
fees as described in Section III.C. We are
also proposing or soliciting comment on
additional amendments as described in
the following sections.

1. Onboard Diagnostics (OBD)

EPA’s OBD regulations for heavy-duty
engines are contained in 40 CFR
86.010-18, which was promulgated
February 24, 2009 (74 FR 8310).
Although these regulations were
originally harmonized with CARB’s
OBD program, CARB has made changes
to their regulations which EPA has not
adopted. In several cases, CARB has
added flexibility to its regulations. We
are requesting comment generally on the
differences between EPA and CARB
regulations, in addition to the specific
issues identified below.

More recently CARB has proposed
additional revisions and is expected to
finalize them this year.1* We also
request comment on these more recent
CARB changes.

We request comment on the new
definitions proposed by CARB at 13
CCR 1971.1(c), including the definitions
for “alternate phase-in”’, ““diagnostic or
emission critical electronic control
unit”, and “smart device”.

11 Information is available at https://
ww2.arb.ca.gov/rulemaking/2018/heavy-duty-
board-diagnostic-system-requirements-2018.

EPA is requesting comment on
California’s approach to approving
deficiencies during a model year. In
§1971.1(k)(6.1.1) of their regulations,
CARSB states:

The manufacturer may request a retroactive
deficiency until either of the following dates,
whichever is later:

(A) When the last affected engine or
vehicle is produced, or on December 31 of
the calendar year for which the model year
is named, whichever is sooner; or

(B) 6 months after commencement of the
start of engine production or vehicle
production, whichever is later.

Our current regulations do not allow
for retroactive deficiencies. EPA is
requesting comment on whether to
adopt CARB’s approach.

We are proposing to adopt the CARB
5% threshold for misfire in § 86.010—
18(g)(2), and to adopt the additional
flexibility provided by CARB for
misfires in 13 CCR 1971.1(e)(2.3.3). This
would allow manufacturers to not detect
misfires under certain conditions, such
as during aftertreatment regeneration
and some low temperature operation.

We are proposing to revise our in-use
compliance standards in § 86.010-18(p)
to reflect the CARB approach for
minimum ratios for representative
samples. Under the proposed text, an
OBD system would not be considered
noncompliant unless a representative
sample indicates the in-use ratio is
below 0.088.

CARB has developed reporting
templates for its OBD requirements.
EPA is proposing to allow
manufacturers to use these templates for
reporting to EPA, and we are requesting
comment on whether regulatory changes
are needed. See CARB Mail-Out #MSC
09-22 as amended on 18-Apr-2019.

Our OBD regulations rely on several
standard procedures developed by SAE
International, as specified in § 86.010—
18(k). The regulations also reference a
standard of the International
Organization for Standardization (ISO).
We request comment on the need to
update these procedures to more recent
versions as summarized below.

Version

SAE procedure cu;il‘tteerétly vLearts?gL
SAE J1930 ............ 2002 2017
SAE J1939 ............ 2007 2017
SAE J1939-13 ...... 2004 2016
SAE J1939-73 2006 2017
SAE J1962 ..... 2002 2016
SAE J1978 ..... 2002 2002
SAE J1979 ..... 2007 2017
SAE J2012 ..... 2002 2016
SAE J 2408 .......... 2007 2014
ISO 15765—

4:2005(E) .......... 2005 2011
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In § 86.010-18(1), EPA specifies
testing requirements for demonstrating
the performance of monitoring systems.
The amount of testing required depends
on the number of engine families a
manufacturer certifies in a given model
year. CARB regulations include
equivalent requirements, and our intent
is to allow the use of test data generated
for CARB. We are proposing to revise
our regulations to state that CARB-
certified configurations do not count as
separate engine families for the
purposes of this provision.

EPA is proposing to revise § 86.010—
18(a) and (m) to allow a simplified
carryover OBD certification path
intended for special engine families,
such as those certified for export to
Canada. This proposed provision is
similar to the allowance to show
compliance with § 86.010—18 based on
CARB certification. To make use of
either alternative, the manufacturer
must demonstrate to the Administrator
how the OBD system they intend to
certify meets the intent behind all the
requirements of § 86.010—18.

These amendments address heavy-
duty engines used in vehicles with
GVWR above 14,000 pounds. We
request comment on the need for similar
changes for engine-certified heavy-duty
engine families subject to 40 CFR
86.007—17 and 86.1806—17.

2. Smoke Standards and Smoke
Measurement Procedures

Diesel heavy-duty highway engines
have been subject to smoke standards in
addition to brake-specific emission
standards for many years. The current
exhaust emission standards for
particulate matter (PM) cause
manufacturers to apply calibrations and
emission control strategies that reduce
PM from the exhaust to very low levels.
There is some relationship between
brake-specific PM emissions and smoke,
but they are not inherently linked.
Nevertheless, modern engines with very
low PM emissions have very low smoke
levels when properly maintained. Thus,
we do not believe smoke standards
achieve any emission reductions beyond
those that result from DPF-forcing PM
standards.

Manufacturers submit smoke data
with certification, but smoke testing is
not required for selective enforcement
audits with production engines. Some
state programs continue to rely on
smoke measurement to screen for high-
emitting trucks. However, these state
testing programs are separate from EPA
certification, so we do not expect the
state programs to depend on EPA
certification for smoke standards. We
therefore request comment on removing

the smoke standard as a certification
requirement for heavy-duty highway
engines. We particularly request
comment on the EPA smoke standard
and its relationship to state testing
programs.

There are also questions about the
smoke test procedures. The smoke test
procedures are specified in 40 CFR part
86, subpart I. These procedures were
first adopted almost 50 years ago and
have remained largely unchanged since
that time. They currently apply for
locomotives (40 CFR part 1033) and
some land-based nonroad diesel engines
(40 CFR part 1039). To the extent these
procedures continue to apply, we may
undertake a future rulemaking to update
these procedures and include them in
40 CFR part 1065 along with the other
test procedures for measuring exhaust
emissions from test engines. We request
comment on appropriate changes to
ensure that these measurement
procedures reflect currently available
instruments and practices, without
causing the measured values to redefine
the stringency of existing standards.

3. Migration From 40 CFR Part 86,
Subpart A

EPA created 40 CFR part 86 in 1976
to reorganize emission standards and
certification requirements for light-duty
and heavy-duty highway vehicles and
engines. In 1985, EPA adopted new
standards for heavy-duty highway
engines, codifying the standards in 40
CFR part 86, subpart A, along with the
standards and certification procedures
for light-duty vehicles and light-duty
trucks.12 Since then, EPA has adopted
several rules to set new and more
stringent standards for both light-duty
and heavy-duty emission control
programs and to add or revise
certification procedures. However, the
original regulatory structure was not
well-suited to handle the number of
revisions that occurred over time.

To improve clarity for regulated
parties, EPA has been planning to
migrate the highway heavy-duty engine
standards and certification requirements
to 40 CFR part 1036.13 We expect to
propose that migration in a separate
rulemaking. The general approach will

12Emission standards for heavy-duty highway
engines were first adopted by the Department of
Health, Education, and Welfare in the 1960s. These
standards and the corresponding certification and
testing procedures were codified at 45 CFR part
1201. In 1972, shortly after EPA was created as a
federal agency, EPA published new standards and
updated procedures while migrating the regulations
to 40 CFR part 85 as part of the effort to consolidate
all EPA regulations in a single location.

1340 CFR part 1036 was created in 2011 as part
of the Phase 1 GHG rulemaking (76 FR 57381,
September 15, 2011).

be to keep the essential regulatory
elements in 40 CFR part 86, subpart A,
but to streamline and update the
regulatory provisions to align with best
practices and other current provisions
that apply for nonroad engines (such as
40 CFR parts 1033, 1039, and 1042). We
believe this technical amendment
rulemaking is a good opportunity to
solicit input on principles and
opportunities for eventually adopting
those updated regulations in 40 CFR
part 1036.

The migration of regulatory
provisions to 40 CFR part 1036 is
planned for a future rulemaking because
it necessitates a thorough investigation
of the provisions that currently apply to
heavy-duty engines under 40 CFR part
86. A memo in the docket for this
proposal describes a range of possible
regulatory amendments we could
eventually adopt to reorganize the
provisions within 40 CFR part 86,
subpart A, eliminate obsolete content,
and improve the readability of the
remaining provisions.* We request
comment on those regulatory changes,
and on the value of making these
changes in this rulemaking, considering
that these changes will apply only for
the limited time that 40 CFR part 86,
subpart A, continues to apply.

II1. Other Amendments

A. Ethanol-Blend Test Fuels for
Nonroad Spark-Ignition Engines and
Vehicles, Highway Motorcycles, and
Portable Fuel Containers

EPA adopted exhaust and evaporative
emission standards for gasoline-fueled
nonroad engines, vehicles, and
equipment before there was a federal
gasoline test fuel with 10 percent
ethanol (E10). Most of those programs
therefore relied on testing with neat
gasoline (E0) or with a splash-blended
mix of neat gasoline and ethanol to
make E10. In the meantime, EPA
adopted a federal gasoline test fuel with
10 percent ethanol for testing motor
vehicles (79 FR 23414, April 28, 2014).

California ARB adopteg its own
specification for an E10 test fuel for
testing motor vehicles, referred to as
“LEV III E10.” California ARB revised
its nonroad emission control programs
to require manufacturers to start using
LEV III E10 test fuel for certification
starting in model year 2020, without
allowing for carryover of previous data
from testing with neat gasoline.
California ARB’s move to require use of
LEV IIl E10 test fuel for certification has

14 “Draft Regulatory Text to Update and
Reorganize 40 CFR part 86, subpart A”, EPA
memorandum from Alan Stout to Docket EPA-HQ-
OAR-2019-0307, January 23, 2020.
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led manufacturers to express a concern
about the test burden associated with
separate testing to demonstrate
compliance with EPA and California
ARB emission standards.

The concern for aligning test
requirements related to test fuel applies
for marine spark-ignition engines (40
CFR part 1045), nonroad spark-ignition
engines above 19 kW (40 CFR part
1048), and recreational vehicles (40 CFR
part 1051).15 We expect a similar
situation to apply for highway
motorcycles in the 2022-2025 time
frame based on California ARB’s plans
for further rulemaking activity. In
addition, we believe it is best to update
evaporative emission test procedures for
equipment using nonroad spark-ignition
engines (40 CFR part 1060) to allow for
using EPA’ specified E10 test fuel
instead of relying on splash-blending
ethanol with EPA’s specified EO
gasoline test fuel (known as indolene).

We have issued guidance for marine
spark-ignition engines (40 CFR part
1045) 16 and for recreational vehicles (40
CFR part 1051) 17 describing how we
may approve certification based on
emission measurements with an E10 test
fuel. We are proposing to revise 40 CFR
parts 1045, 1048, and 1051, consistent
with the recently issued guidance
documents, to allow for certification
based on emission measurements with
EPA’s E10 test fuel without requiring
EPA approval, and without adjusting
emission standards to account for fuel
effects. For marine spark-ignition
engines (40 CFR part 1045), this merely
replaces the existing provision allowing
for the alternative of using a splash-
blended E10 test fuel. For recreational
vehicles (40 CFR part 1051) and Large
SI engines (40 CFR part 1048), naming
EPA’s E10 specification as the
alternative test fuel is a new provision.
As originally adopted for Marine SI
engines, EPA would always be able to
do confirmatory testing with either the
original EO test fuel, or the
manufacturer’s selected alternative fuel.

We are also proposing to allow the
same approach for certification based on
emission measurements with EPA’s E10
test fuel for highway motorcycles
(including EPA confirmatory testing
with either EO or E10).

15 EPA adopted amendments to address these
concerns for nonroad spark-ignition engines at or
below 19 kW in an earlier rulemaking (80 FR 9114,
February 19, 2015).

16 “Marine Spark Ignition Engine Certification
Testing with California ARB E10 Test Fuel,” EPA
guidance document CD-18-15, December 24, 2018.

17 “Off-Highway Recreational Vehicle
Certification Testing with California ARB E10 Test
Fuel,” EPA guidance document CD-19-03, April
22, 2019.

Manufacturers may want to test with
California ARB’s LEV III E10 test fuel
instead of EPA’s E10 test fuel. The two
sets of fuel specifications are nearly
identical, except that the EPA E10 test
fuel has a higher volatility. For testing
hot-stabilized engines, volatility has a
very small effect on exhaust emissions.
As a result, we would expect to approve
a manufacturer’s request to use LEV III
E10 test fuel instead of EPA’s E10 test
fuel under 40 CFR 1065.701(b). This
provision allows EPA to approve a
different test fuel if it does not affect a
manufacturer’s ability to show that its
engines will comply with all applicable
emission standards using the fuel
specificed in the subpart. This would
apply if fuel’s effect on emissions is
small enough to allow for using the test
results to show that engines would meet
applicable emission standards with the
specified fuel. Since there are no
appreciable fuel effects on exhaust
emissions between EPA’s E10 test fuel
and LEV IIT E10 test fuel, we would
expect this approval process to be
straightforward.

We expect this approach of allowing
E10 as an alternative test fuel to
adequately address concerns for the
identified sectors. Many of these
engines have closed-loop fuel controls
that reduce the effect of fuel variables
on exhaust emissions. Many also have
relatively large compliance margins
relative to the standards that apply.
These factors help manufacturers
confidently test with E10 as an
alternative fuel, knowing that they
continue to be liable for meeting
emission standards on the specified EO
test fuel.

EPA has an interest in transitioning
all emission measurements for gasoline-
fueled engines to an E10 test fuel.
However, modifying the emission
control program by allowing (or
requiring) a complete compliance
demonstration based on an E10 test fuel
would require a more careful
assessment of the fuel effects from the
ethanol added to the test fuel. Since the
ethanol in some cases has significant
effects on HC, NOx, and CO emissions,
we would need to evaluate the resulting
effects on the stringency of the
standards. We would generally expect to
adopt adjusted standards with the
objective of maintaining equivalent
stringency. Developing such alternative
standards for an E10 test fuel would
require a large body of data to
adequately capture the fuel effects on
emissions for all the different classes of
highway motorcycles, for all the
different types of nonroad engines and
vehicles, and for different kinds of
engine technology within the various

sectors. We took this approach for
nonroad spark-ignition engines below
19 kW by adopting alternative CO
standards that apply for testing with
LEV III E10 test fuel (78 FR 36397, June
17, 2013).

Toward that end, we have prepared a
memorandum with a collection of
available emission data from nonroad
engines and highway motorcycles tested
with E0 and E10 test fuels.1® The data
include results from programs
conducted by industry associations,
EPA efforts with Canadian labs, and
other U.S. laboratory data. We solicit
additional emission data to further help
establish the comparison between the
test fuels for different engine types,
applications, and technologies. We also
request comment on the benefits or
concerns with adopting alternative
standards that correspond with a change
to require E10 test fuel for all testing
(both for manufacturers and EPA).
Available information suggests that the
fuel-related emission effects for
technologies across these sectors are
much more complex and varied than we
observed for Small SI engines. Some
technology differences, such as two-
stroke vs. four-stroke and naturally
aspirated vs. turbocharged, have
relatively consistent and predictable
fuel-related emission effects. However,
some technologies will have fuel-related
emission effects that depend on specific
design strategies. For example,
manufacturers can use electronic
controls to optimize for power, fuel
economy, low-speed torque, or some
other measure of performance. Partial
use of closed-loop control of air-fuel
ratios is one clear example of this, with
the potential to adjust the air-fuel ratio
to different setpoints, or to limit closed-
loop control only to certain operating
conditions. We request comment on
how best to account for these design-
specific engine technologies in
evaluating fuel-related emission effects
for each type of engine.

The emission effects are most
pronounced for CO emissions, but we
are also interested in HC and NOx
emissions. To the extent that NOx
emissions (or HC + NOx emissions)
increase to a degree that affects the
stringency of the standards, we would
consider increasing the numerical level
of the standard to maintain equivalent
stringency.

EPA also specifies test fuels for
evaporative emission testing. The
gasoline test fuel for measuring

18 ““Collection of E0/E10 Emission Data for
Current Certified Nonroad Sector Engines and On
Highway Motorcycles” EPA memorandum from
Cheryl Caffrey to Docket EPA-HQ-OAR-2016—
0604, December 6, 2019.
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permeation emissions from nonroad fuel
tanks and fuel lines is a splash-blended
E10. The is an EO test fuel that is
blended to reach a 10 percent
concentration of ethanol. The splash-
blended E10 test fuel is nearly identical
to EPA’s specified E10 test fuel except
for the volatility. EPA’s Tier 3 E10 test
fuel has a nominal volatility of 9 psi
RVP and the splash-blended E10 has a
volatility of about 10 psi RVP.19 We
request comment on amending the
regulation to allow testing with the pre-
mixed E10 test fuel with 9 psi RVP
instead of the splash-blended E10 test
fuel with 10 psi. In particular, we
encourage commenters to share any
available data describing how gasoline
volatility affects permeation rates. We
would not want manufacturers to test
with lower fuel volatility if it decreases
permeation rates and allows
manufacturers to use a less effective
control technology. We also request
comment on the level of interest that
manufacturers or testing organizations
would have to be able to use EPA’s pre-
mixed E10 test fuel in the near term, or
at any point in the future. We are
concerned about issues related to test
burden for manufacturers needing to
meet standards, but we invite
commenters to share their insights on
these questions of permeation
chemistry. If the final rule includes an
amendment to allow permeation testing
with EPA’s pre-mixed E10 test fuel, we
would also expect to specify that
California ARB’s LEVIII E10 test fuel is
also acceptable for demonstrating
compliance with permeation standards
(see §1060.505(c)(2)).

A different dynamic applies for
diurnal testing. This measurement
procedure applies for Marine SI fuel
tanks and for some Large SI equipment.
We currently specify an EO test fuel
with a nominal volatility of 9 psi RVP
for diurnal testing in 40 CFR 1060.525.
The volume of vapor venting during a
diurnal test depends on the volatility of
the test fuel. Changing the ethanol
content of the fuel without changing the
volatility should cause no significant
change in the volume of vapor venting
during the diurnal test. The specified
EPA E10 test fuel has the same volatility
as the EO test fuel, but it has the added
ethanol. We request comment on
amending the regulation to allow testing
with the specified EPA E10 test fuel
instead of the EO test fuel. As described
for permeation testing above, we would

19Fuel volatility is based on Reid Vapor Pressure
(RVP), which generally quantifies a fuel’s
equilibrium vapor pressure at 100 °F. A fuel with
volatility of 9 psi would therefore have an
equilibrium vapor pressure of about 9 psi at 100 °F.

not want manufacturers to use a test fuel
that would decrease vapor pressures
and allow manufacturers to use a less
effective control technology. We also
request comment on the level of interest
that manufacturers or testing
organizations would have to be able to
use EPA’s specified E10 test fuel in the
near term, or at any point in the future.
We specify emission standards and
test procedures for portable fuel
containers in 40 CFR part 59, subpart F.
The test relies on a splash-blended E10
test fuel. California ARB specifies their
LEV III gasoline test fuel for the
analogous procedures in California, but
they allow manufacturers to submit data
instead using EPA’s specified test fuel.
Accordingly, we believe manufacturers
do not face the same burden of needing
to perform duplicate measurements for
the two agencies. We are therefore not
proposing to change the EPA test fuel
for portable fuel containers. However,
we request comment on allowing
manufacturers the option of using EPA’s
specified E10 test fuel to demonstrate
compliance with the combined test for
diurnal and permeation emissions.

B. Removing Obsolete CFR Content

EPA first adopted emission standards
for light-duty motor vehicles and heavy-
duty highway engines in the 1970s.
Emission standards for the first
categories of nonroad engines started to
apply in the 1990s. Each of these
programs include emission standards
that apply by model year. For most of
these programs over time, engines and
vehicles were subject to increasingly
stringent standards and improved
certification and testing requirements.
All these standards and regulatory
provisions are codified in the Code of
Federal Regulations. As time passes, the
regulations for past model years become
obsolete, but it remains in print until
there is a rulemaking change to remove
it from print. We are proposing in this
rule to remove large portions of this
regulatory content that no longer
applies. The following sections describe
these changes for different sectors.

Note that Section IIL.D describes
several amendments to emission control
programs for motor vehicles in 40 CFR
parts 85 and 86. These amendments
include several provisions that also
remove obsolete regulatory content.

1. Clean Fuel Fleet Standards (40 CFR
Part 88)

The Clean Air Act Amendments of
1990 included numerical standards for
the Clean Fuel Fleet program that were
intended to encourage innovation and
reduce emissions for fleets of motor
vehicles in certain nonattainment areas

as compared to conventionally fueled
vehicles available at the time. As
originally adopted, those Clean Fuel
Fleet standards were substantially more
stringent than the standards that applied
to vehicles and engines generally.

Now that we have begun
implementing Tier 3 standards in 40
CFR part 86, subpart S, the Clean Fuel
Fleet standards are either less stringent
than or equivalent to the standards that
apply to vehicles and engines generally.
Because the statute continues to require
Clean Fuel Fleet standards for state
clean-fuel vehicle programs, we cannot
simply remove the Clean Fuel Fleet
program from the regulations. Rather,
we are proposing to implement the
Clean Fuel Fleet standards in 40 CFR
part 88 with a compliance option where
vehicles and engines certified to current
standards under 40 CFR part 86 and part
1036 would be deemed to comply with
the Clean Fuel Fleet standards as Ultra
Low-Emission Vehicles. Further, the
Clean Fuel Fleet program as adopted
included labeling requirements for
engine and vehicle manufacturers to
identify compliant engines and vehicles,
and a restriction against including such
engines or vehicles when calculating
emission credits. Both provisions would
also no longer be applicable because of
the earlier mentioned increased
stringency of standards for engines and
vehicles, and under the compliance
option we are proposing. Therefore, we
are also proposing to remove these
regulations. This will give clear
instructions to vehicle and engine
manufacturers as well as states that
continue to have Clean Fuel Fleet
provisions in their State Implementation
Plans or become subject to these
requirements in the future under CAA
sections 182(c)(4)(A) and 246(a).

For states with areas that become
subject to the clean-fuel vehicle program
requirements in the future based on a
new designation as an ozone
nonattainment area, the required state
implementation plan submission for the
program or for a substitute measure is
due within 42 months after the effective
date of an area’s nonattainment
designation. The clean-fuel vehicle
program requirements apply for ozone
nonattainment areas with an initial
designation as Serious, Severe, or
Extreme. For marginal and moderate
ozone nonattainment areas that are
reclassified as Serious, Severe, or
Extreme, the required state
implementation plan submission for the
program or for a substitute measure is
due on the date specified in the EPA
rulemaking finalizing the area’s
reclassification.
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The Clean Fuel Fleet program also
depends on vehicle classifications that
include Zero Emission Vehicles and
Inherently Low-Emission Vehicles. We
are therefore preserving these defined
terms in 40 CFR part 88. We are
proposing to consider as Zero Emission
Vehicles all electric vehicles and any
vehicle that does not emit NOx, PM, HC,
CO, or formaldehyde (including
evaporative emissions). We are
proposing to simplify the definition of
Inherently Low-Emission Vehicles to
mean any certified vehicle that is
designed to not vent fuel vapors to the
atmosphere.

2. Legacy Nonroad Standards (40 CFR
Parts 89 Through 94)

The 1990 amendments to the Clean
Air Act authorized EPA to set emission
standards for nonroad engines. This led
to a series of rulemakings to adopt
emission control programs for different
nonroad sectors. From 1994 through
1999, EPA adopted these emission
control programs in 40 CFR parts 89, 90,
91, 92, and 94 (all part of Subchapter C).

Starting in 2002, EPA adopted
emission standards for additional
nonroad emission control programs in a
new subchapter, which allowed for

improved organization and
harmonization across sectors. We
codified these new standards and
related provisions in 40 CFR parts 1048,
1051, 1065, and 1068 (all part of
Subchapter U). Since then, we have
migrated the “legacy’” emission control
programs from Subchapter C to
Subchapter U. In each case, the
migration corresponded to new
emission standards and substantially
updated compliance and testing
provisions. This applies for the
following sectors:

Sector

Legacy regulation

Current regulation

Land-based nonroad diesel engines

Nonroad spark-ignition engines at or below 19 KW .........cocoiiiiiiiiiiiieeee
Marine spark-ignition engines ............ccccoeeeenee

Locomotives and locomotive engines ..

Marine diesel engines ............ccccceeeviiiiciiienee

40 CFR part 89
40 CFR part 90

40 CFR part 94

40 CFR part 91 ...
40 CFR part 92 ...

40 CFR part 1039.
40 CFR part 1054.
40 CFR part 1045.
40 CFR part 1033.
40 CFR part 1042.

As aresult of this migration, engine
manufacturers have not certified
engines under the legacy parts for the
last 5-10 years. Removing these legacy
parts reduces the cost to the Agency and
prevents confusion for readers who
think that the provisions still apply.

While EPA’s engine certification
programs don’t rely on these obsolete
provisions, the new programs refer to
the legacy parts for some specific
provisions. For example, the new
standard-setting part for each type of
engine/equipment allows manufacturers
to continue to certify carryover engine
families based on test data from
procedures specified in the legacy parts.
We are not proposing to discontinue
further use of carryover data from
engines originally certified under the
legacy parts. On the other hand, this
provision will gradually sunset itself as
manufacturers update engine designs
and perform new testing for their engine
families to meet current standards.
Considering California’s initiative to
disallow carryover for nonroad spark-
ignition engines starting in model year
2021, we request comment on taking a
more direct approach that would sunset
carryover based on testing performed
according to the legacy parts.

Another example of relying on the
legacy parts in the new regulations is
emission credits generated under the
legacy parts. In most cases, current
programs either disallow using those
credits for certification, or they allow it
without keeping separate accounts for
credits generated under the legacy parts.
We are proposing no changes where
credits from legacy parts are either
unavailable or indistinguishable from

currently generated credits. One
exception is for land-based nonroad
diesel engines certified under 40 CFR
parts 89 and 1039. Current provisions in
§1039.740 allow for limited use of Tier
2 and Tier 3 credits from part 89 for
certifying Tier 4 engines. However,
these constraints are not time-limited.
Now that the Tier 4 standards have been
in place for several years, we would be
interested in simplifying the credit
accounting by sunsetting these
provisions. We therefore request
comment on the extent to which any
manufacturers might rely on continued
use of Tier 2 or Tier 3 emission credits
for certifying their land-based nonroad
diesel Tier 4 engines.

We are also aware that other federal
and state regulations and compliance
programs include numerous references
to 40 CFR parts 89 through 94. To
address this, we are proposing to
replace the full text of regulations in the
legacy parts with a paragraph describing
the historical scope and purpose for
each part. The remaining paragraph also
directs readers to the new regulations
that apply in Subchapter U, and clarifies
how the regulatory requirements
transition to the new content. As an
example, the statute and regulations
prohibit tampering with certified
engines throughout an engine’s lifetime,
even if the original text describing that
prohibition no longer resides in its
original location in the Code of Federal
Regulations.

We are also proposing to capture the
emission standards from the legacy
parts as reference material in an
appendix in the appropriate CFR parts.
This allows for readily citing the

historical standards in our own
emission control programs, and in any
other federal or state regulations or
compliance materials that depend on
citing emission standards that are no
longer current for purposes of gaining
EPA certification as part of our nonroad
emission control program.

In addition to removing references to
the legacy parts, we are taking the
opportunity to remove additional
obsolete content from the newer
regulations. Most of these changes were
adopted to address temporary concerns
as part of transitioning to new standards
or other new requirements. We adopted
these changes in isolated regulatory
sections as “‘interim provisions.” Most
of these interim provisions have been
obsolete for several years.20

References to the legacy parts are
especially common for stationary
engines EPA regulates under 40 CFR
part 60, subpart IIII and subpart JJJ]. The
emission standards for stationary
engines in many cases rely on current or
past nonroad emission standards in 40
CFR parts 89, 90, and 94. Including all
the iterations of these emission
standards as reference material allows
us to preserve the existing set of
standards and requirements for

20 A docket memo includes redline text to
highlight all the changes to the regulations in the
proposed rule. This is especially helpful for
reviewing provisions that we are removing from the
CFR. See “Redline Document Showing Proposed
Changes to Regulatory Text in the Heavy-Duty
Greenhouse Gas Amendments’”’, EPA memorandum
from Alan Stout to Docket EPA-HQ-OAR-2019—
0307. For obsolete provisions we are removing, see
especially 40 CFR 1027.105, 1033.150, 1042.145,
1045.145, 1048.145, 1051.145, 1054.145, and
1054.625.
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stationary engines. The proposed
regulations include numerous
amendments to 40 CFR part 60 to
change regulatory cites from the legacy
parts to the new regulatory parts in
Subchapter U.

Most of the changes for stationary
engines in 40 CFR part 60 are intended
to update references without changing
standards or other provisions. We are
proposing two more substantive
changes. First, we are proposing to
allow manufacturers of emergency
stationary compression-ignition internal
combustion engines and stationary
emergency spark-ignition engines to
certify using assigned deterioration
factors. Since these emergency engines
generally serve in standby status in
anticipation of emergency situations,
they often have lifetime operation that
is much less extensive than non-
emergency engines. Assigned
deterioration factors would allow
manufacturers to demonstrate the
durability of emission controls without
performing testing that might otherwise
exceed the operating life of the engines
being certified.

Second, stationary spark-ignition
engines are currently subject to
emission standards and certification
procedures adopted under 40 CFR part
90 for Phase 1 engines. Revising the
requirements for these engines to
instead rely on the certification
procedures in 40 CFR part 1054 requires
that we identify the Phase 1 standards
as not including the following
provisions that apply for Phase 3
engines (as noted in the proposed
regulatory text for Appendix I of part
1054):

¢ The useful life and corresponding
deterioration factors.

e Evaporative emission standards.

o Altitude adjustments.

e Warranty assurance provisions in
§1054.120(f).

e Emission-related installation
instructions.

¢ Bonding.

C. Certification Fees (40 CFR Part 1027)

EPA is making several minor changes
in 40 CFR part 1027 to update the
procedures and align the instructions
with current practices. None of these
changes involve change or
reconsideration of fee policies. We are
proposing the following changes:

¢ Correcting the name of the
compliance program.

¢ Replacing the schedule of fees from
2005 with the fees that apply for
applications submitted in 2020.

¢ Revising the timeline for
announcing adjusted fees for the
upcoming year from a January 31

deadline to a March 31 deadline. This
will allow for a more orderly process of
calculating the new fees using the
information from the previous year.

o Correcting the equation for non-
evaporative certificates to no longer
apply the inflation adjustment to
operating costs. This corrects a
publishing error that mistakenly
introduced parentheses in the equation.

e Correcting the internet address for
the consumer price index used for
inflation adjustments.

e Removing the sample calculation
for determining fees for 2006.

e Revising submission and payment
instructions to refer only to electronic
forms and transactions through
www.Pay.gov.

o Clarifying that deficient filings must
be resolved before the end of the model
year, and that the time limit for
requesting refunds applies equally to
deficient filings.

D. Additional Amendments for Motor
Vehicles and Motor Vehicle Engines (40
CFR Parts 85 and 86)

Motor vehicles and motor vehicle
engines are subject to emission
standards and certification requirements
under 40 CFR part 86. This applies for
light-duty vehicles, light-duty trucks,
heavy-duty vehicles and engines, and
highway motorcycles. There are
additional compliance provisions in 40
CFR part 85. We are proposing the
following amendments to these
provisions:

e Part 85: We are amending the
provisions for importation, exemptions,
and model year to clarify that they no
longer apply for heavy-duty engines.
Those engines are already subject to
analogous provisions under 40 CFR part
1068. While the two sets of provisions
are largely the same, we want to avoid
the ambiguity of having overlapping
requirements. One aspect of this
migration involves discontinuing the
provisions that apply for Independent
Commercial Importers for heavy-duty
engines. No one has used these
provisions for several years, and we
have no reason to believe anyone will
start to use these provisions.

e Part 85: We are making several
minor corrections to (1) refer to
provisions in 40 CFR part 1068 related
to confidential business information and
hearing procedures, and (2) clarify
organization names and addresses for
submitting information.

e Part 85, Subpart O: This subpart set
emission standards for 1993 and older
model year urban buses undergoing
engine rebuilding. We have confirmed
with the American Public
Transportation Association that there

are very few such urban buses still
operating, and that none of them will
have engine rebuilds. We are therefore
proposing to remove this content from
the CFR.

e §85.1902(b)(2): We are clarifying
that defect-reporting requirements
under paragraph (b)(2) apply for defects
related to noncompliance with
greenhouse gas emission standards, not
criteria emission standards. This
corrects an earlier amendment that
inadvertently described the provisions
as applying to noncompliance with any
kind of emission standard. Defects
related to criteria emission standards are
covered by § 85.1902(b)(1).

* §§86.113-04, 86.213, and 86.513:
Adding optional reference procedures
for measuring aromatic and olefin
content of EO gasoline test fuel. These
changes align with the reference
procedures for EPA’s Tier 3 E10
gasoline test fuel at 40 CFR 1065.710(b).
These changes are needed because
material limitations prevent laboratories
from using the procedures in ASTM
D1319. This change also applies for the
EO gasoline test fuel specified in 40 CFR
1065.710(c),

® §86.129-00: Revising the
description of test weight basis to be
loaded vehicle weight for all light-duty
vehicles and light-duty trucks. This is a
correction to align the regulation with
current practice.

e §86.130-96: We are correcting the
reference to a testing flowchart that was
moved to 40 CFR 1066.801.

* §§86.401-97 and 86.413-78: We
are removing obsolete sections to
prevent confusion.

* §§86.419-2006 and 86.427-78: We
are revising the table with service
accumulation parameters to clarify how
to perform testing separately for Class I-
A and Class I-B, rather than treating
them as a single class.

o §§86.435-78 and 86.436-78: We
are correcting references to the
regulation to clarify that a motorcycle is
compliant if measured test results are at
or below the standards.

* §86.531-78: We are adding
instruction to seal exhaust system leaks
as needed before testing highway
motorcycles. The proposed amendment
also applies for testing off-highway
motorcycles and all-terrain vehicles
under 40 CFR part 1051. This same
instruction also applies for light-duty
vehicle testing under 40 CFR
1066.110(b)(1)(vi).

e Part 86, Subpart P: The idle test
procedures for spark-ignition engine
and vehicles are no longer needed for
certification or other compliance
demonstrations. We are therefore
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proposing to remove this content from
the CFR.

e Part 86, Subpart Q: Engine
technology has advanced to include
internal feedback controls and
compensation to allow for operation at
a wide range of altitudes. The
certification requirements related to
altitude adjustments are therefore
mostly or completely obsolete. We are
proposing a simplified version of the
altitude provisions for highway
motorcycles at 40 CFR 86.408-78(c) and
(d) in case there are some very small
motorcycles that require adjustment for
altitude. We request comment on the
need for these proposed provisions.

e §86.1803: We are revising the
definition for heavy-duty vehicle, with
a conforming revision to the definition
for light-duty truck, to clarify that the
sole regulatory criterion for whether a
complete vehicle is a heavy-duty
vehicle for purposes of the regulation is
whether its gross vehicle weight rating
is above 8,500 pounds. The current
approach remains unchanged for
incomplete vehicles; that is, heavy-duty
vehicles also include incomplete
vehicles even if their gross vehicle
weight rating is at or below 8,500
pounds, if their curb weight is above
6,000 pounds or if their basic vehicle
frontal area is greater than 45 square
feet. The proposed revisions are
intended to (1) prevent light-duty trucks
from becoming heavy-duty vehicles in a
configuration involving a hybrid
powertrain due to the extra weight
related to energy storage and (2) avoid
an incentive for manufacturers to add
vehicle weight or frontal area simply to
avoid the standards that apply for light-
duty vehicles. In these cases under the
current definition, the curb weight or
frontal area would artificially increase
to the point that the vehicle would
qualify as a heavy-duty vehicle, even
though it otherwise has the
characteristics of a light-duty truck. This
same change is not necessary for
incomplete vehicles because certifying
manufacturers have the option to select
the appropriate vehicle classification for
those vehicles. Note that the proposed
change applies only for future
certification; any certified heavy-duty
vehicle that would no longer fit the
description will not be affected by the
amended definition.

e §86.1810: We are clarifying the
certification responsibilities for cases
involving secondary vehicle
manufacturers that modify a certified
vehicle and recertify the modified
vehicle to the standards that apply for
a new vehicle under 40 CFR part 86,
subpart S. Since the original certifying
manufacturer accounts for these

vehicles in their fleet average
calculations for criteria exhaust
emissions and evaporative emissions,
we believe these secondary vehicle
manufacturers should not be required to
repeat those fleet average calculations
for the affected vehicles. This would
depend on the secondary vehicle
manufacturer meeting all the same bin
standards and family emission limits as
specified by the original certifying
manufacturer.

e §86.1811-17: The Federal Register
mistakenly published a reference to the
Tier 3 p.m. standard. Since we intended
for the standard to apply at all times, we
are amending the regulation to properly
refer to that as the Tier 3 p.m. standard.

e §86.1813-01: We are clarifying that
electric vehicles and fuel cell vehicles
are not subject to evaporative and
refueling emission standards. The
preamble to the final rule adopting the
light-duty Tier 3 standards stated that
these emission standards apply only for
volatile fuels, but we did not include a
clear statement excluding electric
vehicles and fuel cell vehicles in the
regulations (79 FR 23514, April 28,
2014).

e §86.1818-12: We are clarifying that
manufacturers calculate the in-use CO,
standard using the appropriate test
result for carbon-related exhaust
emissions after adjustment with the
deterioration factor to account for
durability effects. In many cases, the
deterioration factor is 0 (additive) or 1
(multiplicative), in which case the
deterioration factor does not change the
calculated in-use CO; standard.

e §86.1838-01: We are restoring text
that was inadvertently removed in an
earlier amendment. The restored text
specifies which mileage provisions from
§86.1845 do not apply for small-volume
manufacturers doing in-use verification
testing.

* §86.1868: We are adopting detailed
provisions describing how reduced air
conditioning test requirements apply for
electric vehicles and plug-in hybrid
electric vehicles. These provisions are
consistent with current practice
described in EPA guidance. We are also
proposing to specify that plug-in hybrid
electric vehicles qualify for relief from
AC17 testing, like electric vehicles, if
they have an adjusted all electric range
of 60 miles or more and they do not
need engine power for cabin cooling
during vehicle operation represented by
the AC17 procedure. This is intended to
include vehicles for which an owner
can typically expect to avoid using the
engine for daily commuting, including
commutes on a hot summer day.
Finally, we are proposing to clarify that
manufacturers do not need to make a

demonstration to qualify for air
conditioning efficiency credits for pure
electric vehicles or for plug-in hybrid
electric vehicles, provided that those
vehicles qualify for waived AC17 testing
as described above. This is due to the
complexity of quantifying credit
quantities in grams CO, per mile for
driving without engine power. We are
also proposing to specify that AC17
testing with plug-in hybrid electric
vehicles, if required, always be done in
charge-sustaining mode to avoid the
confounding effect of intermittent
engine operation during the test.

Highway motorcycles are currently
subject to emission standards based on
emission measurements using the same
duty cycle that applies for cars and
trucks. The World Forum for
Harmonisation of Vehicle Regulations
(known as WP.29) adopted the World
Motorcycle Test Cycle (WMTC) with the
intent of establishing a single,
harmonized test cycle that could be
used for meeting emission standards in
all countries. All European countries,
along with some additional countries in
Asia and South America, have adopted
the WMTC. California ARB may also
pursue regulation to adopt WMTC as
part of its emission control program for
highway motorcycles. We request
comment on adopting the WMTC as a
means of certifying highway
motorcycles to EPA emission standards.
We also request comment on any
appropriate adjustment to the exhaust
emission standards that apply for
highway motorcycles to ensure
equivalent stringency for testing with
the WMTC.

E. Additional Amendments for
Locomotives (40 CFR Part 1033)

EPA is updating 40 CFR part 1033 to
remove references to specific content in
40 CFR part 92, as described in Section
III.B.2. In addition, we are proposing the
following minor corrections and
changes:

e §1033.150: Remove the interim
provisions that no longer apply. This
leaves paragraph (e) as the only
remaining paragraph in this section.

e §1033.225: Clarify that amending
an application for certification applies
prospectively. In particular, amending
an application does not apply for
actions taken previously.

e §1033.255: Clarify that doing
anything to make information false or
incomplete after submitting an
application for certification is the same
as submitting false or incomplete
information. For example, if there is a
change to any corporate information or
engine parameters described in the
manufacturer’s application for
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certification, the manufacturer must
amend the application to include the
new information.

e §1033.255: Clarify that voiding
certificates for a failure to comply with
recordkeeping or reporting requirements
will be limited to the certificates that
relate to the particular recordkeeping or
reporting failure.

e §1033.601: Correct references to
specific provisions in 40 CFR part 1068.

e §1033.701: Correct a paragraph
reference.

e §1033.740: Remove the reference to
emission credits from part 92. There is
no need for this, since the records
related to credit accounting do not
identify credits as being from part 92 or
part 1033. Any credits generated under
part 92 will continue to be available for
certifying locomotives under part 1033.

e §1033.901: Name the date, January
1, 2000, that marked the start of the
original locomotive emission standards,
rather than describing the date with
reference to publication of the original
final rule and its effective date (18978
FR 63, April 16, 1998).

e §1033.925: Removing text in
paragraph (e) that is already in
paragraph (b) of the same section.

F. Additional Amendments for Land-
Based Nonroad Diesel Engines (40 CFR
Part 1039)

EPA’s emission standards and
certification requirements for land-
based nonroad compression-ignition
(CI) engines are identified in 40 CFR
part 1039. We refer to these as Nonroad
CI engines. Several changes to 40 CFR
part 1039 that apply broadly are
described above. Specifically, Section
II1.B.2 describes how we are removing
regulatory content related to the Tier 1,
Tier 2, and Tier 3 standards originally
adopted in 40 CFR part 89. We are
accordingly amending 40 CFR part 1039
to remove references to 40 CFR part 89
that no longer apply.

This section describes additional
proposed amendments for EPA’s
Nonroad CI program:

e §1039.20: Remove the option to use
a branded name instead of the engine
manufacturer’s corporate name for
uncertified stationary engines. Since
these engines are not certified, there is
no way for EPA to document any
relationship between the engine
manufacturer and the branded
company. We also are not aware of
anyone using this provision.

e §1039.20: Revise the label
statement for stationary engines covered
by § 1039.20 to avoid references to
specific parts of the CFR. This is
intended to prevent confusion. We can
approve continued use of labels with

the older previous statement under the
provisions of § 1039.135(f). This may be
needed, for example, if manufacturers
have remaining labels in their
inventory.

e §1039.101: Add a table entry to
clarify how standards apply for engines
with maximum engine power above 560
kW. The current rendering in the Code
of Federal Regulations can be
misleading.

e §1039.102: Correct the heading of
Table 6 to include engines at or below
560 kW. The table was published in a
way that inadvertently excluded 560 kW
engines.

e §1039.135: Discontinue the
equipment labeling requirement to state
that engines must be refueled with ultra
low-sulfur diesel fuel (ULSD). Since in-
use diesel fuel for these engines must
universally meet ULSD requirements,
there is no longer a benefit to including
this label information.

e §1039.205: Add text to clarify how
engine manufacturers should identify
information in the application for
certification related to engine diagnostic
systems.

e §1039.225: Clarify that amending
an application for certification applies
prospectively. In particular, amending
an application does not apply for
actions taken previously.

e §1039.255: Clarify that doing
anything to make information false or
incomplete after submitting an
application for certification is the same
as submitting false or incomplete
information. For example, if there is a
change to any corporate information or
engine parameters described in the
manufacturer’s application for
certification, the manufacturer must
amend the application to include the
new information.

e §1039.255: Clarify that voiding
certificates for a failure to comply with
recordkeeping or reporting requirements
will be limited to the certificates that
relate to the particular recordkeeping or
reporting failure.

e §1039.740: Remove the reference to
emission credits from part 89. There is
no need for this since the records
related to credit accounting do not
identify credits as being from part 89 or
part 1039.

e §1039.801: Revise the definition of
“low-hour” to state that engines at or
below 560 kW should qualify as “low-
hour” only up to 125 hours, rather than
300 hours. This is intended to ensure
that engine’s tested to establish the low-
hour emission result for an engine
family are properly represented as new
engines that have not started to
experience deterioration of emission
controls. This does not preclude

continued testing beyond 125 hours, but
it would prevent manufacturers from
planning test programs that extend well
beyond 125 hours. This change aligns
with the provisions that already apply
for marine diesel engines under 40 CFR
part 1042. We request comment on
instead specifying the 125-hour
threshold only for engines not expected
to use NOx aftertreatment; this would
cover engines up to 56 kW under 40
CFR part 1039, and engines up to 600
kW under 40 CFR part 1042.

e §1039.801: Revise the definition of
“small-volume engine manufacturer” to
remove the requirement to have
certified engines in the United States
before 2003. This limitation was related
to the transition to meeting the Tier 4
standards. Now that those phase-in
provisions have expired, the remaining
provisions relate to reporting CH4 and
N,O emissions and using assigned
deterioration factors. We believe these
provisions can reasonably be applied to
start-up small businesses meeting the
Tier 4 standards.

Finally, in addition to the proposed
amendments to 40 CFR part 1039
discussed above, we are requesting
comment on the production limits for
the alternate FEL provision in 40 CFR
1039.101(d)(2). In particular, we request
comment on whether the NOx FEL cap
should be increased.

G. Additional Amendments for Marine
Diesel Engines (40 CFR Parts 1042 and
1043)

EPA’s emission standards and
certification requirements for marine
diesel engines under the Clean Air Act
are set out in 40 CFR part 1042.
Emission standards and related fuel
requirements that apply internationally
are set out in 40 CFR part 1043.

Several proposed changes to 40 CFR
part 1042 that apply more broadly are
described above. Specifically, Section
III.B.2 describes how we are proposing
to remove regulatory content related to
the Tier 1 and Tier 2 standards
originally adopted in 40 CFR part 94.
We are accordingly proposing to amend
40 CFR part 1042 to remove references
to 40 CFR part 94 that no longer apply.

This section describes additional
proposed amendments for our marine
diesel engine program.

1. Marine Replacement Engine
Exemption

We are proposing several adjustments
to the replacement engine exemption in
§ 1042.615. First, we are clarifying the
regulatory determination that applies for
cases involving new replacement
engines that are normally subject to Tier
4 standards. In the 2008 final rule to
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adopt the Tier 4 standards, we finalized
a determination ““that Tier 4 engines
equipped with aftertreatment
technology to control either NOx or PM
are not required for use as replacement
engines for engines from previous tiers
in accordance with this regulatory
replacement engine provision.” The
preamble to that final rule made it clear
that the determination was limited to
“Tier 4 marine diesel replacement
engines that comply with the Tier 4
standards through the use of catalytic
aftertreatment systems.” (73 FR 37157)
However, that limitation was not copied
into the regulatory text. Recent events,
including the certification of some
engines to Tier 4 standards without
aftertreatment, make it necessary to
revise this replacement engine
regulation to clarify that EPA originally
intended for the determination to apply
only in cases where the Tier 4 engine
relies on aftertreatment technology, as
indicated in the 2008 final rule. The
rule also stated that “[s]hould an engine
manufacturer develop a Tier 4
compliant engine solution that does not
require the use of such technology, then
this automatic determination will not
apply.”

Second, we propose to modify the
requirement that engine manufacturers
notify EPA after shipping exempt
replacement engines. § 1042.615(a)
requires an engine manufacturer to send
EPA notification 30 days after shipping
an exempt engine to demonstrate that
the selected engine was the cleanest
available for the given installation. We
indicated that “[t]hese records will be
used by EPA to evaluate whether engine
manufacturers are properly making the
feasibility determination and applying
the replacement engine provisions.” We
also indicated that we expected engine
manufacturers to examine ‘‘not just
engine dimensions and weight but other
pertinent vessel characteristics such as
drive shafts, reduction gears, cooling
systems, exhaust and ventilation
systems, and propeller shafts; electrical
systems; . . . and such other ancillary
systems and vessel equipment that
would affect the choice of an engine.”
While engine manufacturers have
submitted these reports, the information
provided has not supported our original
objective. Specifically, the reports vary
widely in information provided but at
the same time are too case-specific.
Therefore, we are proposing to require
manufacturers to submit a single annual
report that is due at the same time as the
general requirement for reporting on
replacement engines under 40 CFR
1068.240. The annual report would
include the information described in

our 2008 rule for all the affected engines
and vessels. This change would provide
a predictable schedule for EPA to
review the submitted information. This
would also allow EPA to standardize the
format and substance of the reported
information. Manufacturers would
benefit from submitting a consistent set
of information in an annual submission
for all their replacement engine
information.

Third, we are proposing to revise the
regulatory instructions for submitting
replacement engine reports under
§1042.615. The number of exempt
replacement engines would be limited
to those that are shipped to boat owners
or designated for a specific vessel.
Engine manufacturers may produce and
ship exempt replacement engines (with
per-cylinder displacement up to 7 liters)
without making the specified
demonstrations, as allowed under 40
CFR 1068.240(c), but manufacturers
may produce only a limited number of
those “untracked” engines in a given
year. Those untracked replacement
engines are covered by the reporting
requirements that apply under
§ 1068.240 since the tracked exemption
under § 1042.615 and § 1068.240(b) does
not allow for shipping engines to
distributors without identifying a
specific installation and making the
necessary demonstrations for that
installation. We are proposing to take a
streamlined approach for Tier 3 engines
since the demonstration for those
engines consists of affirming EPA’s
regulatory determination that no
suitable Tier 4 engines (without
aftertreatment) are available for
replacement. We do not expect engines
with per-cylinder engine displacement
below 7 liters to be able to meet Tier 4
standards without aftertreatment
devices. As a result, Tier 3 replacement
engines are limited only in that they
may not be used to replace engines that
were certified to Tier 4 standards. In
this early stage of implementing Tier 4
standards, we expect it to be several
years before Tier 4 engines need
replacement. On the other hand, the
gradual turnover of the fleet will make
Tier 4 replacements more common,
which may in turn decrease the demand
for Tier 3 replacement engines. We
request comment on applying this
streamlined approach for Tier 3
replacement engines only through 2025
to reflect this expected development.

Finally, we propose to clarify that the
determination related to Tier 4
replacement engines applies differently
for engines that become new based on
vessel modifications. Under the
definition of “new vessel” in
§1042.901, modification of an existing

vessel may cause the vessel to become
“new” if the vessel modifications cause
the vessel’s assessed value to at least
double. In this case, all engines installed
on the vessel are subject to standards for
the model year based on the date of
vessel modifications. Since the effective
dates of the Tier 4 standards, we have
learned that there may be circumstances
in which vessel modifications may be
substantial enough to qualify a vessel as
“new,” but the installation of new Tier
4 engines may not be practical or
feasible without cost-prohibitive
additional vessel modifications. For
example, a vessel owner may want to
make a substantial upgrade to an older
vessel, including engine replacement
with a much lower-emitting engine. If
the upgrade doubles the assessed value
of the vessel, this would trigger a need
for all installed or replacement engines
above 600 kW to be certified to Tier 4
standards. We have learned that such a
project may become cost-prohibitive
based on the additional vessel
modifications needed to accommodate
the Tier 4 engine, which could cause the
vessel to continue operating in the
higher-emitting configuration. To
address this scenario, we are proposing
to allow the replacement engine
exemption for certain vessels that
become new because of modifications,
subject to a set of conditions.
Specifically, the exemption would
apply only with EPA’s advance
approval based on a demonstration that
the installation of a Tier 4 engine would
require significant vessel redesign that
is infeasible or impractical. EPA’s
assessment may account for the extent
of the modifications already planned for
the project. EPA may approve
installation of Tier 3 engines instead of
Tier 4 engines for qualifying vessels.
Recreational engines and commercial
engines below 600 kW are not subject to
Tier 4 standards. As a result, if a vessel
becomes new through modification, it
should be reasonable to expect such
new engines to be certified to Tier 3
standards rather than being eligible for
the replacement engine exemption.

Vessel modifications may also involve
Category 3 engines, which are subject to
Tier 3 standards. Because these engines
and vessels are so large, we believe the
exemption provisions described above
for vessels that become new as a result
of modifications are not needed to
accommodate Tier 2 standards instead
of Tier 3 standards. However, we
request comment on applying the
exemption provisions for this
circumstance as described above for
Category 1 and Category 2 engines.

We request comment on all aspects of
the proposed amendments to the
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replacement engine exemption for
marine diesel engines.

2. Provisions Related to On-Off Controls
for Marine Engines

EPA adopted the current set of
emissions standards for Category 3
marine diesel engines in 2010 (75 FR
22932; April 30, 2010). The Tier 3
standards include provisions allowing
engine manufacturers to design their
engines with control systems that allow
an engine to meet the Tier 3 standards
while operating in U.S. waters,
including the North American Emission
Control Area and the U.S. Caribbean Sea
Emission Control Area (ECAs), and the
less stringent Tier 2 standards while
operating outside of U.S. waters. We
refer to this design strategy as “on-off
control.” These provisions reflect the
geographic nature of the NOx engine
standards contained in Regulation 13,
MARPOL Annex VI

Engine manufacturers have raised
questions about the meaning of the
regulatory provision at § 1042.101 that
requires Category 3 engines to “‘comply
fully with the Tier 2 standards when the
Tier 3 emission controls are disabled.”
This was intended to incorporate the
“on-off controls” allowed under
MARPOL Annex VI for the IMO Tier III
NOx limits. The HC and CO standards
for Category 3 engines apply equally for
EPA’s Tier 2 and Tier 3 standards
adopted under the Clean Air Act, so
there should be no question that those
standards apply even if NOx controls
are disabled. While 40 CFR 1042.104
includes a PM requirement, it is a
reporting requirement only. The only
other “standard” for Category 3 engines
in 40 CFR part 1042 is the requirement
related to mode caps in § 1042.104(c).
The mode caps serve as separate
emission standards for each test point in
the duty cycle used for certifying the
engines. The 2010 final rule describes
how the mode caps are necessary for
proper implementation of the Tier 3
standards for SCR-equipped engines (75
FR 22932). Since Category 3 engines
with SCR systems would generally
comply with the Tier 2 NOx standard in
the ““disabled” configuration without
SCR, we believe there would be no
benefit to applying the mode caps as a
part of the Tier 2 configuration for these
Tier 3 engines with on-off controls. We
are therefore proposing to clarify that
the mode caps are associated only with
the Tier 3 NOx standards. This
approach is consistent with the on-off
control provisions adopted under
MARPOL Annex VI.

The regulation also allows for on-off
controls for NOx for auxiliary engines
used on vessels powered by Category 3

engines. More broadly, § 1402.650(d)
allows those engines to be certified to
MARPOL Annex VI standards instead of
being certified to EPA’s emission
standards under 40 CFR part 1042. The
regulation as originally written
describes how these engines must
comply with EPA’s Tier 3 and Tier 4
standards in the same way that Category
3 engines must comply with EPA’s Tier
2 and Tier 3 standards. However, since
auxiliary engines installed on Category
3 vessels are certified to MARPOL
Annex VI standards instead of EPA’s
emission standards, the regulation
should describe how these auxiliary
engines must meet the IMO Tier Il and
IMO Tier III NOx standards to comply
with the on-off control provisions under
§1042.115(g). These requirements
related to the EIAPP certificates for
engines with on-off controls are
addressed under MARPOL Annex VI
and 40 CFR part 1043.

3. Miscellaneous Marine Diesel
Amendments

EPA is proposing to make several
additional changes across 40 CFR part
1042 to correct errors, to add
clarification, and to make adjustments
based on lessons learned from
implementing these regulatory
provisions. Specifically, EPA is
proposing the following:

e §1042.101: Revise the instruction
for specifying a longer useful life. The
regulation as originally adopted states
that engine design, advertising, and
marketing may equally serve as the basis
for establishing a longer useful life. We
would not expect manufacturers to
specify a longer useful life based only
on advertising and marketing claims.
The proposed amendment emphasizes
that design life is the basis for
specifying a longer useful life, with the
further explanation that the
recommended overhaul interval can be
understood, together with advertising
and marketing materials and other
relevant factors, to properly represent an
engine’s design life.

e §1042.101: The Federal Register
mistakenly published references to Tier
3 PM standards and Tier 4 PM
standards. Since we intended for those
standards to apply at all times, we are
amending the regulation to properly
refer to those as Tier 3 PM standards
and Tier 4 PM standards.

e §1042.115: Revise the provision
related to on-off controls to clarify that
we have designated NOx Emission
Control Areas (ECAs) for U.S. waters.
We no longer need to reference a
possible future ECA. We propose to use
the U.S. ECA boundaries to establish the
area in which engines with on-off

controls for aftertreatment-based
standards need to be fully operational.

e §1042.125: Add maintenance
requirements for fuel-water separator
cartridges or elements as an additional
example of maintenance that is not
emission-related. This aligns with the
maintenance specifications for land-
based nonroad diesel engines in 40 CFR
part 1039.

e §1042.135: Revise the labeling
instruction for engines installed in
domestic-only vessels to clarify that it
applies only for engines above 130 kW,
and that it applies equally for
commercial and recreational vessels.
These changes both align the EPA
regulations to more closely align with
the international standards under
MARPOL Annex VI

e §1042.145: Add a provision
allowing more flexible marine
installation of engines meeting
standards for land-based nonroad
manufacturers. The regulation as
originally drafted allows manufacturers
to install certified land-based nonroad
engines in marine vessels. This is
straightforward for recreational engines
and for engines at or above 600 kW
because the emission standards from the
two programs are nearly identical.
Commercial marine engines below 600
kW are subject to Tier 3 standards,
while the comparable land-based
nonroad engines are subject to more
stringent Tier 4 standards. This makes
the intended flexibility provision
impractical for these engines. We are
proposing to address that by allowing
manufacturers to use the flexibility for
land-based nonroad engines that were
certified to the Tier 3 emission
standards in an earlier model year. Note
that land-based nonroad engines below
37 kW and above 560 kW were never
subject to Tier 3 emission standards, so
this proposed provision would not
apply to them. Those land-based
nonroad engines were subject to Tier 2
standards, which are substantially less
stringent than the marine Tier 3
standards for NOx + HC or PM (or both).
The detailed compliance provisions for
these engines are described in 40 CFR
1068.265.

e §1042.225: Clarify that amending
an application for certification applies
prospectively. In particular, amending
an application does not apply for
actions taken previously.

e §1042.255: Clarify that doing
anything to make information false or
incomplete after submitting an
application for certification is the same
as submitting false or incomplete
information. For example, if there is a
change to any corporate information or
engine parameters described in the
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manufacturer’s application for
certification, the manufacturer must
amend the application to include the
new information.

e §1042.255: Clarify that voiding
certificates for a failure to comply with
recordkeeping or reporting requirements
will be limited to the certificates that
relate to the particular recordkeeping or
reporting failure.

e §1042.302: For emission testing
during sea trials for Category 3 engines
with on-off controls, allow
manufacturers the flexibility to omit
testing in Tier 2 mode if they do not
need aftertreatment to meet the Tier 2
standards. We are most interested in
compliance with the Tier 3 standards,
since those controls are active anytime
vessels are operating within ECA
boundaries. System design and
calibration with aftertreatment involves
greater uncertainty than engines that
comply using only in-cylinder controls.
As a result, we believe the compliance
demonstration for Tier 2 mode adds
value only if it involves aftertreatment.

e §1042.650: Revise the introductory
text to clarify that paragraphs (a)
through (c) continue to apply only for
Category 1 and Category 2 engines, and
that the provisions related to auxiliary
engines on Category 3 vessels in
paragraph (d) apply equally for Category
3 auxiliary engines. By adding
paragraph (d) with limitation described
in the section’s introductory text, we
inadvertently excluded Category 3
auxiliary engines.

e §1042.655: Clarify that measuring
engine-out emissions for engines that
use exhaust aftertreatment must account
for the backpressure and other effects
associated with the aftertreatment
devices. While improving the alignment
between measured results and modeled
results, this change also has the effect of
removing the expectation that engine-
out (pre-catalyst) emissions must meet
Tier 2 standards; this is intended to
address the case in which an engine
may meet the Tier 2 standards with a
different SCR dosing strategy rather than
by completely disabling the SCR system.

e §1042.701: Remove the reference to
emission credits from part 94. This
reference is not needed since the
records related to credit accounting do
not identify credits as being from part
94 or part 1042.

e §1042.801: Remove the
requirement to register fuels used to
certify remanufacturing systems. EPA
does not register fuels such as natural
gas or liquefied petroleum gas, so it is
not appropriate to impose such a
registration requirement. The
requirement continues to apply for

remanufacturing systems that are based
on diesel fuel additives.

o §1043.41: Clarify that engine
manufacturers may continue to produce
new engines under an established
EIAPP certificate after a change in
emission standards for purposes other
than installation in a new vessel. For
example, manufacturers may need to
produce engines certified to IMO Tier II
NOx standards after 2016 for
installation as replacement engines in
vessels built before 2016.

e §1042.910 and § 1043.100:
Incorporate by reference the 2017
edition of MARPOL Annex VI and the
NOx Technical Code, dated 2017, which
contains all amendments through 2016.

Engine manufacturers have been
testing production engines as described
in 40 CFR part 1042. This generally
involves testing up to 1 percent of
production engines for engine families
with production volumes greater than
100 engines. We adopted these testing
provisions with the expectation that
most families would have production
volumes greater than 100 engines per
year. It turns out that there are a few
families with production volumes
substantially greater than 100 engines
per year, but many families qualify as
small-volume families that are not
subject to production-line testing
requirements. As a result, manufacturers
test several engines in large engine
families, but many engine families have
no production-line testing at all.

The biggest benefit of production-line
testing for this sector is to confirm that
engine manufacturers can go beyond the
prototype engine build for certification
and move to building compliant engines
in a production environment. From this
perspective, the first test is of most
value, with additional tests adding
assurance of proper quality control
procedures for ongoing production. We
are considering whether to revise the
production-line testing regimen for
marine diesel engines to reflect this
basic objective. Toward that end, we
would consider amending the regulation
to require no more than one test per
family. An engine test from a prior year
would count as a sufficient
demonstration as long as the
manufacturer certifies the engine family
using carryover emission data. At the
same time, we would remove the testing
exemption for small businesses and
small-volume engine families. We
believe this would result in a more
effective program with no increase in
overall testing.

We have prepared a memorandum to
spell out a possible approach for a
revised production-line testing

protocol.2? We request comment on
amending the production-line testing
program to require broader testing at
lower sampling rates.

H. Portable Fuel Containers (40 CFR
Part 59)

EPA’s emission standards and
certification requirements for portable
fuel containers are described in 40 CFR
part 59. Section III.A describes a
proposed amendment related to test fuel
specifications. In addition, we are
proposing the following amendments:

e §59.626: Correct the reference to
additional testing to recognize that the
manufacturer may need to test multiple
containers.

e §59.628: Align recordkeeping
specifications with the provisions that
apply for nonroad engines and
equipment. This removes the ambiguity
from applying specifications differently
for different types of testing
information. As noted in Section IILJ,
now that test records are stored
electronically, there is no reason to
differentiate testing information into
routine and non-routine records.

e §59.650: Revise the blending
instruction to specify a lower level of
precision; specifying a range of 10.0 +
1.0 percent, which is consistent with the
approach we take in 40 CFR 1060.515
and 1060.520.

e §59.653: Correct the pressure
specification for durability testing. The
amendment adjusts the kPa value to
match the psi value in the regulation.
This aligns with the pressure testing
specified for nonroad fuel tanks.

e §59.653: Clarify that the fuel fill
level needs to stay at 40 percent full
throughout slosh testing. The container
should be closed for the duration of the
test, so this clarification is mainly
intended to ensure that the fuel tank
does not leak during the test.

* §59.660: Revise the test exemption
to clarify that anyone subject to
regulatory prohibitions may ask for a
testing exemption.

e §59.664: Correct the web address
for U.S. Department of Treasury Circular
570.

e §59.680: Clarify how the definition
of “portable fuel container”” applies for
different colors. The regulatory text
states that red, yellow, and blue utility
jugs qualify as portable fuel containers
regardless of any contrary labeling or
marketing. This is intended to prevent
circumvention of emission standards
with containers that would be

21 “Alternative Production-Line Testing
Requirements for Marine Diesel Engines,” EPA
memorandum from Alan Stout to Docket EPA-HQ-
OAR-2019-0307, January 23, 2020.
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commonly recognized as portable fuel
containers. Containers that are not red,
yellow, or blue qualify as fuel
containers if they meet the criteria
described in the definition. The
amendment to clarify this point does
not represent a change in policy. For
example, anyone who sold uncertified
purple portable fuel containers that
were subject to standards may be in
violation of the prohibitions in 40 CFR
59.602.

I. Evaporative Emission Standards for
Nonroad Spark-Ignition Engines and
Equipment (40 CFR Part 1060)

EPA adopted evaporative emission
standards and test procedures in 40 CFR
part 1060. Section III.A describes
proposed amendments related to test
fuel specifications. EPA is also
proposing numerous changes across 40
CFR part 1060 to correct errors, to add
clarification, and to make adjustments
based on lessons learned from
implementing these regulatory
provisions. This includes the following
changes:

e §§1060.1 and 1060.801: Clarify
how standards apply for portable
nonroad fuel tanks.

e §§1060.30 and 1060.825:
Consolidate information-collection
provisions into a single section.

e §1060.104: Clarify that any
approval from California ARB is
sufficient for demonstrating compliance
with running loss standards, rather than
limiting this to approved Executive
Orders.

e §1060.105: Clarify the requirement
for tanks to be sealed to recognize the
exception allowed under the regulation.

e §§1060.105 and 1060.240: Allow
manufacturers more generally to
exercise the alternative of using
procedures adopted by California ARB.
This is necessary to allow testing with
the E10 test fuel adopted by California
ARB after the 2004 version of its
regulation that is currently referenced in
the Code of Federal Regulations.

e §1060.120: Clarify that the
emission-related warranty period starts
on the date that the ultimate purchaser
buys the certified product. We also
don’t want to prohibit manufacturers
from including components in the
warranty if they fail without increasing
evaporative emissions. These changes
align with similar amendments in our
other programs.

e §1060.130: Clarify how
manufacturers must identify limitations
on the types of equipment covered by
the application for certification,
especially for fuel caps. We allow
equipment manufacturers to certify their
equipment using widely varying

approaches for fuel caps. The
equipment manufacturer’s certification
and testing method needs to be reflected
in their instructions for anyone
completing assembly of equipment from
that equipment manufacturer.

e §1060.135: Clarify how the
equipment labeling provisions apply for
engine manufacturers, and clarify that
manufacturers need to apply labels at
the time of manufacture. In many cases,
the labeling is integral to the production
process, such as for molded fuel tanks.

e §1060.135: Allow for permanently
identifying the date of manufacture
somewhere other than the emission
control information label using any
method (not only stamping or
engraving), and require that the
manufacturer describe in the
application for certification where the
equipment identifies the date of
manufacture.

e §1060.135: Simplify the equipment
labeling options to align with the
prevailing practice. The alternative
approaches have been confusing for
manufacturers, who have all selected
the option of identifying family names
rather than component codes.

e §1060.137: Clarify when and how
to label fuel caps. This depends only on
whether the fuel cap is certified, not on
whether the fuel cap is mounted
directly on the fuel tank. It is also
important to include the part number on
the fuel cap if the equipment is
designed with a pressurized fuel tank.

e §1060.205: Replace the requirement
to submit data from invalid tests with a
requirement to simply notify EPA in the
application for certification if a test was
invalidated.

e §1060.225: Clarify that amending
an application for certification applies
prospectively. In particular, amending
an application does not apply for
actions taken previously.

e §1060.225: Clarify how
manufacturers may amend the
application for certification during and
after the model year, consistent with the
current policy regarding field fixes.

e §1060.235: Clarify that we can
direct manufacturers to send test
products to EPA for confirmatory
testing, or to a different lab that we
specify.

e §1060.235: Add an explicit
allowance for carryover engine families
to include the same kind of within-
family running changes that are
currently allowed over the course of a
model year. The original text may have
been understood to require that such
running changes be made separate from
certifying the engine family for the new
model year.

e §1060.250: Remove references to
routine and standard tests, and remove
the shorter recordkeeping requirement
for routine data (or data from routine
tests). We are proposing that all test
records must be kept for eight years.
With electronic recording of test data,
there should be no advantage to keeping
the shorter recordkeeping requirement
for a subset of test data. EPA also notes
that the eight-year period restarts with
certification for a new model year if the
manufacturer uses carryover data.

e §1060.255: Clarify that doing
anything to make information false or
incomplete after submitting an
application for certification is the same
as submitting false or incomplete
information. For example, if there is a
change to any corporate information or
parameters described in the
manufacturer’s application for
certification, the manufacturer must
amend the application to include the
new information.

e §1060.255: Clarify that voiding
certificates for a failure to comply with
recordkeeping or reporting requirements
will be limited to the certificates that
relate to the particular recordkeeping or
reporting failure.

e §1060.505: Revise the provision
describing alternative test procedures to
align with parallel text in 40 CFR
1065.10(c). It is important to note that
approved alternative procedures
increase flexibility for certifying
manufacturers without limiting
available methods for EPA testing.

e §1060.520: For slosh testing and for
the preconditioning fuel soak, specify
that the fuel fill level should not
decrease during testing, other than what
would occur from permeation and from
any appropriate testing steps to perform
durability tests during the
preconditioning fuel soak. We also
specify that leaking fuel tanks are never
suitable for testing, even if there is a
potential to repair the leak.

e §1060.601: Remove the reference to
fuel caps since there is no need for a
separate description about how the
regulatory prohibitions apply for fuel
caps. As noted in § 1061.1(c), fuel cap
manufacturers that choose to certify
their fuel caps under 40 CFR part 60
become subject to all the requirements
associated with certification.

e §1060.610: Adopt provisions
clarifying how manufacturers can ship
products that are not yet certified if that
is needed for completing assembly at
multiple locations, including shipment
between companies and shipment
between two facilities from a single
company. These provisions are
analogous to the provisions that apply
for engines in 40 CFR 1068.260.
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e §1060.640: Migrate engine branding
to 40 CFR 1068.45.

e §1060.801: Update the contact
information for the Designated
Compliance Officer.

e §1060.801: Revise the definition of
“model year” to clarify that the calendar
year relates to the time that engines are
produced under a certificate of
conformity.

e §1060.801: Revise the definition of
“placed into service” to prevent
circumvention that may result from a
manufacturer or dealer using a piece of
equipment in a way that could
otherwise cause it to no longer be new
and subject to the prohibitions of 40
CFR 1068.101.

e §1060.81: Correct the web address
for the American Boat and Yacht
Council.

e §1060.815: Migrate provisions
related to confidential business
information to 40 CFR part 1068.

J. Additional Amendments for Nonroad
Spark-Ignition Engines at or Below 19
kW (40 CFR Part 1054)

EPA’s emission standards and
certification requirements for nonroad
spark-ignition engines at or below 19
kW are described in 40 CFR part 1054.
EPA is proposing numerous changes
across 40 CFR part 1054 to correct
errors, to add clarification, and to make
adjustments based on lessons learned
from implementing these regulatory
provisions. This includes the following
changes:

e §1054.1: Clarify that the provision
allowing for voluntary certification
under 40 CFR part 1054 for larger
engines applies only for engines up to
30 kW and up to 1,000 cubic
centimeters.

e §1054.2: Add a clarifying note to
say that a person or other entity other
than a conventional “manufacturer”
may need to certify engines that become
new after being placed into service
(such as engines converted from
highway or stationary use). This is
intended to address an assumption that
only conventional manufacturers can
certify engines.

e §§1054.30, 1054.730, and
1054.825: Consolidate information-
collection provisions into a single
section.

e §1054.120: Clarify that extended-
warranty requirements apply for the
emission-related warranty only to the
extent that warranties are actually
provided to the consumer, rather than to
any published warranties that are
offered. The principles are that the
emission-related warranty should not be
less effective for emission-related items
than for items that are not emission-

related, and that the emission-related
warranty for a given component should
not be less effective than the basic
mechanical warranty for that same
component.

e §1054.125: Allow for special
maintenance procedures that address
low-use engines. For example, operators
in certain circumstances may perform
engine maintenance after a smaller
number of hours than would otherwise
apply.

e §1054.130: Remove references to
“nonroad” equipment to accommodate
regulations for stationary engines in 40
CFR part 60, subpart JJJJ, that rely on
these same provisions.

e §1054.135: Allow for including
optional label content only if this does
not cause the manufacturer to omit
other information based on limited
availability of space on the label.

e §1054.145: Remove obsolete
content. Most of the provisions in this
section were needed only for the
transition to the Phase 3 standards. We
are also clarifying that the provision that
allows for testing with California Phase
2 test fuel applies only through model
year 2019. California ARB requires
testing with its Phase 3 test fuel starting
in model year 2020.

e §1054.205: Replace the requirement
to submit data from invalid tests with a
requirement to simply notify EPA in the
application for certification if a test was
invalidated.

e §1054.205: Specify that the
application for certification needs to
include estimated initial and final dates
for producing engines for the model
year, and an estimated date for the
initial introduction into U.S. commerce.
This information helps with managing
information in the application, and
overseeing testing and other compliance
requirements. This amendment aligns
with current practice.

e §1054.225: Clarify that amending
an application for certification applies
prospectively. In particular, amending
an application does not apply for
actions taken previously.

o §1054.225: Simplity the instruction
on changing the Family Emission Limit
during the model year to specify that the
manufacturer must identify the date of
the change based only on the month and
year. This change aligns with current
practice for amending applications for
certification.

e §1054.225: Clarify how
manufacturers may amend the
application for certification during and
after the model year, consistent with the
current policy regarding field fixes.

e §1054.235: Clarify that air-fuel ratio
and other adjustable parameters are part
of the selection of a worst-case test

configuration for emission-data engines.
If an engine has rich and lean settings,
the manufacturer should determine
which is the worst-case setting for
emission measurements to determine
deterioration factors. In particular, it is
not appropriate to combine results from
different settings to calculate any kind
of average or composite value. Service
accumulation between emission
measurements may include any
representative combination of those
settings.

e §1054.235: Add an explicit
allowance for carryover engine families
to include the same kind of within-
family running changes that are
currently allowed over the course of a
model year. The original text may have
been understood to require that such
running changes be made separate from
certifying the engine family for the new
model year.

e §1054.235: Clarify how EPA will
calibrate engines within normal
production tolerances for things that are
not adjustable parameters.

e §§1054.235, 1054.240, 1054.245,
1054.601, and 1054.801: Describe how
to demonstrate compliance with dual-
fuel and flexible-fuel engines. This
generally involves testing with each
separate fuel, or with a worst-case fuel
blend.

e §1054.240: Clarify that each
measurement from emission-data
vehicles must meet emission standards.

e §1054.245: Clarify the basis for EPA
approval for using deterioration factors
from other engines. EPA approval
depends on the manufacturer
demonstrating that emission
measurements reasonably represent in-
use deterioration for the engine family
being certified. This copies in regulatory
text that already applies under other
EPA programs.

e §1054.245: Copy in the values and
formulas used for assigned deterioration
factors for handheld and nonhandheld
engines. This includes a minor
correction to the equation from 40 CFR
90.104(g) and a new description about
combining deterioration factors for HC
and NOy, but otherwise maintains the
current policy and practice for these
deterioration factors.

e §1054.250: Remove references to
routine and standard tests, and remove
the shorter recordkeeping requirement
for routine data (or data from routine
tests). We are proposing that all test
records must be kept for eight years.
With electronic recording of test data,
there should be no advantage to keeping
the shorter recordkeeping requirement
for a subset of test data. EPA also notes
that the eight-year period restarts with
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certification for a new model year if the
manufacturer uses carryover data.

e §1054.255: Clarify that doing
anything to make information false or
incomplete after submitting an
application for certification is the same
as submitting false or incomplete
information. For example, if there is a
change to any corporate information or
engine parameters described in the
manufacturer’s application for
certification, the manufacturer must
amend the application to include the
new information.

e §1054.255: Clarify that voiding
certificates for a failure to comply with
recordkeeping or reporting requirements
will be limited to the certificates that
relate to the particular recordkeeping or
reporting failure .

e §1054.301: Clarify the process for
requesting a small-volume exemption
from production-line testing. This is
better handled as preliminary approval
under § 1054.210 rather than including
it as part of the application for
certification.

e §1054.310: Provide an example to
illustrate how manufacturers may need
to divide a year into four quarters if the
production period is longer (or shorter)
than 52 weeks.

e §1054.315: Clarify that results from
repeat tests can be averaged together,
provided that the engine is not modified
during the test program. This applies for
engine modifications to switch to a
different engine configuration or to
improve emission control for a given
engine configuration.

e §§1054.315 and 1054.320: Clarify
how to manage test results for engines
that fail an emission standard.
Manufacturers must use the PLT test
result from a failing engine regardless of
the disposition of the failing engine.
Manufacturers report test results after
modifying a failing engine to show that
it can be covered by the certificate of
conformity, but manufacturers may
factor these test results into PLT
calculations only if the manufacturer
changes production processes for all
further engines to match the
adjustments made to the failing engine.
In that case, the test results from the
modified engine count as a new test
engine for the PLT calculations, rather
than replacing the results from the
engine before modifications. These
regulatory changes codify the practice
we have already established by
guidance.22

e §1054.505: Clarify the instructions
for controlling torque at non-idle test

22 “Production Line Testing (PLT) Report
Clarification”, EPA guidance document CD-15-21,
August 31, 2015.

modes, and for demonstrating
compliance with cycle-validation
criteria. The revised language more
carefully describes the current practice
for testing engines.

e §1054.620: Clarify that provisions
apply for any kind of competition, not
just racing.

e §§1054.625 and 1054.626: Remove
obsolete text.

e §1054.640: Migrate engine branding
provisions to § 1068.45.

e §1054.690: Correct the web address
for U.S. Department of Treasury Circular
570, and clarify how an automatic
suspension of a certificate of conformity
applies for certain numbers of engines,
and how U.S. Customs incorporates the
bonding requirements into its entry
procedures.

e §1054.701: Change terminology for
counting engines from “intended for
sale in the United States” to “U.S.-
direction production volume.”” This
conforms to the usual approach for
calculating emission credits for nonroad
engines.

e §1054.710: Clarify that it is not
permissible to show a proper balance of
credits for a given model by using
emission credits from a future model
year.

e §1054.730: Clarify terminology for
ABT reports.

e §1054.740: Remove obsolete
content.

e §1054.801: Update the contact
information for the Designated
Compliance Officer.

e §1054.801: Remove the note from
the definition of “handheld” describing
which standards apply for various types
of equipment. The note does not cover
all the provisions that apply, which has
led to more confusion than clarity.

e §1054.801: Revise the definition of
“model year” to clarify that the calendar
year relates to the time that engines are
produced under a certificate of
conformity.

e §1054.801: Revise the definition of
“new nonroad engine” to clarify that
imported engines become new based on
the original date of manufacture, rather
than the original model year. This
clarification is necessary because 40
CFR 1068.360 requires redesignation of
an imported engine’s model year in
certain circumstances.

e §1054.801: Revise the definition of
“placed into service” to prevent
circumvention that may result from a
manufacturer or dealer using a piece of
equipment in a way that could
otherwise cause it to no longer be new
and subject to the prohibitions of 40
CFR 1068.101.

e §1054.801: Revise the definition of
“small-volume equipment

manufacturer” to state that the volume
limits apply for all calendar years, not
just 2007 through 2009. We no longer
use this definition for limiting the scope
of transition or phase-in provisions. The
provisions for reduced production-line
testing, assigned deterioration factors,
and reduced bonding burdens should
apply without regard to the specific
years identified in the original
regulation adopting the Phase 3
standards.

e §1054.815: Migrate provisions
related to confidential business
information to 40 CFR part 1068.

K. Amendments for General Compliance
Provisions (40 CFR part 1068)

We are proposing a minor change to
the replacement engine exemption in
§1068.240 to clarify how manufacturers
qualify exempted engines under the
tracked option in § 1068.240(b). Engine
manufacturers may produce any number
of exempt replacement engines if they
meet all the specified requirements and
conditions. To account for the timing of
making the necessary demonstrations,
the regulation specifies that engines
must be designated as either tracked or
untracked by September 30 following
each production year, which coincides
with the reporting requirement to
document the number of exempt
replacement engines each manufacturer
produces. The regulation as adopted
specifies that manufacturers must meet
“all the requirements and conditions
that apply under paragraph (b)* * *.”

Manufacturers have raised a question
about how this applies for the
prohibition in § 1068.240(b)(3) against
returning the old engine into U.S.
commerce unless the engine is covered
by a certificate or an exemption, as if the
engine were new. We note that
§ 1068.32(a)(3) describes how regulatory
terminology treats prohibitions and
requirements as different types of
provisions. As a result, we are
proposing to modify the regulation to
clarify that the requirements and
conditions manufacturers must meet by
September 30 to qualify under the
tracked option are those ‘“requirements
and conditions” specified in
§ 1068.240(b)(2). The provisions of
§1068.240(b)(3) related to the
disposition of the old engine continue to
apply, but those provisions are not
subject to the September 30 deadline.

Note that marine diesel engines are
subject to § 1042.615 instead of the
requirements and conditions of
§1068.240(b)(2). As a result,
manufacturers qualify marine diesel
engines under the tracked option by
meeting the analogous requirements and
conditions specified in § 1042.615(a)(2)
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by September 30 following each
production year.

Manufacturers have additionally
expressed concerns about complying
with the limit of producing only 0.5
percent of their production volume for
specified sizes and types of engines
under the untracked option. The
challenge in part comes from complying
with the limit as a percentage, since the
allowed number of untracked
replacement engines is unknown until
the manufacturer establishes its total
production volume for the year. In
addition, untracked replacement
engines are generally supplied to
distributors in anticipation of engine
failures, which might occur at very
irregular intervals. We request comment
on adjusting the terms of the untracked
option for exempt replacement engines.
Such an adjustment could take the form
of (1) a greater percentage (perhaps only
for large-displacement engines with low
production volumes), (2) revised
groupings for different sizes and types
of engines, or (3) demonstrating
compliance with the production limit
over a multi-year period. Any comments
supporting amended provisions should
specify any recommended changes in
detail and justify the need for those
changes. Comments should also address
concerns that any broadening of the
terms of the exemption could have
substantial air quality impacts by
delaying the anticipated transition to
engines meeting current standards.

We are also proposing to add a
definition for “‘element of design.” We
use this expression to define terms such
as “‘auxiliary emission control device,”
“emission control system,” and
“adjustable parameters.” The proposed
definition is based on earlier versions of
the definition for the same term in other
programs.

We request comment on the
administrative requirements associated
with testing exemptions pursuant to 40
CFR 1068.210. In particular, we request
comment on whether or not to revise the
two-year period specified for the
exemption. Should we allow for longer
durations without requiring another
request?

L. Other Requests for Comment

EPA welcomes comments on the need
for other technical corrections and
clarifications. Readers are reminded to
review public comments placed in the
docket, which may contain requests for
other corrections and clarifications. In
addition, we request comment on the
following broadly applicable topics.

1. End-of-Year Reports

Averaging, banking, and trading
(ABT) of emission credits is addressed
separately in individual standard-setting
parts. The standard-setting parts
generally require manufacturers using
ABT to submit two reports: an ‘“‘end-of-
year” report due 90 days after the end
of the model year, and a “final report”
due 270 days after the end of the model
year. EPA uses this approach because
we need to determine compliance as
close to the end of the model year as
possible, but manufacturers are often
unable to verify their information
within the 90 days, so they need
additional time before submitting their
final reports. We request comment on
potential revisions to this approach
such as:

e Eliminating the 90-day report for
manufacturers who have established a
history of full compliance with the
applicable ABT regulations.

¢ Replacing the two-report approach
with a single 180-day report.

We recognize that different
approaches may be appropriate for
different industries; thus, commenters
are encouraged to consider revisions
separately by sector. Commenters
supporting reducing the reporting
requirements are also encouraged to
include estimates of potential cost
savings.

2. Other Data Reporting

We request comment on the potential
for further streamlining data reporting
requirements. For example:

e Do the regulations include
redundant reporting requirements?

¢ Have certain older reporting
requirements ceased to be of value?

3. Engines Used in Hazardous Locations

Manufacturers of diesel engines and
equipment are sometimes subject to
other federal regulations in addition to
EPA emission standards. Diesel engine
manufacturers have shared with EPA
information regarding requirements
from the Occupational Safety and
Health Administration and the U.S.
Coast Guard regarding regulations for
engines operating in hazardous
locations. The diesel engine industry
has requested that EPA modify the EPA
emission regulations to exempt engines
used in hazardous locations from the
EPA Tier 4 emission standards for
nonroad land-based diesel engines and
the EPA Tier 4 marine diesel standards,
so that such engines are subject to the
less stringent EPA Tier 3 emission
standards for these categories of diesel
engines. They have indicated that EPA
should consider this change because

they believe that it would be cost-
prohibitive for them to qualify diesel
engines meeting EPA’s Tier 4 standards
to these other rules. The concern applies
for engines and equipment operating in
Class I hazardous locations as identified
in 29 CFR part 1910 or 46 CFR part 111.
These hazardous locations generally
include land-based and marine oil-
extraction facilities and paper
manufacturing facilities. These
regulations require that manufacturers
modify engines and equipment, for
example, by limiting maximum surface
temperatures to 200 °C or less.

EPA does not have sufficient
information to evaluate this request at
this time. Therefore, we request that
commenters with relevant information
address the following aspects of this
issue:

¢ Information on the annual
production of new engines and
equipment that have been sold in the
past several years that are designed to be
used in Class I hazardous locations, and
any projections regarding future needs
on an annual basis.

e The cost of producing fully
compliant engines that could be used in
affected hazardous locations that are
compliant with EPA’s Tier 3 standards
and EPA’s Tier 4 standards.

e The typical equipment applications
the engines are used in and the price of
the equipment.

e The typical usage rates for these
engines (hours per day or hours per
year), by equipment application (if
possible).

¢ Information regarding the past and
likely future market response in the
absence of additional flexibility for
these engines (manufacturers have
already been subject to Tier 4 standards
for 2—4 years, after accounting for
flexibility provisions to phase in the
new standards).

Overcompliance Options

The locomotive regulations at 40 CFR
1033.101(1) include a provision allowing
manufacturers to voluntary certify to a
more stringent tier of standards or
additional requirements. That provision
states that “once the locomotives
become subject to the additional
standards, they remain subject to those
standards for the remainder of their
service lives.” Manufacturers have
recently noted the value of provisions
allowing them to voluntarily comply
with more stringent standards.23
Therefore, we request comment on
whether or not similar provisions

23 Letter from Matthew W. Spears of the Engine
Manufacturers Association, January 10, 2020.
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should be adopted for other sectors
addressed in this proposal.

IV. Statutory Authority and Executive
Order Reviews

Additional information about these
statutes and Executive Orders can be
found at http://www2.epa.gov/laws-
regulations/laws-and-executive-orders.

A. Executive Order 12866: Regulatory
Planning and Review and Executive
Order 13563: Improving Regulation and
Regulatory Review

This action is not a significant
regulatory action and was therefore not
submitted to the Office of Management
and Budget (OMB) for review.

B. Executive Order 13771: Reducing
Regulations and Controlling Regulatory
Costs

This action is not an Executive Order
13771 regulatory action because this
action is not significant under Executive
Order 12866.

C. Paperwork Reduction Act (PRA)

This action does not impose any new
information collection burden under the
PRA. OMB has previously approved the
information collection activities
contained in the existing regulations
and has assigned OMB control numbers
2060-0104, 2060-0287, 2060-0338,
2060—-0545, 2060-0641. This rule
clarifies and simplifies procedures
without affecting information collection
requirements.

D. Regulatory Flexibility Act (RFA)

I certify that this action would not
have a significant economic impact on
a substantial number of small entities
under the RFA. In making this
determination, the impact of concern is
any significant adverse economic
impact on small entities. An agency may
certify that a rule will not have a
significant economic impact on a
substantial number of small entities if
the rule relieves regulatory burden, has
no net burden or otherwise has a
positive economic effect on the small
entities subject to the rule. This
proposed action is designed to reduce

testing burdens, increase compliance
flexibility, and make various corrections
and adjustments to compliance
provisions. We therefore anticipate no
costs and no regulatory burden
associated with this proposed rule. We
have concluded that this proposed
action will have no significant increase
in regulatory burden for directly
regulated small entities.

E. Unfunded Mandates Reform Act
(UMRA)

This action does not contain any
unfunded mandate as described in
UMRA, 2 U.S.C. 1531-1538, and does
not significantly or uniquely affect small
governments. The proposed action
imposes no enforceable duty on any
state, local or tribal governments.
Requirements for the private sector do
not exceed $100 million in any one
year.

F. Executive Order 13132: Federalisim

This action does not have federalism
implications. It will not have substantial
direct effects on the states, on the
relationship between the national
government and the states, or on the
distribution of power and
responsibilities among the various
levels of government.

G. Executive Order 13175: Consultation
and Coordination With Indian Tribal
Governments

This action does not have tribal
implications as specified in Executive
Order 13175. This proposed rule will be
implemented at the Federal level and
affects engine and vehicle
manufacturers. Thus, Executive Order
13175 does not apply to this action.

H. Executive Order 13045: Protection of
Children From Environmental Health
Risks and Safety Risks

This action is not subject to Executive
Order 13045 because it is not
economically significant as defined in
Executive Order 12866, and because
there are no environmental health or
safety risks created by this action that
could present a disproportionate risk to

children.

L Executive Order 13211: Actions
Concerning Regulations That
Significantly Affect Energy Supply,
Distribution or Use

This action is not a “significant
energy action” because it is not likely to
have a significant adverse effect on the
supply, distribution, or use of energy.
We have concluded that this action is
not likely to have any adverse energy
effects because it is designed merely to
reduce testing burdens, increase
compliance flexibility, and make
various corrections and adjustments to
compliance provisions.

J. National Technology Transfer and
Advancement Act (NTTAA) and 1 CFR
Part 51

Section 12(d) of the National
Technology Transfer and Advancement
Act 0of 1995 (“NTTAA”), Public Law
104-113, 12(d) (15 U.S.C. 272 note)
directs EPA to use voluntary consensus
standards in its regulatory activities
unless to do so would be inconsistent
with applicable law or otherwise
impractical. Voluntary consensus
standards are technical standards (e.g.,
materials specifications, test methods,
sampling procedures, and business
practices) that are developed or adopted
by voluntary consensus standards
bodies. NTTAA directs agencies to
provide Congress, through OMB,
explanations when the Agency decides
not to use available and applicable
voluntary consensus standards. This
action involves technical standards.

Except for the standards discussed
below, the standards included in the
regulatory text as incorporated by
reference (in parts 60, 86, 1036, 1037,
1060, and 1065) were all previously
approved for IBR and no change is
proposed in this action.

In accordance with the requirements
of 1 CFR 51.5, we are proposing to
incorporate by reference the use of test
methods and standards from ASTM
International, SAE International, and
the International Maritime Organization.
This includes the following standards
and test methods:

Standard or test method

Regulation

Summary

ASTM D3588-98, Reapproved 2017, Standard Practice for
Calculating Heat Value, Compressibility Factor, and Rel-

ative Density of Gaseous Fuels.

ASTM D5769-15, Standard Test Method for Determination of
Benzene, Toluene, and Total Aromatics in Finished Gaso-
lines by Gas Chromatography/Mass Spectrometry.

ASTM D6550-15, Standard Test Method for Determination of
Olefin Content of Gasolines by Supercritical-Fluid Chroma-

tography.

40 CFR 1036.530

40 CFR 86.1

40 CFR 86.1

Test method describes how to determine the lower heating
value and other parameters for gaseous fuels.

Test method describes how to measure aromatic content of
gasoline. This would be an alternative to the currently
specified method in ASTM D1319, as described in Section
11LA.3 for 40 CFR 1065.710.

Test method describes how to measure olefin content of
gasoline. This would be an alternative to the currently
specified method in ASTM D1319, as described in Section
11LA.3 for 40 CFR 1065.710.
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Standard or test method

Regulation

Summary

SAE J1634, July 2017, Battery Electric Vehicle Energy Con-

sumption and Range Test Procedure.

Revised MARPOL Annex VI, Regulations for the Prevention

40 CFR 1066.810

40 CFR 1042.910

Recommended practice establishes uniform procedures for
testing battery electric vehicles. This is an updated version
of the document currently specified in the regulation.

Treaty defines international requirements for ships, including

of Pollution from Ships, Fourth Edition, 2017. and 40 CFR standards for fuel sulfur content and for NOx emissions
1043.100. from installed engines.

NOX Technical Code 2008, Technical Code on Control of | 40 CFR 1042.910 | This document defines certification and measurement proce-
Emission of Nitrogen Oxides from Marine Diesel Engines, and 40 CFR dures for ships subject to standards under MARPOL
2017 Edition. 1043.100. Annex VI.

The materials from the International List of Subjects information, Imports, Labeling, Motor

Maritime Organization are updated
versions of documents that are already
incorporated by reference in 40 CFR
1042.910 and 40 CFR 1043.100. We
intend to include in the final rule any
amendments adopted subsequent to the
referenced 2017 publications.

The referenced standards and test
methods may be obtained through the
ASTM International website
(www.astm.org) or by calling ASTM at
(610) 832—9585, the SAE International
website (www.sae.org) or by calling SAE
International at (877) 606—7323 (U.S.
and Canada) or (724) 776—4970 (outside
the U.S. and Canada), the International
Maritime Organization website
(www.imo.org) or by calling the
International Maritime Organization in
London, England at 44-(0)20-7735—
7611.

EPA is publishing a new version of
the Greenhouse Gas Emission Model
(GEM), which we use for certifying
heavy-duty highway vehicles to the
GHG emission standards in 40 CFR part
1037. The model calculates GHG
emission rates for heavy-duty highway
vehicles based on input values defined
by the manufacturer. The model is
available as noted in the proposed
regulations at 40 CFR 1037.810.

We are removing numerous
referenced documents as part of the
effort to remove obsolete provisions in
40 CFR parts 85 through 94.

K. Executive Order 12898: Federal
Actions To Address Environmental
Justice in Minority Populations and
Low-Income Populations

EPA believes this action does not
have disproportionately high and
adverse human health or environmental
effects on minority populations, low-
income populations or indigenous
peoples, as specified in Executive Order
12898 (59 FR 7629, February 16, 1994).
Due to the small environmental impact,
this proposed regulatory flexibility will
not have a disproportionate adverse
effect on minority populations, low-
income populations, or indigenous
peoples.

40 CFR Part 9

Reporting and recordkeeping
requirements.

40 CFR Part 59

Air pollution control, Confidential
business information, Labeling, Ozone,
Reporting and recordkeeping
requirements, Volatile organic
compounds.

40 CFR Part 60

Administrative practice and
procedure, Air pollution control,
Aluminum, Beverages, Carbon
monoxide, Chemicals, Coal, Electric
power plants, Fluoride, Gasoline, Glass
and glass products, Grains, Greenhouse
gases, Household appliances,
Incorporation by reference, Industrial
facilities, Insulation, Intergovernmental
relations, Iron, Labeling, Lead, Lime,
Metals, Motor vehicles, Natural gas,
Nitrogen dioxide, Petroleum, Phosphate,
Plastics materials and synthetics,
Polymers, Reporting and recordkeeping
requirements, Rubber and rubber
products, Sewage disposal, Steel, Sulfur
oxides, Vinyl, Volatile organic
compounds, Waste treatment and
disposal, Zinc.

40 CFR Part 85

Confidential business information,
Greenhouse gases, Imports, Labeling,
Motor vehicle pollution, Reporting and
recordkeeping requirements, Research,
Warranties.

40 CFR Part 86

Administrative practice and
procedure, Confidential business
information, Incoporation by reference,
Labeling, Motor vehicle pollution,
Reporting and recordkeeping
requirements.

40 CFR Part 88

Labeling, Motor vehicle pollution,
Reporting and recordkeeping
requirements.

40 CFR Part 89

Administrative practice and
procedure, Confidential business

vehicle pollution, Reporting and
recordkeeping requirements, Research,
Vessels, Warranties.

40 CFR Part 90

Administrative practice and
procedure, Air pollution control,
Confidential business information,
Imports, Labeling, Reporting and
recordkeeping requirements, Research,
Warranties.

40 CFR Part 91

Administrative practice and
procedure, Air pollution control,
Confidential business information,
Imports, Labeling, Penalties, Reporting
and recordkeeping requirements,
Warranties.

40 CFR Part 92

Administrative practice and
procedure, Air pollution control,
Confidential business information,
Imports, Labeling, Railroads, Reporting
and recordkeeping requirements,
Warranties.

40 CFR Part 94

Administrative practice and
procedure, Air pollution control,
Confidential business information,
Imports, Penalties, Reporting and
recordkeeping requirements, Vessels,
Warranties.

40 CFR Part 1027

Administrative practice and
procedure, Air pollution control,
Confidential business information,
Imports, Reporting and recordkeeping
requirements.

40 CFR Part 1033

Administrative practice and
procedure, Confidential business
information, Environmental protection,
Labeling, Penalties, Railroads, Reporting
and recordkeeping requirements.

40 CFR Part 1036

Administrative practice and
procedure, Air pollution control,
Confidential business information,
Environmental protection, Greenhouse
gases, Incorporation by reference,


http://www.astm.org
http://www.sae.org
http://www.imo.org

Federal Register/Vol. 85, No. 92/Tuesday, May 12, 2020/ Proposed Rules

28169

Labeling, Motor vehicle pollution,
Reporting and recordkeeping
requirements, Warranties.

40 CFR Part 1037

Administrative practice and
procedure, Air pollution control,
Confidential business information,
Environmental protection, Incorporation
by reference, Labeling, Motor vehicle
pollution, Reporting and recordkeeping
requirements, Warranties.

40 CFR Part 1039

Administrative practice and
procedure, Air pollution control,
Confidential business information,
Imports, Labeling, Penalties, Reporting
and recordkeeping requirements,
Warranties.

40 CFR Part 1042

Administrative practice and
procedure, Air pollution control,
Confidential business information,
Environmental protection, Imports,
Incorporation by reference, Labeling,
Penalties, Reporting and recordkeeping
requirements, Vessels, Warranties.

40 CFR Part 1043

Administrative practice and
procedure, Air pollution control,
Imports, Incorporation by reference,
Reporting and recordkeeping
requirements, Vessels.

40 CFR Part 1045

Administrative practice and
procedure, Air pollution control,
Confidential business information,
Imports, Labeling, Penalties, Reporting
and recordkeeping requirements,
Warranties.

40 CFR Part 1048

Administrative practice and
procedure, Air pollution control,
Confidential business information,
Imports, Labeling, Penalties, Reporting
and recordkeeping requirements,
Research, Warranties.

40 CFR Part 1051

Administrative practice and
procedure, Air pollution control,
Confidential business information,
Imports, Labeling, Penalties, Reporting
and recordkeeping requirements,
Warranties.

40 CFR Part 1054

Administrative practice and
procedure, Air pollution control,
Confidential business information,
Imports, Labeling, Penalties, Reporting
and recordkeeping requirements,
Warranties.

40 CFR Part 1060

Administrative practice and
procedure, Air pollution control,
Confidential business information,
Imports, Incorporation by reference,
Labeling, Penalties, Reporting and
recordkeeping requirements,
Warranties.

40 CFR Part 1065

Administrative practice and
procedure, Air pollution control,
Incorporation by reference, Reporting
and recordkeeping requirements,
Research.

40 CFR Part 1066

Air pollution control, Incorporation
by reference, Reporting and
recordkeeping requirements.

40 CFR Part 1068

Administrative practice and
procedure, Air pollution control,
Confidential business information,
Imports, Motor vehicle pollution,
Penalties, Reporting and recordkeeping
requirements, Warranties.

Dated: March 13, 2020.
Andrew R. Wheeler,
Administrator.

For the reasons set out in the
preamble, we propose to amend title 40,
chapter I of the Code of Federal
Regulations as set forth below.

PART 9—OMB APPROVALS UNDER
THE PAPERWORK REDUCTION ACT

Contents

m 1. The authority citation for part 9
continues to read as follows:

Authority: 7 U.S.C. 135 et seq., 136—136y;
15 U.S.C. 2001, 2003, 2005, 2006, 2601-2671;
21 U.S.C. 331j, 346a, 31 U.S.C. 9701; 33
U.S.C. 1251 et seq., 1311, 1313d, 1314, 1318,
1321, 1326, 1330, 1342, 1344, 1345 (d) and
(e), 1361; E.O. 11735, 38 FR 21243, 3 CFR,
1971-1975 Comp. p. 973; 42 U.S.C. 241,
242b, 243, 246, 300f, 300g, 300g—1, 300g-2,
300g-3, 300g—4, 300g-5, 300g—6, 300j—1,
300j—2, 300j—3, 300j—4, 300j—9, 1857 et seq.,
6901-6992k, 7401-7671q, 7542, 9601-9657,
11023, 11048.

m 2. Amend § 9.1 by:

m a. Removing entries for 85.1403
through 85.1415, 85.1514, 85.1712,
85.1808, 85.2208, and 85.2401 through
85.2409;

m b. Revising the entries under the
heading “Control of Emissions From
New and In-Use Highway Vehicles and
Engine”’;

m c. Removing the heading ““Clean-Fuel
Vehicles” and the items under that
heading;

m d. Removing the heading ““Control of
Emissions From New and In-Use

Nonroad Compression-Ignition Engines”
and the items under that heading;
m e. Removing the heading “Control of
Emissions From New and In-use
Nonroad Engines” and the items under
that heading;
m f. Removing the heading “Control of
Emissions From New and In-Use Marine
Compression-Ignition Engines” and the
items under that heading;
m g. Revising the entries under the
heading “Fuel Economy of Motor
Vehicles”;
m h. Revising the entry for “1033.825”
to read as “1033.925” and
m i. Revising the entry for “1042.825” to
read as ““1042.925”.

The revisions read as follows:

§9.1 OMB approvals under the Paperwork
Reduction Act.

* * * * *

Control of Air Pollution From Motor Vehicles and
Motor Vehicle Engines

85.503 ..o 2060-0104
85.505 2060-0104
85.1504 .. 2060-0095
85.1505 .. 2060-0095
85.1507 .. 2060-0095
85.1508 .. 2060-0095
85.1509 .. 2060-0095
85.1511 .. 2060-0095
85.1512 .. 2060-0095
85.1705 .. 2060-0104
85.1706 .. 2060-0104
85.1708 .. 2060-0104
85.1710 .. 2060-0104
85.1802 .. 2060-0104
85.1803 .. 2060-0104
85.1806 .. 2060-0104
85.1903 .. 2060-0104
85.1904 .. 2060-0104
85.1905 .. 2060-0104
85.1906 .. 2060-0104
85.1908 .. 2060-0104
85.1909 .. 2060-0104
85.2110 .. 2060-0104
85.2114 .. 2060-0060
85.2115 .. 2060-0060
85.2116 .. 2060-0060
85.2117 .. 2060-0060
85.2118 .. 2060-0060
85.2119 .. 2060-0060
85.2120 2060-0060

Control of Emissions From New and In-Use
Highway Vehicles and Engines

86.000=7 ..ot 2060-0104
86.000-24 ......coiii s 2060-0104
86.001-21 ..o, 2060-0104
86.001-23 ..o 2060-0104
86.001-24 ....ooii s 2060-0104
86.004-28 .......coooviiiiiiii s 2060-0104
86.004-38 ..ot 2060-0104
86.004—40 .....ooviiiie s 2060-0104
86.079-31—86.079-33 ........cceevenrnene 2060-0104
86.079-39 ..o 2060-0104
86.080—12 .....ooieiieeeee s 2060-0104
86.082-34 .......coooviiiii 2060-0104
86.085-37 ....cevveiiiie e 2060-0104
86.090-27 ....oooietie s 2060-0104
86.091=7 ..ooviiiii 2060-0104
86.094-21 ..o 2060-0104
86.094-25 ..o 2060-0104
86.094-30 ......ccoeviiiiieii e 2060-0104
86.095-14 ..o 2060-0104
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gg-ggg—gi 3828—8183 i i i i i +1.0 percent ethanol by volume. You
86.09823 50800104 Fuel Economy of Motor Vehicles may use ethanol that is le§s pure if you
86.099-10 ... 2060-0104 can demonstrate that it will not affect
86.107-98 ... 2060-0104 288882 ................................................ gggg—g}gi your abﬂity to demonstrate Comp]iance
86.108-00 2060-0104 000 - with the applicable emission standards.
86.111-94 2060-0104 600.007 ..... 2060-0104 N PF " )
8611315 20600104 600.010 ... 2060-0104 o
86.113-94 2060-0104 600.113-12 .. 2060-0104 m 7. Amend § 59.653 by revising
86.129-00 ... 2060-0104 ©600.206-12 .. 2060-0104 paragraphs (a)(1), (a)(3), and (a)(4)(ii)(C)
86.142-50 2060-0104 600.207-12 2060-0104 5 0 1 e o
86.144-94 . 2060-0104 600.209-12 ..... 2060-0104 (O Tead as lollows:

’ 600.301—600.314— 2060-0104
86.150798 ... 20000104 §00.50712 ........... 2060-0104 §59-653 How do I test portable fuel
22']23282 2828:8]83 600.509-12 .. 2060-0104 Containers?
86:1 60-00 2060-0104 600.510-12 .. .. 2060-0104 * * * * *

60051212 ...ooooieeereeeeeneeee s 2060-0104 * ok %

86.161-00 ... 2060-0104 (a)
86.162-03 ... 2060-0104 * * * * * (1) Pressure cycling. Perform a
ggl?g:gg gggg:g]gi pressure test by sealing the container
86.414-78 .. 2060-0104 PART 59—NATIONAL VOLATILE and cycling it between' +13.8and —3.4
86.415-78 ... 2060-0104 kPa (+2.0 and —0.5 psig) for 10,000
86.416-80 20600104 ORGANIC COMPOUND EMISSION cycles at a rate of 60 seconds per cycle
86.421-78 .. 2060-0104 STANDARDS FOR CONSUMER AND FB(;r this test, the spout ma bgremﬁvec.l
86.423-78 ... 2060-0104 COMMERCIAL PRODUCTS ) 11O SPOLL Ay
86.427-78 . 2060-0104 and the pressure applied through the
86.428-80 ... 2060-0104 M 3. The authority citation for part 59 opening where the spout attaches. The
86.429-78 ... 2060-0104 continues to read as follows: purpose of this test is to represent
86.431-78 ... 2060-0104 i
6043078 20800104 Authority: 42 U.S.C. 7414 and 7511b(e). environmental wall stresses caused by
86.434-78 . 2060-0104 pres.sure'changes and other fac.tors (such
86.435-78 ... 2060-0104 Subpart F—[Amended] as vibration or thermal expansion). If
86.436-78 ... 2060-0104 your container cannot be tested using
86.437-78 ... 2060-0104 m 4. Amend § 59.626 by revising the pressure cycles specified by this
ggzjgg:;g 5828:8183 paragraph (e) to read as follows: paragraph (a)(1), you may ask to use
86.440-78 ... 2060-0104  §59.626 What emission testing must | special test procedures under
gg-ﬁg‘gggg 2828‘8183 perform for my application for a certificate 5 59.652(c).

.446— — Hy9 * * * * *
86.447-2006 ... 2060-0104 ©f conformity? .
86.448-2006 .. 20600104 * * * * * (3) Slosh testing. Perform a slosh test
86.449 ......... 2060-0104 (e) We may require you to test units by filling the portable fuel container to
22'2;3_56 5828:8183 of the same or different configuration in ~ 40 percent of its capacity with the fuel
86.542-90 . 2060-0104 Aaddition to the units tested under spec1f1ed. n paragraph (e) of this section
86.603-98 . 20600104 paragraph (b) of this section. and rocking it at a rate of 15 cycles per
86.604-84 ... 2060-0104  * * * * * minute until you reach one million total
gg.ggg—gi 3828—8183 m 5. Amend § 59.628 by revising cycles. Use an angle deviation of +15

-006-84 ... - . to —15° from level. Take steps to ensure
86.607-84 ... 2060-0104 paragraph (b) to read as follows: ; -
86.609-98 .. 2060-0104 that the fuel remains at 40 percent of its
86.612-97 ... 2060-0104 §59.628 What records must I keep and capacity throughout the test run.
86.614-84 ... 2060-0104 What reports must | send to EPA? (4)* * =
86.615-84 ... 2060-0104 = * * * * (11] * ok ok
gg:ggj{j o 3828:8183 (b) Keep required data from emission (@) Actuate .the spout by ﬁ}lly opening
86.884-9 ..... 2060-0104 tests and all other information specified —and closing without dispensing fuel.
86.884-10 ... 2060-0104  in this subpart for five years after we The spout must return to the closed
86.884—12 ... 2060-0104  jgsye the associated certificate of position without the aid of the operator
gg'?%glgi" gggg:g]gi conformity. If you use the same (e.g., pushing or pulling the spout
86.1107-87 ... 2060-0104 ©emission data or other information for a ClOSGd_)- Repeat for a tO’fal of 10 )
86.1108-87 ..... 2060-0104 later production period, the five-year actuations. If at any point the spout fails
86.1110-87 ..... 2060-0104  period restarts with each new to return to the closed position, the
22‘1]‘1]};:2; """ 2828:8183 production period if you continue to container fails the diurnal test.
86.1114-87 ... 2060-0104 Tely on the information. oo s
86.1805-17 ..... 2060-0104 * * * * * m 8. Amend § 59.660 by revising
86.1806-17 .... 2060-0104 isi aragraph (b) to read as follows:
e Shoous mUAmendstoosaby g paagh
8181117 ... 2060-0104 paragrap : §59.660 Exemption from the standards.
86:1826:01 o 2060:0104 §59.650 General testing provisions. * * * * *
86.1829-15 ..... 2060-0104 * * * * * (b) Manufacturers and other persons
86.1839-01 ..... 2060-0104  (¢) The specification for gasoline to be  subject to the prohibitions in § 59.602
86.1840-01 ..... 2060-0104 . X K us t t vortable fuel
86.1842-01 . 20600104 used for testing is given in 40 CFR may ask us to exempt portable fue
86.1843-01 ..... 2060-0104 1065.710(c). Use the grade of gasoline containers to purchase, sell, or
86.1844-01 ..... 2060-0104 specified for general testing. Blend this  distribute them for the sole purpose of
86.1845-04 ... 2060-0104  grade of gasoline with reagent grade testing them.
86.1847-01 ..... 2060-0104 th li 1 tri ti £90.0 * * * * *
86 186204 T S0e0-0104 ©thanolin a volumetric ratio of 90.
86.1920-86.1925 ...........oorrorror 2060-0287 percent gasoline to 10.0 percent ethanol  m 9. Amend § 59.664 by revising

to achieve a blended fuel that has 10.0

paragraph (c) to read as follows:
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§59.664 What are the requirements for
importing portable fuel containers into the
United States?

* * * * *

(c) You may meet the bond
requirements of this section by
obtaining a bond from a third-party
surety that is cited in the U.S.
Department of Treasury Circular 570,
“Companies Holding Certificates of
Authority as Acceptable Sureties on
Federal Bonds and as Acceptable
Reinsuring Companies” (https://
www.fiscal.treasury.gov/surety-bonds/
circular-570.html).

* * * * *

m 10. Amend § 59.680 by revising the
definition of ‘“Portable fuel container”
to read as follows:

§59.680 What definitions apply to this
subpart?
* * * * *

Portable fuel container means a
reusable container of any color that is
designed and marketed (or otherwise
intended) for use by consumers for
receiving, transporting, storing, and
dispensing gasoline, diesel fuel, or
kerosene. For the purposes of this
subpart, all utility jugs that are red,
yellow or blue in color are deemed to
be portable fuel containers, regardless of

how they are labeled or marketed.

PART 60—STANDARDS OF
PERFORMANCE FOR NEW
STATIONARY SOURCES

m 11. The authority statement for part 60
continues to read as follows:

Authority: 42 U.S.C. 7401 et seq.

m 12. Amend § 60.4200 by revising
paragraph (d) to read as follows:

§60.4200 Am | subject to this subpart?

* * * * *

(d) Stationary CI ICE may be eligible
for exemption from the requirements of
this subpart as described in 40 CFR part
1068, subpart C, except that owners and
operators, as well as manufacturers, may
be eligible to request an exemption for
national security.

m 13. Amend § 60.4201 by revising
paragraph (a), paragraph (d)
introductory text, paragraph (f)
introductory text, and paragraph (h) to
read as follows:

§60.4201 What emission standards must |
meet for non-emergency engines if | am a
stationary Cl internal combustion engine
manufacturer?

(a) Stationary CI internal combustion
engine manufacturers must certify their
2007 model year and later non-
emergency stationary CI ICE with a

maximum engine power less than or
equal to 2,237 kilowatt (KW) (3,000
horsepower (HP)) and a displacement of
less than 10 liters per cylinder to the
certification emission standards for new
nonroad CI engines in 40 CFR 1039.101,
40 CFR 1039.102, 40 CFR 1039.104, 40
CFR 1039.105, 40 CFR 1039.107, and 40
CFR 1039.115 and 40 CFR part 1039,
Appendix I, as applicable, for all
pollutants, for the same model year and

maximum engine power.
* * * * *

(d) Stationary CI internal combustion
engine manufacturers must certify the
following non-emergency stationary CI
ICE to the appropriate Tier 2 emission
standards for new marine CI engines as
described in 40 CFR part 1042,
Appendix [, for all pollutants, for the

same displacement and rated power:
* * * * *

(f) Notwithstanding the requirements
in paragraphs (a) through (c) of this
section, stationary non-emergency CI
ICE identified in paragraphs (a) and (c)
of this section may be certified to the
provisions of 40 CFR part 1042 for
commercial engines that are applicable
for the engine’s model year,
displacement, power density, and
maximum engine power if the engines
will be used solely in either or both of
the following locations:

* * * * *

(h) Stationary CI ICE certified to the
standards in 40 CFR part 1039 and
equipped with auxiliary emission
control devices (AECDs) as specified in
40 CFR 1039.665 must meet the Tier 1
certification emission standards for new
nonroad CI engines in 40 CFR part 1039,
Appendix I while the AECD is activated
during a qualified emergency situation.
A qualified emergency situation is
defined in 40 CFR 1039.665. When the
qualified emergency situation has ended
and the AECD is deactivated, the engine
must resume meeting the otherwise
applicable emission standard specified
in this section.

m 14. Amend § 60.4202 by revising
paragraphs (a)(1)(i), (a)(2), (b)(2),
paragraph (e) introductory text, and
paragraph (g) introductory text to read
as follows:

§60.4202 What emission standards must |
meet for emergency engines if | am a
stationary Cl internal combustion engine
manufacturer?

(a] * * %

(1) * * %

(i) The Tier 2 emission standards for
new nonroad CI engines for the
appropriate rated power as described in
40 CFR part 1039, Appendix I, for all
pollutants and the smoke standards as

specified in 40 CFR 1039.105 for model

year 2007 engines, and
* * * * *

(2) For engines with a rated power
greater than or equal to 37 KW (50 HP),
the Tier 2 or Tier 3 emission standards
for new nonroad CI engines for the same
rated power as described in 40 CFR part
1039, Appendix I for all pollutants and
the smoke standards as specified in 40
CFR 1039.105 beginning in model year
2007.

(b) * * *

(2) For 2011 model year and later, the
Tier 2 emission standards as described
in 40 CFR part 1039, Appendix I for all
pollutants and the smoke standards as
specified in 40 CFR 1039.105.

* * * * *

(e) Stationary CI internal combustion
engine manufacturers must certify the
following emergency stationary CI ICE
that are not fire pump engines to the
appropriate Tier 2 emission standards
for new marine CI engines as described
in 40 CFR part 1042, Appendix I,, for all
pollutants, for the same displacement

and rated power:
* * * * *

(g) Notwithstanding the requirements
in paragraphs (a) through (d) of this
section, stationary emergency CI ICE
identified in paragraphs (a) and (c) of
this section may be certified to the
provisions of 40 CFR part 1042 for
commercial engines that are applicable
for the engine’s model year,
displacement, power density, and
maximum engine power if the engines
will be used solely in either or both of
the locations identified in paragraphs
(g)(1) and (2) of this section. Engines
that would be subject to the Tier 4
standards in 40 CFR part 1042 that are
used solely in either or both of the
locations identified in paragraphs (g)(1)
and (2) of this section may instead
continue to be certified to the
appropriate Tier 3 standards in 40 CFR
part 1042.

* * * * *

m 15. Amend § 60.4204 by revising
paragraphs (a) and (f) to read as follows:

§60.4204 What emission standards must |
meet for non-emergency engines if | am an
owner or operator of a stationary Cl internal
combustion engine?

(a) Owners and operators of pre-2007
model year non-emergency stationary CI
ICE with a displacement of less than 10
liters per cylinder must comply with the
emission standards in table 1 to this
subpart. Owners and operators of pre-
2007 model year non-emergency
stationary CI ICE with a displacement of
greater than or equal to 10 liters per
cylinder and less than 30 liters per
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cylinder must comply with the Tier 1
emission standards in 40 CFR part 1042,
Appendix L

(f) Owners and operators of stationary
CI ICE certified to the standards in 40
CFR part 1039 and equipped with
AECDs as specified in 40 CFR 1039.665
must meet the Tier 1 certification
emission standards for new nonroad CI
engines in 40 CFR part 1039, Appendix
I while the AECD is activated during a
qualified emergency situation. A
qualified emergency situation is defined
in 40 CFR 1039.665. When the qualified
emergency situation has ended and the
AECD is deactivated, the engine must
resume meeting the otherwise
applicable emission standard specified
in this section.
m 16. Amend § 60.4205 by revising
paragraph (a) to read as follows:

§60.4205 What emission standards must |
meet for emergency engines if | am an
owner or operator of a stationary Cl internal
combustion engine?

(a) Owners and operators of pre-2007
model year emergency stationary CI ICE
with a displacement of less than 10
liters per cylinder that are not fire pump
engines must comply with the emission
standards in Table 1 to subpart IIII.
Owners and operators of pre-2007
model year emergency stationary CI ICE
with a displacement of greater than or
equal to 10 liters per cylinder and less
than 30 liters per cylinder that are not
fire pump engines must comply with
the Tier 1 emission standards in 40 CFR
part 1042, appendix L.

m 17. Amend § 60.4210 by revising
paragraphs (a) and (b), paragraph (c)
introductory text, paragraphs (c)(3), (d),
(i), and (j) and adding paragraph (k) to
read as follows:

§60.4210 What are my compliance
requirements if | am a stationary Cl internal
combustion engine manufacturer?

(a) Stationary CI internal combustion
engine manufacturers must certify their
stationary CI ICE with a displacement of
less than 10 liters per cylinder to the
emission standards specified in
§60.4201(a) through (c) and
§60.4202(a), (b) and (d) using the
certification procedures required in 40
CFR part 1039, subpart C, and must test
their engines as specified in 40 CFR part
1039. For the purposes of this subpart,
engines certified to the standards in
table 1 to this subpart shall be subject
to the same certification procedures
required for engines certified to the Tier
1 standards in 40 CFR part 1039,
appendix L. For the purposes of this
subpart, engines certified to the

standards in table 4 to this subpart shall
be subject to the same certification
procedures required for engines
certified to the Tier 1 standards in 40
CFR part 1039, appendix I, except that
engines with NFPA nameplate power of
less than 37 KW (50 HP) certified to
model year 2011 or later standards shall
be subject to the same requirements as
engines certified to the standards in 40
CFR part 1039.

(b) Stationary CI internal combustion
engine manufacturers must certify their
stationary CI ICE with a displacement of
greater than or equal to 10 liters per
cylinder and less than 30 liters per
cylinder to the emission standards
specified in § 60.4201(d) and (e) and
§60.4202(e) and (f) using the
certification procedures required in 40
CFR part 1042, subpart C, and must test
their engines as specified in 40 CFR part
1042.

(c) Stationary CI internal combustion
engine manufacturers must meet the
requirements of 40 CFR 1039.120,
1039.125, 1039.130, and 1039.135, and
40 CFR part 1068 for engines that are
certified to the emission standards in 40
CFR part 1039. Stationary CI internal
combustion engine manufacturers must
meet the corresponding provisions of 40
CFR part 1042 for engines that would be
covered by that part if they were
nonroad (including marine) engines.
Labels on such engines must refer to
stationary engines, rather than or in
addition to nonroad or marine engines,
as appropriate. Stationary CI internal
combustion engine manufacturers must
label their engines according to
paragraphs (c)(1) through (3) of this
section.

* * * * *

(3) Stationary CI internal combustion
engines manufactured after January 1,
2007 (for fire pump engines, after
January 1 of the year listed in table 3 to
this subpart, as applicable) must be
labeled according to paragraphs (c)(3)(i)
through (iii) of this section.

(i) Stationary CI internal combustion
engines that meet the requirements of
this subpart and the corresponding
requirements for nonroad (including
marine) engines of the same model year
and HP must be labeled according to the
provisions in 40 CFR part 1039 or 1042,
as appropriate.

(ii) Stationary CI internal combustion
engines that meet the requirements of
this subpart, but are not certified to the
standards applicable to nonroad
(including marine) engines of the same
model year and HP must be labeled
according to the provisions in 40 CFR
part 1039 or 1042, as appropriate, but
the words ““stationary’”” must be

included instead of “nonroad” or
“marine” on the label. In addition, such
engines must be labeled according to 40
CFR 1039.20.

(iii) Stationary CI internal combustion
engines that do not meet the
requirements of this subpart must be
labeled according to 40 CFR 1068.230
and must be exported under the
provisions of 40 CFR 1068.230.

(d) An engine manufacturer certifying
an engine family or families to
standards under this subpart that are
identical to standards applicable under
40 CFR part 1039 or 1042 for that model
year may certify any such family that
contains both nonroad (including
marine) and stationary engines as a
single engine family and/or may include
any such family containing stationary
engines in the averaging, banking and
trading provisions applicable for such

engines under those parts.
* * * * *

(i) The replacement engine provisions
of 40 CFR 1068.240 are applicable to
stationary CI engines replacing existing
equipment that is less than 15 years old.

(j) Stationary CI ICE manufacturers
may equip their stationary CI internal
combustion engines certified to the
emission standards in 40 CFR part 1039
with AECDs for qualified emergency
situations according to the requirements
of 40 CFR 1039.665. Manufacturers of
stationary CI ICE equipped with AECDs
as allowed by 40 CFR 1039.665 must
meet all the requirements in 40 CFR
1039.665 that apply to manufacturers.
Manufacturers must document that the
engine complies with the Tier 1
standard in 40 CFR part 1039, appendix
I, when the AECD is activated.
Manufacturers must provide any
relevant testing, engineering analysis, or
other information in sufficient detail to
support such statement when applying
for certification (including amending an
existing certificate) of an engine
equipped with an AECD as allowed by
40 CFR 1039.665.

(k) Manufacturers may certify their
emergency stationary CI internal
combustion engines under this section
using assigned deterioration factors
established by EPA.

m 18. Amend § 60.4211 by revising
paragraphs (a)(3) and (b)(1) to read as
follows:

§60.4211 What are my compliance
requirements if | am an owner or operator
of a stationary Cl internal combustion
engine?

(a) * *x %

(3) Meet the requirements of 40 CFR
part 1068, as they apply to you.

(b) * ok %
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(1) Purchasing an engine certified to
emission standards for the same model
year and maximum engine power as
described in 40 CFR part 1039 and part
1042, as applicable. The engine must be
installed and configured according to
the manufacturer’s specifications.

* * * * *

m 19. Amend § 60.4212 by revising
paragraphs (a) and (c) to read as follows:

§60.4212 What test methods and other
procedures must | use if | am an owner or
operator of a stationary Cl internal
combustion engine with a displacement of
less than 30 liters per cylinder?

* * * * *

(a) The performance test must be
conducted according to the in-use
testing procedures in 40 CFR part 1039,
subpart F, for stationary CI ICE with a
displacement of less than 10 liters per
cylinder, and according to 40 CFR part
1042, subpart F, for stationary CI ICE
with a displacement of greater than or
equal to 10 liters per cylinder and less
than 30 liters per cylinder.
Alternatively, stationary CI ICE that are
complying with Tier 2 or Tier 3
emission standards as described in 40
CFR part 1039, appendix I, or with Tier
2 emission standards as described in 40
CFR part 1042, Appendix I, may follow
the testing procedures specified in
§60.4213, as appropriate.

* * * * *

(c) Exhaust emissions from stationary
CI ICE subject to Tier 2 or Tier 3
emission standards as described in 40
CFR part 1039, appendix I, or Tier 2
emission standards as described in 40
CFR part 1042, Appendix I, must not
exceed the NTE numerical
requirements, rounded to the same
number of decimal places as the
applicable standard, determined from
the following equation:

NTE requirement for each pollutant =
(1.25) x (STD) (Eq. 1)

Where:

STD = The standard specified for that
pollutant in 40 CFR part 1039 or part
1042, as applicable.

* * * * *

m 20. Amend § 60.4216 by revising
paragraphs (b) and (c) to read as follows:

§60.4216 What requirements must | meet
for engines used in Alaska?
* * * * *

(b) Except as indicated in paragraph
(c) of this section, manufacturers,
owners and operators of stationary CI
ICE with a displacement of less than 10
liters per cylinder located in remote
areas of Alaska may meet the
requirements of this subpart by
manufacturing and installing engines
meeting the Tier 2 or Tier 3 emission
standards described in 40 CFR part 1042
for the same model year, displacement,
and maximum engine power, as
appropriate, rather than the otherwise
applicable requirements of 40 CFR part
1039, as indicated in §§60.4201(f) and
60.4202(g).

(c) Manufacturers, owners, and
operators of stationary CI ICE that are
located in remote areas of Alaska may
choose to meet the applicable emission
standards for emergency engines in
§§60.4202 and 60.4205, and not those
for non-emergency engines in
§§60.4201 and 60.4204, except that for
2014 model year and later
nonemergency CI ICE, the owner or
operator of any such engine must have
that engine certified as meeting at least
the Tier 3 p.m. standards identified in
appendix I of 40 CFR part 1039 or in 40
CFR 1042.101.

* * * * *

m 21. Amend § 60.4219 by revising the
definition for ““Certified emissions life”
to read as follows:

§60.4219 What definitions apply to this
subpart?
* * * * *

Certified emissions life means the
period during which the engine is
designed to properly function in terms
of reliability and fuel consumption,

without being remanufactured, specified
as a number of hours of operation or
calendar years, whichever comes first.
The values for certified emissions life
for stationary CI ICE with a
displacement of less than 10 liters per
cylinder are given in 40 CFR
1039.101(g). The values for certified
emissions life for stationary CI ICE with
a displacement of greater than or equal
to 10 liters per cylinder and less than 30
liters per cylinder are given in 40 CFR
1042.101(e).

* * * * *

Subpart JJJJ—Standards of
Performance for Stationary Spark
Ignition Internal Combustion Engines

m 22. Amend § 60.4230 by revising
paragraph (e) to read as follows:

§60.4230 Am | subject to this subpart?

* * * * *

(e) Stationary SI ICE may be eligible
for exemption from the requirements of
this subpart as described in 40 CFR part
1068, subpart C (or the exemptions
described in 40 CFR parts 1048 and
1054, for engines that would need to be
certified to standards in those parts),
except that owners and operators, as
well as manufacturers, may be eligible
to request an exemption for national

security.
* * * * *

m 23. Amend § 60.4231 by revising
paragraphs (a) through (d) to read as
follows:

§60.4231 What emission standards must |
meet if | am a manufacturer of stationary Si
internal combustion engines or equipment
containing such engines?

(a) Stationary SI internal combustion
engine manufacturers must certify their
stationary SI ICE with a maximum
engine power less than or equal to 19
KW (25 HP) manufactured on or after
July 1, 2008 to the certification emission
standards and other requirements for
new nonroad SI engines in 40 CFR part
1054, as follows:

If engine displacement is * * *

and manufacturing dates
are * * *

the engine must meet the following
nonhandheld emission standards identified in
40 CFR part 1054 and related requirements:

below 225 cc
below 225 cc
at or above 225 cc
at or above 225 cc

(1)
()
(3)
(4)

July 1, 2008 to December 31, 2011
January 1, 2012 or later
July 1, 2008 to December 31, 2010 ....
January 1, 2011 or later ........ccccoeeeeiieericeeenne

Phase 2.
Phase 3.
Phase 2.
Phase 3.

(b) Stationary SI internal combustion
engine manufacturers must certify their
stationary SI ICE with a maximum
engine power greater than 19 KW (25
HP) (except emergency stationary ICE

with a maximum engine power greater
than 25 HP and less than 130 HP) that
use gasoline and that are manufactured
on or after the applicable date in
§60.4230(a)(2), or manufactured on or

after the applicable date in
§60.4230(a)(4) for emergency stationary
ICE with a maximum engine power
greater than or equal to 130 HP, to the
certification emission standards and
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other requirements for new nonroad SI
engines in 40 CFR part 1048. Stationary
SI internal combustion engine
manufacturers must certify their
emergency stationary SI ICE with a
maximum engine power greater than 25
HP and less than 130 HP that use
gasoline and that are manufactured on
or after the applicable date in
§60.4230(a)(4) to the Phase 1 emission
standards in 40 CFR part 1054,
Appendix I, applicable to class II
engines, and other requirements for new
nonroad SI engines in 40 CFR part 1054.
Stationary SI internal combustion
engine manufacturers may certify their
stationary SI ICE with a maximum
engine power less than or equal to 30
KW (40 HP) with a total displacement
less than or equal to 1,000 cubic
centimeters (cc) that use gasoline to the
certification emission standards and
other requirements as appropriate for
new nonroad SI engines in 40 CFR part
1054.

(c) Stationary SI internal combustion
engine manufacturers must certify their
stationary SI ICE with a maximum
engine power greater than 19 KW (25
HP) (except emergency stationary ICE
with a maximum engine power greater
than 25 HP and less than 130 HP) that
are rich burn engines that use LPG and
that are manufactured on or after the
applicable date in § 60.4230(a)(2), or
manufactured on or after the applicable
date in § 60.4230(a)(4) for emergency
stationary ICE with a maximum engine
power greater than or equal to 130 HP,
to the certification emission standards
and other requirements for new nonroad
SI engines in 40 CFR part 1048.
Stationary SI internal combustion
engine manufacturers must certify their
emergency stationary SI ICE greater than
25 HP and less than 130 HP that are rich
burn engines that use LPG and that are
manufactured on or after the applicable
date in §60.4230(a)(4) to the Phase 1
emission standards in 40 CFR part 1054,
appendix I, applicable to class II
engines, and other requirements for new
nonroad SI engines in 40 CFR part 1054.
Stationary SI internal combustion
engine manufacturers may certify their
stationary SI ICE with a maximum
engine power less than or equal to 30
KW (40 HP) with a total displacement
less than or equal to 1,000 cc that are
rich burn engines that use LPG to the
certification emission standards and
other requirements as appropriate for
new nonroad SI engines in 40 CFR part
1054.

(d) Stationary SI internal combustion
engine manufacturers who choose to
certify their stationary SI ICE with a
maximum engine power greater than 19
KW (25 HP) and less than 75 KW (100

HP) (except gasoline and rich burn
engines that use LPG and emergency
stationary ICE with a maximum engine
power greater than 25 HP and less than
130 HP) under the voluntary
manufacturer certification program
described in this subpart must certify
those engines to the certification
emission standards for new nonroad SI
engines in 40 CFR part 1048. Stationary
Sl internal combustion engine
manufacturers who choose to certify
their emergency stationary SI ICE
greater than 25 HP and less than 130 HP
(except gasoline and rich burn engines
that use LPG), must certify those
engines to the Phase 1 emission
standards in 40 CFR part 1054,
Appendix I, applicable to class II
engines, for new nonroad SI engines in
40 CFR part 1054. Stationary SI internal
combustion engine manufacturers may
certify their stationary SI ICE with a
maximum engine power less than or
equal to 30 KW (40 HP) with a total
displacement less than or equal to 1,000
cc (except gasoline and rich burn
engines that use LPG) to the certification
emission standards and other
requirements as appropriate for new
nonroad SI engines in 40 CFR part 1054.
For stationary SI ICE with a maximum
engine power greater than 19 KW (25
HP) and less than 75 KW (100 HP)
(except gasoline and rich burn engines
that use LPG and emergency stationary
ICE with a maximum engine power
greater than 25 HP and less than 130
HP) manufactured prior to January 1,
2011, manufacturers may choose to
certify these engines to the standards in
Table 1 to this subpart applicable to
engines with a maximum engine power
greater than or equal to 100 HP and less
than 500 HP.

* * * * *

m 24. Revise §60.4238 to read as
follows:

§60.4238 What are my compliance
requirements if | am a manufacturer of
stationary Sl internal combustion engines
<19 KW (25 HP) or a manufacturer of
equipment containing such engines?
Stationary SI internal combustion
engine manufacturers who are subject to
the emission standards specified in
§60.4231(a) must certify their stationary
SIICE using the certification and testing
procedures required in 40 CFR part
1054, subparts C and F. Manufacturers
of equipment containing stationary SI
internal combustion engines meeting
the provisions of 40 CFR part 1054 must
meet the provisions of 40 CFR part
1060, subpart C, to the extent they apply
to equipment manufacturers.
m 25. Revise §60.4239 to read as
follows:

§60.4239 What are my compliance
requirements if | am a manufacturer of
stationary Sl internal combustion engines
>19 KW (25 HP) that use gasoline or a
manufacturer of equipment containing such
engines?

Stationary SI internal combustion
engine manufacturers who are subject to
the emission standards specified in
§60.4231(b) must certify their stationary
SIICE using the certification procedures
required in 40 CFR part 1048, subpart C,
and must test their engines as specified
in that part. Stationary SI internal
combustion engine manufacturers who
certify their stationary SI ICE with a
maximum engine power less than or
equal to 30 KW (40 HP) with a total
displacement less than or equal to 1,000
cc to the certification emission
standards and other requirements for
new nonroad SI engines in 40 CFR part
1054, and manufacturers of stationary SI
emergency engines that are greater than
25 HP and less than 130 HP who meet
the Phase 1 emission standards in 40
CFR part 1054, appendix I, applicable to
class II engines, must certify their
stationary SI ICE using the certification
and testing procedures required in 40
CFR part 1054, subparts C and F.
Manufacturers of equipment containing
stationary SI internal combustion
engines meeting the provisions of 40
CFR part 1054 must meet the provisions
of 40 CFR part 1060, subpart C, to the
extent they apply to equipment
manufacturers.

m 26. Revise § 60.4240 to read as
follows:

§60.4240 What are my compliance
requirements if | am a manufacturer of
stationary Sl internal combustion engines
>19 KW (25 HP) that are rich burn engines
that use LPG or a manufacturer of
equipment containing such engines?
Stationary SI internal combustion
engine manufacturers who are subject to
the emission standards specified in
§60.4231(c) must certify their stationary
SIICE using the certification procedures
required in 40 CFR part 1048, subpart C,
and must test their engines as specified
in that part. Stationary SI internal
combustion engine manufacturers who
certify their stationary SI ICE with a
maximum engine power less than or
equal to 30 KW (40 HP) with a total
displacement less than or equal to 1,000
cc to the certification emission
standards and other requirements for
new nonroad SI engines in 40 CFR part
1054, and manufacturers of stationary SI
emergency engines that are greater than
25 HP and less than 130 HP who meet
the Phase 1 emission standards in 40
CFR part 1054, appendix I, applicable to
class II engines, must certify their
stationary SI ICE using the certification
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and testing procedures required in 40
CFR part 1054, subparts C and F.
Manufacturers of equipment containing
stationary SI internal combustion
engines meeting the provisions of 40
CFR part 1054 must meet the provisions
of 40 CFR part 1060, subpart C, to the
extent they apply to equipment
manufacturers.

m 27. Amend § 60.4241 by revising
paragraphs (a) and (b) to read as follows:

§60.4241 What are my compliance
requirements if | am a manufacturer of
stationary Sl internal combustion engines
participating in the voluntary certification
program or a manufacturer of equipment
containing such engines?

(a) Manufacturers of stationary SI
internal combustion engines with a
maximum engine power greater than 19
KW (25 HP) that do not use gasoline and
are not rich burn engines that use LPG
can choose to certify their engines to the
emission standards in §60.4231(d) or
(e), as applicable, under the voluntary
certification program described in this
subpart. Manufacturers who certify their
engines under the voluntary
certification program must meet the
requirements as specified in paragraphs
(b) through (g) of this section. In
addition, manufacturers of stationary SI
internal combustion engines who
choose to certify their engines under the
voluntary certification program, must
also meet the requirements as specified
in § 60.4247. Manufacturers of
stationary SI internal combustion
engines who choose not to certify their
engines under this section must notify
the ultimate purchaser that testing
requirements apply as described in
§60.4243(b)(2); manufacturers must
keep a copy of this notification for five
years after shipping each engine and
make those documents available to EPA
upon request.

(b) Manufacturers of engines other
than those certified to standards in 40
CFR part 1054 must certify their
stationary SI ICE using the certification
procedures required in 40 CFR part
1048, subpart C, and must follow the
same test procedures that apply to large
SI nonroad engines under 40 CFR part
1048, but must use the D1 cycle of
International Organization of
Standardization 8178—4: 1996(E)
(incorporated by reference, see 40 CFR
60.17) or the test cycle requirements
specified in Table 3 to 40 CFR 1048.505,
except that Table 3 of 40 CFR 1048.505
applies to high load engines only.
Manufacturers may certify their
stationary emergency engines at or
above 130 hp using assigned
deterioration factors established by EPA.
Stationary SI internal combustion

engine manufacturers who certify their
stationary SI ICE with a maximum
engine power less than or equal to 30
KW (40 HP) with a total displacement
less than or equal to 1,000 cc to the
certification emission standards and
other requirements for new nonroad SI
engines in 40 CFR part 1054, and
manufacturers of emergency engines
that are greater than 25 HP and less than
130 HP who meet the Phase 1 standards
in 40 CFR part 1054, appendix I,
applicable to class II engines, must
certify their stationary SI ICE using the
certification and testing procedures
required in 40 CFR part 1054, subparts
C and F. Manufacturers of equipment
containing stationary SI internal
combustion engines meeting the
provisions of 40 CFR part 1054 must
meet the provisions of 40 CFR part
1060, subpart C, to the extent they apply
to equipment manufacturers.

* * * * *

m 28. Revise §60.4242 to read as
follows:

§60.4242 What other requirements must |
meet if | am a manufacturer of stationary SI
internal combustion engines or equipment
containing stationary Sl internal
combustion engines or a manufacturer of
equipment containing such engines?

(a) Stationary SI internal combustion
engine manufacturers must meet the
provisions of 40 CFR parts 1048, 1054,
and 1068, as applicable, except that
engines certified pursuant to the
voluntary certification procedures in
§60.4241 are subject only to the
provisions indicated in § 60.4247 and
are permitted to provide instructions to
owners and operators allowing for
deviations from certified configurations,
if such deviations are consistent with
the provisions of paragraphs
§60.4241(c) through (f). Manufacturers
of equipment containing stationary SI
internal combustion engines meeting
the provisions of 40 CFR part 1054 must
meet the provisions of 40 CFR part
1060, as applicable. Labels on engines
certified to 40 CFR part 1048 must refer
to stationary engines, rather than or in
addition to nonroad engines, as
appropriate.

(b) An engine manufacturer certifying
an engine family or families to
standards under this subpart that are
identical to standards identified in 40
CFR part 1048 or 1054 for that model
year may certify any such family that
contains both nonroad and stationary
engines as a single engine family and/
or may include any such family
containing stationary engines in the
averaging, banking and trading
provisions applicable for such engines
under those parts. This provision also

applies to equipment or component
manufacturers certifying to standards
under 40 CFR part 1060.

(c) Manufacturers of engine families
certified to 40 CFR part 1048 may meet
the labeling requirements referred to in
paragraph (a) of this section for
stationary SI ICE by either adding a
separate label containing the
information required in paragraph (a) of
this section or by adding the words
“and stationary” after the word
“nonroad” to the label.

(d) For all engines manufactured on or
after January 1, 2011, and for all engines
with a maximum engine power greater
than 25 HP and less than 130 HP
manufactured on or after July 1, 2008,

a stationary SI engine manufacturer that
certifies an engine family solely to the
standards applicable to emergency
engines must add a permanent label
stating that the engines in that family
are for emergency use only. The label
must be added according to the labeling
requirements specified in 40 CFR
1048.135(b).

(e) All stationary SI engines subject to
mandatory certification that do not meet
the requirements of this subpart must be
labeled and exported according to 40
CFR 1068.230. Manufacturers of
stationary engines with a maximum
engine power greater than 25 HP that
are not certified to standards and other
requirements under 40 CFR part 1048
are subject to the labeling provisions of
40 CFR 1048.20 pertaining to excluded
stationary engines.

(f) For manufacturers of gaseous-
fueled stationary engines required to
meet the warranty provisions in
1054.120, we may establish an hour-
based warranty period equal to at least
the certified emissions life of the
engines (in engine operating hours) if
we determine that these engines are
likely to operate for a number of hours
greater than the applicable useful life
within 24 months. We will not approve
an alternate warranty under this
paragraph (f) for nonroad engines. An
alternate warranty period approved
under this paragraph (f) will be the
specified number of engine operating
hours or two years, whichever comes
first. The engine manufacturer shall
request this alternate warranty period in
its application for certification or in an
earlier submission. We may approve an
alternate warranty period for an engine
family subject to the following
conditions:

(1) The engines must be equipped
with non-resettable hour meters.

(2) The engines must be designed to
operate for a number of hours
substantially greater than the applicable
certified emissions life.
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(3) The emission-related warranty for
the engines may not be shorter than any
published warranty offered by the
manufacturer without charge for the
engines. Similarly, the emission-related
warranty for any component shall not be
shorter than any published warranty
offered by the manufacturer without
charge for that component.

m 29. Amend § 60.4243 by revising
paragraph (f) to read as follows:

§60.4243 What are my compliance
requirements if | am an owner or operator
of a stationary Sl internal combustion
engine?
* * * * *

(f) If you are an owner or operator of
a stationary SI internal combustion
engine that is less than or equal to 500
HP and you purchase a non-certified
engine or you do not operate and
maintain your certified stationary SI
internal combustion engine and control
device according to the manufacturer’s
written emission-related instructions,
you are required to perform initial
performance testing as indicated in this
section, but you are not required to
conduct subsequent performance testing
unless the stationary engine is rebuilt or
undergoes major repair or maintenance.
A rebuilt stationary SI ICE means an
engine that has been rebuilt as that term
is defined in 40 CFR 1068.120(b).
* * * * *
m 30. Amend § 60.4245 by revising
paragraph (a)(3) to read as follows:

§60.4245 What are my notification,
reporting, and recordkeeping requirements
if | am an owner or operator of a stationary
Sl internal combustion engine?

* * * * *

* k%
a

(3) If the stationary SI internal
combustion engine is a certified engine,
documentation from the manufacturer
that the engine is certified to meet the
emission standards and information as
required in 40 CFR parts 1048, 1054,
and 1060, as applicable.

* * * * *
m 31. Amend § 60.4247 by revising
paragraph (a) to read as follows:

§60.4247 What parts of the mobile source
provisions apply to me if | am a
manufacturer of stationary Sl internal
combustion engines or a manufacturer of
equipment containing such engines?

(a) Manufacturers certifying to
emission standards in 40 CFR part 1054
must meet the provisions of 40 CFR part
1054. Note that 40 CFR part 1054,
Appendix I, describes various
provisions that do not apply for engines
meeting Phase 1 standards.
Manufacturers of equipment containing
stationary SI internal combustion

engines meeting the provisions of 40
CFR part 1054 must meet the provisions
of 40 CFR part 1060 to the extent they
apply to equipment manufacturers.

* * * * *

m 32. Amend § 60.4248 by revising the
definition for “Certified emissions life”
and “Certified stationary internal
combustion engine” to read as follows:

§60.4248 What definitions apply to this
subpart?
* * * * *

Certified emissions life means the
period during which the engine is
designed to properly function in terms
of reliability and fuel consumption,
without being remanufactured, specified
as a number of hours of operation or
calendar years, whichever comes first.
The values for certified emissions life
for stationary SI ICE with a maximum
engine power less than or equal to 19
KW (25 HP) are given in 40 CFR
1054.107 and 40 CFR 1060.101, as
appropriate. The values for certified
emissions life for stationary SI ICE with
a maximum engine power greater than
19 KW (25 HP) certified to 40 CFR part
1048 are given in 40 CFR 1048.101(g).
The certified emissions life for
stationary SI ICE with a maximum
engine power greater than 75 KW (100
HP) certified under the voluntary
manufacturer certification program of
this subpart is 5,000 hours or 7 years,
whichever comes first. You may request
in your application for certification that
we approve a shorter certified emissions
life for an engine family. We may
approve a shorter certified emissions
life, in hours of engine operation but not
in years, if we determine that these
engines will rarely operate longer than
the shorter certified emissions life. If
engines identical to those in the engine
family have already been produced and
are in use, your demonstration must
include documentation from such in-
use engines. In other cases, your
demonstration must include an
engineering analysis of information
equivalent to such in-use data, such as
data from research engines or similar
engine models that are already in
production. Your demonstration must
also include any overhaul interval that
you recommend, any mechanical
warranty that you offer for the engine or
its components, and any relevant
customer design specifications. Your
demonstration may include any other
relevant information. The certified
emissions life value may not be shorter
than any of the following:

(1) 1,000 hours of operation.

(2) Your recommended overhaul
interval.

(3) Your mechanical warranty for the
engine.

Certified stationary internal
combustion engine means an engine that
belongs to an engine family that has a
certificate of conformity that complies
with the emission standards and
requirements in this part, or of 40 CFR
part 1048 or 40 CFR part 1054, as
appropriate.

* * * * *

PART 85—CONTROL OF AIR
POLLUTION FROM MOBILE SOURCES

m 33. The authority citation for part 85
continues to read as follows:

Authority: 42 U.S.C. 7401-7671q.

Subpart O—[Removed and Reserved]

m 34. Remove and reserve Subpart O,
consisting of §§85.1401 through
85.1415

m 35. Amend § 85.1501 by revising
paragraph (a) to read as follows:

§85.1501 Applicability.

(a) Except where otherwise indicated,
this subpart is applicable to motor
vehicles offered for importation or
imported into the United States for
which the Administrator has
promulgated regulations under 40 CFR
part 86, subpart S, prescribing emission
standards, but which are not covered by
certificates of conformity issued under
section 206(a) of the Clean Air Act (i.e.,
which are nonconforming vehicles as
defined below), as amended, and part 86
at the time of conditional importation.
Compliance with regulations under this
subpart shall not relieve any person or
entity from compliance with other
applicable provisions of the Clean Air
Act. This subpart no longer applies for
heavy-duty engines certified under 40
CFR part 86, subpart A; references in
this subpart to “engines” therefore do
not apply.

m 36. Amend § 85.1511 by adding
introductory text and paragraph (b)(5) to
read as follows:

§85.1511 Exemptions and exclusions.

The exemption provisions of 40 CFR
part 1068, subpart D, apply instead of
the provisions of this section for heavy-
duty motor vehicles and heavy-duty
motor vehicle engines regulated under
40 CFR part 86, subpart A, 40 CFR part
1036, and 40 CFR part 1037. The
following provisions apply for other
motor vehicles and motor vehicle
engines:

(b) * % %

(5) Export exemption. Vehicles may
qualify for a temporary exemption
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under the provisions of 40 CFR
1068.325(d).

* * * * *

m 37. Revise §85.1514 toread as
follows:

§85.1514 Treatment of confidential
information.

The provisions of 40 CFR 1068.10
apply for information you consider
confidential.

m 38. Amend § 85.1701 by revising
paragraph (a)(1) to read as follows:

§85.1701 General applicability.

(a) * *x %

(1) Beginning January 1, 2014, the
exemption provisions of 40 CFR part
1068, subpart C, apply instead of the
provisions of this subpart for heavy-
duty motor vehicle engines regulated
under 40 CFR part 86, subpart A, except
that the nonroad competition exemption
of 40 CFR 1068.235 and the nonroad
hardship exemption provisions of 40
CFR 1068.245, 1068.250, and 1068.255
do not apply for motor vehicle engines.
Note that the provisions for emergency
vehicle field modifications in § 85.1716
continue to apply for heavy-duty
engines.

* * * * *
m 39. Revise §85.1712 toread as
follows:

§85.1712 Treatment of confidential
information.

The provisions of 40 CFR 1068.10
apply for information you consider
confidential.

m 40. Revise § 85.1801 to read as
follows:

§85.1801 Applicability and definitions.

(a) The recall provisions of 40 CFR
part 1068, subpart E, apply instead of
the provisions of this subpart for heavy-
duty motor vehicles and heavy-duty
motor vehicle engines regulated under
40 CFR part 86, subpart A, 40 CFR part
1036, and 40 CFR part 1037. The
provisions of this subpart S apply for
other motor vehicles and motor vehicle
engines.

(b) For the purposes of this subpart,
except as otherwise provided, words
shall be defined as provided for by
sections 214 and 302 of the Clean Air
Act, 42 U.S.C. 1857, as amended.

(1) Act shall mean the Clean Air Act,
42 U.S.C. 1857, as amended.

(2) Days shall mean calendar days.

m 41. Revise § 85.1807 toread as
follows:

§85.1807 Public hearings.

Manufacturers may request a hearing
as described in 40 CFR part 1068,
subpart G.

m 42. Revise §85.1808 to read as
follows:

§85.1808 Treatment of confidential
information.

The provisions of 40 CFR 1068.10
apply for information you consider
confidential.

m 43. Amend § 85.1902 by revising
paragraph (b)(2) to read as follows:

§85.1902 Definitions.
* * * * *

(b) * % %

(2) A defect in the design, materials,
or workmanship in one or more
emission-related parts, components,
systems, software or elements of design
which must function properly to ensure
continued compliance with greenhouse
gas emission standards.

* * * * *

m 44. Amend § 85.2102 revising
paragraph (a)(18) and by adding and
reserving paragraph (b) to read as
follows:

§85.2102 Definitions.

(a] * % %

(18) MOD Director has the meaning
given for “Designated Compliance
Officer” in 40 CFR 1068.30.

(b) [Reserved].

m 45. Amend § 85.2115 by revising
paragraph (a)(4) to read as follows:

§85.2115 Notification of intent to certify.
(8] N
(4) Two complete and identical copies
of the notification and any subsequent
industry comments on any such
notification shall be submitted by the
aftermarket manufacturer to: MOD
Director.
* * * * *
m 46. Revise §85.2301 toread as
follows:

§85.2301 Applicability.

The definitions provided by this
subpart are effective February 23, 1995
and apply to all motor vehicles
regulated under 40 CFR part 86, subpart
S, and to highway motorcycles regulated
under 40 CFR part 86, subparts E and F.
The definitions and related provisions
in 40 CFR part 1036, 40 CFR part 1037,
and 40 CFR part 1068 apply instead of
the provisions in this subpart for heavy-
duty motor vehicles and heavy-duty
motor vehicle engines regulated under
40 CFR part 86, subpart A, 40 CFR part
1036, and 40 CFR part 1037.

PART 86—CONTROL OF EMISSIONS
FROM NEW AND IN-USE HIGHWAY
VEHICLES AND ENGINES

m 47. The authority statement for part 86
continues to read as follows:

Authority: 42 U.S.C. 7401-7671q.

m 48. Section 86.1 is amended by:

m a. Revising the last sentence of
paragraph (a);

m b. Redesignating paragraphs (b)(19)
through (21) as paragraphs (b)(21)
through (23); and

m c. Adding new paragraphs (b)(19) and
(20).

The revision and additions read as
follows:

(a) * * *.For information on the
availability of this material at NARA,
email fedreg.legal@nara.gov, or go to
www.archives.gov/federal-register/cfr/
ibr-locations.html.

(b) * *x %

(19) ASTM D5769-15, Standard Test
Method for Determination of Benzene,
Toluene, and Total Aromatics in
Finished Gasolines by Gas
Chromatography/Mass Spectrometry,
approved December 1, 2015
(“ASTM5769”), IBR approved for
§§ 86.113—04(a), 86.213(a), and
86.513(a).

(20) ASTM D6550-15, Standard Test
Method for Determination of Olefin
Content of Gasolines by Supercritical-
Fluid Chromatography, approved
December 1, 2015 (“ASTM D6550”), IBR
approved for §§ 86.113—04(a), 86.213(a),
and 86.513(a).

* * * * *

m 49. Section 86.004—15 is amended by
revising paragraph (a)(1) to read as
ollows:

§86.004-15 NOx plus NMHC and
particulate averaging, trading, and banking
for heavy-duty engines.

(a)(1) Heavy-duty engines eligible for
NOx plus NMHC and particulate
averaging, trading and banking
programs are described in the applicable
emission standards sections in this
subpart. For manufacturers not selecting
Options 1 or 2 contained in § 86.005—
10(f), the ABT program requirements
contained in § 86.000—15 apply for 2004
model year Otto-cycle engines, rather
than the provisions contained in this
§ 86.004—15. Participation in these
programs is voluntary.

m 50. Section 86.010-18 is amended
by—

m a. Revising paragraphs (a)(5),
(@)2)(i1)(B), and (g)(2)(iii)(C).

m b. Adding paragraph (g)(2)(iii)(D).
m c. Removing and reserving paragraph
(M(2)(1).

m d. Revising paragraph (1)(2)(iii) and
(m)(3).

m e. Adding paragraph (m)(4).

m f. Revising paragraphs (p)(3) and
(p)(4).
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The revisions and additions read as
follows:

§86.010-18 On-board Diagnostics for
engines used in applications greater than
14,000 pounds GVWR.

(a) * k%

(5) Engines families that we determine
conform to the requirements of this
paragraph (a)(5) are deemed to comply
with the requirements of this section,
irrespective of complete conformance
with the provisions of paragraphs (b)
through (1) of this section.

(i) A manufacturer may demonstrate
how the OBD system they have
designed to comply with California OBD
requirements for engines used in
applications greater than 14,000 pounds
also complies with the intent of the
provisions of paragraphs (b) through (1)
of this section. To make use of this
alternative, the manufacturer must
demonstrate to the Administrator how
the OBD system they intend to certify
meets the intent behind all of the
requirements of this section, where
applicable (e.g., paragraph (h) of this
section would not apply for a diesel
fueled/CI engine). Furthermore, if
making use of this alternative, the
manufacturer must comply with the
specific certification documentation
requirements of paragraph (m)(3) of this
section.

(ii) A manufacturer may demonstrate
how the OBD system of a new engine
family is sufficiently equivalent to the
OBD system of a previously certified
engine family (including engine families
previously certified under paragraph
(a)(5)(1)) of this section to demonstrate
that the new engine family complies
with the intent of the provisions of
paragraphs (b) through (1) of this
section. To make use of this alternative,
manufacturers must demonstrate to the
Administrator how the OBD systems
they intend to certify meet the intent
behind all the requirements of this
section, where applicable. For example,
paragraph (h) of this section would not
apply for a diesel-fueled engine.
Furthermore, if making use of this
alternative, the manufacturer must
comply with the specific certification
documentation requirements of
paragraph (m)(4) of this section.

* * * * *
* % %
* *x %

(g
(2

—

(ii) * % %

(B) For model years 2013 and later, on
engines equipped with sensors that can
detect combustion or combustion
quality (e.g., for use in engines with
homogeneous charge compression
ignition (HCCI) control systems), the
OBD system must detect a misfire

malfunction when the percentage of
misfire is 5 percent or greater.

(111] * % %

(C) For model years 2013 through
2018, on engines equipped with sensors
that can detect combustion or
combustion quality, the OBD system
must monitor continuously for engine
misfire when positive torque is between
20 and 75 percent of peak torque, and
engine speed is less than 75 percent of
maximum engine speed. If a monitoring
system cannot detect all misfire patterns
under all required engine speed and
load conditions, the manufacturer may
request that the Administrator approve
the monitoring system nonetheless. In
evaluating the manufacturer’s request,
the Administrator will consider the
following factors: The magnitude of the
region(s) in which misfire detection is
limited; the degree to which misfire
detection is limited in the region(s) (i.e.,
the probability of detection of misfire
events); the frequency with which said
region(s) are expected to be encountered
in-use; the type of misfire patterns for
which misfire detection is troublesome;
and demonstration that the monitoring
technology employed is not inherently
incapable of detecting misfire under
required conditions (i.e., compliance
can be achieved on other engines). The
evaluation will be based on the
following misfire patterns: Equally
spaced misfire occurring on randomly
selected cylinders; single cylinder
continuous misfire; and, paired cylinder
(cylinders firing at the same crank
angle) continuous misfire.

(D) For 20 percent of 2019 model year,
50 percent of 2020 model, and 100
percent of 2021 model year diesel
engines (percentage based on the
manufacturer’s projected sales volume
of all diesel engines subject to this
regulation) equipped with sensors that
can detect combustion or combustion
quality, the OBD system must monitor
continuously for engine misfire under
all positive torque engine speed
conditions except within the following
range: The engine operating region
bound by the positive torque line (i.e.,
engine torque with transmission in
neutral) and the two following points:
Engine speed of 50 percent of maximum
engine speed with the engine torque at
the positive torque line, and 100 percent
of the maximum engine speed with the
engine torque at 10 percent of peak
torque above the positive torque line. If
a monitoring system cannot detect all
misfire patterns under all required
engine speed and load conditions, the
manufacturer may request that the
Administrator approve the monitoring
system nonetheless. In evaluating the
manufacturer’s request, the

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

* * * * *

n* * *

(2) * x %

(iii) For model years 2013 and later.
(A) A manufacturer certifying one to
five engine families in a given model
year must provide emissions test data
for a single test engine from one engine
rating. A manufacturer certifying six to
ten engine families in a given model
year must provide emissions test data
for a single test engine from two
different engine ratings. A manufacturer
certifying eleven or more engine
families in a given model year must
provide emissions test data for a single
test engine from three different engine
ratings. A manufacturer may forego
submittal of test data for one or more of
these test engines if data have been
submitted previously for all of the
engine ratings and/or if all requirements
for certification carry-over from one
model year to the next are satisfied,
and/or if differences from previously
submitted engines are not relevant to
emissions or diagnostic demonstration
(such as changes to supported data
stream parameters or changes to
monitors not associated with
demonstrating or enabling demonstrated
emission threshold diagnostics). For
purposes of this paragraph (1)(2)(iii), you
may ask to exclude special families
(such as California variants) from your
count of engine families.

* * * * *

(m)‘k * %

(3) In addition to the documentation
required by paragraphs (m)(1) and (2) of
this section, a manufacturer making use
of paragraph (a)(5)(i) of this section
must submit the following information
with their application for certification:
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(i) A detailed description of how the
OBD system meets the intent of this
section.

(ii) A detailed description of why the
manufacturer has chosen not to design
the OBD system to meet the
requirements of this section and has
instead designed the OBD system to
meet the applicable California OBD
requirements.

(iii) A detailed description of any
deficiencies granted by the California
staff and any concerns raised by
California staff. A copy of a California
Executive Order alone will not be
considered acceptable toward meeting
this requirement. This description shall
also include, to the extent feasible, a
plan with timelines for resolving
deficiencies and/or concerns.

(4) In addition to the documentation
required by paragraphs (m)(1) and (2) of
this section, a manufacturer making use
of paragraph (a)(5)(ii) of this section
must submit the following information
with their application for certification:

(i) A detailed description of how the
OBD system meets the intent of this
section.

(ii) A detailed description of changes
made from the previously certified OBD

system.
* * * * *

(p) EE

(3) For model years 2016 through
2018. (i) On the engine ratings tested
according to paragraph (1)(2)(iii) of this
section, the certification emissions
thresholds shall apply in-use.

(ii) On the manufacturer’s remaining
engine ratings, separate in-use
emissions thresholds shall apply. These
thresholds are determined by doubling
the applicable thresholds as shown in
Table 1 of paragraph (g) of this section
and Table 2 of paragraph (h) of this
section. The resultant thresholds apply
only in-use and do not apply for
certification or selective enforcement
auditing.

(iii) For monitors subject to meeting
the minimum in-use monitor
performance ratio of 0.100 in paragraph
(d)(1)(ii) of this section, the OBD system
shall not be considered noncompliant
unless a representative sample indicates
the in-use ratio is below 0.088 except for
filtering performance monitors for PM
filters (paragraph (g)(8)(ii)(A) of this
section) and missing substrate monitors
(paragraph (g)(8)(ii)(D) of this section)
for which the OBD system shall not be
considered noncompliant unless a
representative sample indicates the in-
use ratio is below 0.050.

(iv) An OBD system shall not be
considered noncompliant solely due to

a failure or deterioration mode of a
monitored component or system that
could not have been reasonably foreseen
to occur by the manufacturer.

(4) For model years 2019 and later. (i)
On all engine ratings, the certification
emissions thresholds shall apply in-use.

(ii) For monitors subject to meeting
the minimum in-use monitor
performance ratio of 0.100 in paragraph
(d)(1)(ii) of this section, the OBD system
shall not be considered noncompliant
unless a representative sample indicates
the in-use ratio is below 0.088.

(iii) An OBD system shall not be
considered noncompliant solely due to
a failure or deterioration mode of a
monitored component or system that the
manufacturer could not have reasonably

foreseen.
* * * * *

m 51. Section 86.113-04 is amended by
revising paragraph (a)(1) to read as
follows:

§86.113-04 Fuel specifications.

* * * * *

(a) * % %

(1) Gasoline meeting the following
specifications, or substantially
equivalent specifications approved by
the Administrator, must be used for
exhaust and evaporative testing:
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Table 1 to §86.113-04-Test fuel specifications for gasoline without ethanol

Reference
Item Regular Procedure!

Research octane, Minimum? 93 ASTM D2699
Octane sensitivity? 7.5 ASTM D2700
Distillation Range (°F):

Evaporated initial boiling point® 75-95

10% evaporated 120 - 135

50% evaporated 200 - 230 ASTM D36

90% evaporated 300 - 325

Evaporated final boiling point 415 Maximum

. . ASTM D1319 or
[1) [1)
Total Aromatic Hydrocarbon (vol %) 35% Maximum ASTM D5769
) . ASTM D1319 or
0/N\4 0
Olefins (vol %) 10% Maximum ASTM D6550
Lead, g/gallon (g/liter), Maximum 0.050 ASTM D3237
(0.013)
Phosphorous, g/gallon (g/liter), Maximum | 0.005 ASTM D3231
(0.0013)

Total sulfur, wt. %° 0.0015 — 0.008 ASTM D2622
Dry Vapor Pressure Equivalent (DVPE), 60.0-63.4
kPa (psi)® (8.7-9.2) ASTM D>191

! Incorporated by reference, see §86.1.

2 Octane specifications are optional for manufacturer testing.

3 For testing at altitudes above 1,219 m (4000 feet), the specified range is 75-105°
F.

1ASTM D6550 prescribes measurement of olefin concentration in mass %.
Multiply this result by 0.857 and round to the first decimal place to determine the
olefin concentration in volume %o.

* Sulfur concentration will not exceed 0.0045 weight percent for EPA testing.

6 For testing unrelated to evaporative emission control, the specified range is 54.8-
63.7 kPa (8.0-9.2 psi). For testing at altitudes above 1,219 m (4000 feet), the
specified range is 52.0-55.4 kPa (7.6-8.0 psi). Calculate dry vapor pressure
equivalent, DVPE, based on the measured total vapor pressure, pr, using the
following equation: DI'PE (kPa) = 0.956-pr - 2.39 (or DVPE (psi) = 0.956-pt —
0.347). DVPE is intended to be equivalent to Reid Vapor Pressure using a

different test method.

* * * * * m 52. Section 86.129-00 is amended by §86.129-00 Road load power, test weight,
revising paragraph (H)(1)({1)(C) to read as and inertia weight class determination.
follows: * * * * *
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() *

(i) * *

(C) Regardless of other requirements
in this section relating to the testing of
HLDTs, for Tier 2 and Tier 3 HLDTs, the
test weight basis for FTP and SFTP
testing (both US06 and SC03), if
applicable, is the vehicle curb weight
plus 300 pounds. For MDPVs certified
to standards in bin 11 in Tables S04-1
and 2 in § 86.1811-04, the test weight
basis must be adjusted loaded vehicle
weight (ALVW) as defined in this part.

* * * * *

m 53. Section 86.130-96 is amended by

* %
*

revising paragraph (a) to read as follows:

§86.130-96 Test sequence; general
requirements.
* * * * *

(a)(1) Gasoline- and methanol-fueled
vehicles. The test sequence shown in
Figure 1 of 40 CFR 1066.801 shows the

steps encountered as the test vehicle
undergoes the procedures subsequently
described to determine conformity with
the standards set forth. The full three-
diurnal sequence depicted in Figure 1 of
40 CFR 1066.801 tests vehicles for all
sources of evaporative emissions. The
supplemental two-diurnal test sequence
is designed to verify that vehicles
sufficiently purge their evaporative
canisters during the exhaust emission
test. Sections 86.132—96, 86.133—96 and
86.138-96 describe the separate
specifications of the supplemental two-
diurnal test sequence.

(2) Gaseous-fueled vehicles. The test
sequence shown in figure Figure 1 of 40
CFR 1066.801 shows the steps
encountered as the test vehicle
undergoes the procedures subsequently
described to determine conformity with
the standards set forth, with the
exception that the fuel drain and fill and

precondition canister steps are not
required for gaseous-fueled vehicles. In
addition, the supplemental two-diurnal
test and the running loss test are not

required.
* * * * *

m 54. Section 86.213 is amended by
revising paragraph (a)(2) to read as
follows:

§86.213 Fuel specifications.
(a) * *x %

(2) You may use the test fuel specified
in this paragraph (a)(2) for vehicles that
are not yet subject to exhaust testing
with an ethanol-blend test fuel under
§ 86.113. Manufacturers may certify
based on this fuel using carryover data
until testing with the ethanol-blend test
fuel is required. The following
specifications apply for gasoline test
fuel without ethanol:
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TABLE 1 OF § 86.213—COLD TEMPERATURE TEST FUEL SPECIFICATIONS FOR GASOLINE
WITHOUT ETHANOL
Item Regular Premium Reference

Procedure!
(RON+MON)/22 87.8+0.3 92.3+0.5 ig%ﬁ 333(9)(9)
- ASTM D2699
3

Sensitivity 7.5 7.5 ASTM D2700
Distillation Range (°F):

Evaporated initial boiling point 76 — 96 76 — 96

10% evaporated 98 -118 105 -125

50% evaporated 179 -214 195-225 ASTM D86

90% evaporated 316 - 346 316 - 346

Evaporated final boiling point 413 Maximum | 413 Maximum

. ASTM D1319 or
[)
Total Aromatic Hydrocarbon (vol %) 26.4+4.0 32.0+4.0 ASTM D5769
) ASTM D1319 or
0/\4
Olefins (vol %) 12.5+5.0 10.5+5.0 ASTM D6550
0.01, 0.01,
Lead, g/gallon Maximum Maximum ASTM D3237
0.005 0.005

Phosphorous, g/gallon Maximum Maximum ASTM D3231
Total sulfur, wt. %> 0.0015—-0.008 | 0.0015—-0.008 | ASTM D2622
RVP, psi 11.5+0.3 11.5+0.3 ASTM D5191
! Incorporated by reference, see § 86.1.
2 Octane specifications are optional for manufacturer testing. The premium fuel specifications apply for
vehicles designed to use high-octane premium fuel.
3 Sulfur concentration will not exceed 0.0045 weight percent for EPA testing.
4ASTM D6550 prescribes measurement of olefin concentration in mass %. Multiply this result by 0.857 and
round to the first decimal place to determine the olefin concentration in volume %.

emission standards at both low altitude

§86.401-97 [Removed]

W 55. Remove § 86.401-97.

m 56. Amend § 86.408-78 by adding
paragraphs (c) and (d) to read as follows:

§86.408-78 General standards; increase
in emissions; unsafe conditions.
* * * * *

(c) If a new motorcycle is designed to
require manual adjustment to
compensate for changing altitude, the
manufacturer must include the
appropriate instructions in the
application for certification. EPA will
review the instructions to ensure that
properly adjusted motorcycles will meet

and high altitude.

(d) An action to install parts, modify
engines, or perform other adjustments to
compensate for changing altitude is not
prohibited under 42 U.S.C. 7522 as long
as it is done consistent with the
manufacturer’s instructions.

§86.413-78 [Removed]

m 57.Remove § 86.413-78.

m 58. Amend § 86.419—-2006 by revising
paragraph (b) introductory text to read
as follows:

§86.419-2006 Engine displacement,
motorcycle classes.
* * * * *

(b) Motorcycles will be divided into
classes and subclasses based on engine
displacement.

* * * * *

m 59. Amend § 86.427-78 by revising
paragraph (a)(1) to read as follows:

§86.427-78 Emission tests.

(a)(1) Each test vehicle shall be driven
with all emission control systems
installed and operating for the following
total test distances, or for such lesser
distances as the Administrator may
agree to as meeting the objectives of this
procedure. (See § 86.419 for class
explanation.)
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Displacement class

Total
test distance
(kilometers)

Minimum
test distance
(kilometers)

Minimum
number of tests

6,000 2,500 4
6,000 2,500 4
9,000 2,500 4
....................................................... 15,000 3,500 4

m 60. Amend § 86.435-78 by revising
paragraph (b)(1) to read as follows:

§86.435-78 Extrapolated emission values.
* * * * *

(b) * *x %

(1) If the useful life emissions are at
or below the standards, certification will
be granted.

* * * * *

m 61. Amend § 86.436—78 by revising
paragraph (d) to read as follows:

§86.436-78 Additional service
accumulation.
* * * * *

(d) To qualify for certification:

(1) The full life emission test results
must be at or below the standards, and

(2) The deterioration line must be
below the standard at the minimum test
distance and the useful life, or all points

used to generate the line, must be at or
below the standard.

m 62. Amend § 86.513 by revising
paragraphs (a)(1) and (a)(3) to read as
follows:

§86.513 Fuel and engine lubricant
specifications.

(a) Gasoline. (1) Use gasoline meeting
the following specifications for exhaust
and evaporative emission testing:
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TABLE 1 OF§ 86.513—GASOLINE TEST FUEL SPECIFICATIONS
Item | Value | Procedure!

Distillation Range:

1. Initial boiling point, °C 23.9—35.02

2. 10% point, °C 48.9—57.2

3. 50% point, °C 93.3—110.0 ASTM D86

4. 90% point, °C 148.9—162.8

5. End point, °C 212.8 maximum

Total aromatic hydrocarbon, volume 35 maximum ASTM DI1319 or

% ASTM D5769

) . ASTM D1319 or
0/3

Olefins, volume % 10 maximum ASTM D6550
Lead (organic), g/liter 0.013 maximum [|ASTM D3237
Phosphorous, g/liter 0.0013 maximum [ASTM D3231
Sulfur, weight % 0.008 maximum [ASTM D2622
Dry Vapor Pressure Equivalent 4
(DVPE), kPa 55210 63.4 ASTM D5191
! Incorporated by reference, see § 86.1.
2 For testing at altitudes above 1,219 m, the specified initial boiling point range is
(23.9 t0 40.0) °C.
3 ASTM D6550 prescribes measurement of olefin concentration in mass %. Multiply
this result by 0.857 and round to the first decimal place to determine the olefin
concentration in volume %.
4 For testing at altitudes above 1,219 m, the specified volatility range is 52 to 55 kPa.
Calculate dry vapor pressure equivalent, DVPFE, based on the measured total vapor
pressure, pr, using the following equation: DVPE (kPa) = 0.956+pr - 2.39 (or DVPE
(psi) = 0.956-pr - 0.347). DIVPE is intended to be equivalent to Reid Vapor Pressure
using a different test method.

(3) Manufacturers may alternatively
use ethanol-blended gasoline meeting
the specifications described in 40 CFR
1065.710(b) for general testing without
our advance approval. Manufacturers
using the ethanol-blended fuel for
certifying a given engine family may
also use it for any testing for that engine
family under this part. If manufacturers
use the ethanol-blended fuel for
certifying a given engine family, EPA
may use the ethanol-blended fuel or the

neat gasoline test fuel specified in this
section for that engine family.
Manufacturers may also request to use
fuels meeting alternate specifications as
described in 40 CFR 1065.701(b).

* * * * *

m 63. Revise § 86.531-78 to read as
follows:
§86.531-78 Vehicle preparation.

(a) The manufacturer shall provide
additional fittings and adapters, as
required by the Administrator, to

accommodate a fuel drain at the lowest
point possible in the tank(s) as installed
on the vehicle, and to provide for
exhaust sample collection.

(b) Connect the motorcycle’s exhaust
system to the analyzer for all exhaust
emission measurements. Seal the
exhaust system as needed to ensure that
any remaining leaks do not affect the
demonstration that the motorcycle
complies with standards. Sealing all
known leaks is recommended.
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W 64. Revise § 86.1362 to read as
follows:

§86.1362 Steady-state testing with a
ramped-modal cycle.

(a) This section describes how to test
engines under steady-state conditions.

Perform ramped-modal testing as
described in 40 CFR 1036.505 and 40
CFR part 1065, except as specified in
this section.

(b) Measure emissions by testing the
engine on a dynamometer with the

following ramped-modal duty cycle to
determine whether it meets the
applicable steady-state emission
standards:

Engine testing Powertrain testing
- CO. weightin
RMC mode Time in mode Engi d12 Torque Vehicle speed Road-grade cosfficients (percegt)5 9
(seconds) ngine spee (percent) 23 (mi/hr) 4 a b c

1la Steady-state .. 170 | Warm Idle Warm Idle 0 0 0 6
1b Transition ....... 20 | Linear Transition .... Linear Transition ... 5.6E-6 —4.6E-3 =9 1E+0 | oot
2a Steady-state .. 173 53.38 ..o -1.6E-6 691.3E-6 2.1E+0 9
2b Transition ....... 20 Linear Transition ... 0 0 [0 R
3a Steady-state .. 219 -12.8E-6 10.2E-3 -1.6E+0 10
3b Transition ....... 20 0 0 [0 18 TR
4a Steady-state .. 217 -10.2E-6 7.8E-3| —-268.9E-3 10
4b  Transition ....... 20 —8.8E-6 6.7E-3 2.2E40 | oo
5a Steady-state .. 103 —8.0E-6 6.2E-3 | —623.0E-3 12
5b Transition ....... 20 —5.6E-6 4.4E-3 92.1E-3 | oo
6a Steady-state .. 100 —5.0E-6 3.5E-3 712.4E-3 12
6b Transition ....... 20 —6.9E-6 54E-3| —4731E-3 | oo
7a Steady-state .. 103 -11.1E-6 8.8E-3 —2.0E+0 12
7b Transition ....... 20 —8.6E-6 6.9E-3 =3 AE+0 | oo
8a Steady-state .. 194 —7.4E-6 5.5E-3 798.2E-3 9
8b Transition ....... 20 -13.2E-6 10.1E-3 —1.2E40 | ooviiiieeiieeee
9a Steady-state .. 218 -16.9E-6 13.6E-3 -3.2E+0 9
9b Transition ....... 20 | Linear Transition .... -16.7E-6 13.6E-3 -5.2E+40
10a Steady-state 171 —16.5E-6 13.1E-3 -1.3E+0
10b Transition ..... 20 -18.5E-6 15.4E-3 —2.9E+0 | oo
11a Steady-state 102 —24.7E-6 20.2E-3 —5.0E+0 1
11b Transition ..... 20 —22.1E-6 17.9E-3 =3.8E+0 | eoviriieiieee
12a Steady-state 100 -19.2E-6 15.5E-3 —2.5E+0 1
12b Transition ..... 20 —20.4E-6 16.5E-3 —BAE+0 | oo
13a Steady-state 102 -21.8E-6 17.7E-3 -3.7E+0 1
13b Transition ..... 20 | Linear Transition .... Linear Transition ... -11.8E-6 7.6E-3 17.6E40 | oo
14 Steady-state .. 168 | Warm Idle ............... Warm Idle .............. 0 0 0 6

1Engine speed terms are defined in 40 CFR part 1065.
2 Advance from one mode to the next within a 20 second transition phase. During the transition phase, command a linear progression from the settings of the cur-

rent mode to the settings of the next mode.

3The percent torque is relative to maximum torque at the commanded engine speed.
4See 40 CFR 1036.505(c) for a description of powertrain testing with the ramped-modal cycle, including the equation that uses the road-grade coefficients.
5Use the specified weighting factors to calculate composite emission results for CO, as specified in 40 CFR 1036.501.

Subpart P—[Removed and Reserved]

m 65. Remove and reserve Subpart P.

Subpart Q—[Removed and Reserved]

m 66. Remove and reserve Subpart Q.

m 67. Amend § 86.1803-01 by revising
the definitions for “‘Heavy-duty vehicle
and “Light-duty truck” to read as
follows:

§86.1803-01 Definitions.

* * * * *

’s

Heavy-duty vehicle means any
complete or incomplete motor vehicle
rated at more than 8,500 pounds GVWR.
Heavy-duty vehicle also includes
incomplete vehicles that have a curb
weight above 6,000 pounds or a basic
vehicle frontal area greater than 45
square feet. Note that MDPVs are heavy-
duty vehicles that are in many cases
subject to requirements that apply for
light-duty trucks.

* * * * *
Light-duty truck means any motor

vehicle that is not a heavy-duty vehicle,
but is:

(1) Designed primarily for purposes of
transportation of property or is a
derivation of such a vehicle; or

(2) Designed primarily for
transportation of persons and has a
capacity of more than 12 persons; or

(3) Available with special features
enabling off-street or off-highway

operation and use.
* * * * *

m 68. Amend § 86.1810-17 by adding
paragraph (j) to read as follows:

§86.1810-17 General requirements.

* * * * *

(j) Small-volume manufacturers that
modify a vehicle already certified by a
different company may recertify that
vehicle under this subpart S based on
the vehicle supplier’s compliance with
fleet average standards for criteria
exhaust emissions and evaporative
emissions, as follows:

(1) The recertifying manufacturer
must certify the vehicle at bin levels and
family emission limits that are the same
as or more stringent than the

corresponding bin levels and family
emission limits for the vehicle supplier.

(2) The recertifying manufacturer
must meet all the standards and
requirements described in this subpart
S, except for the fleet average standards
for criteria exhaust emissions and
evaporative emissions.

(3) The vehicle supplier must send
the small-volume manufacturer a
written statement accepting
responsibility to include the subject
vehicles in the vehicle supplier’s fleet
average calculations.

(4) The small-volume manufacturer
must describe in the application for
certification how the two companies are
working together to demonstrate
compliance for the subject vehicles. The
application must include the statement
from the vehicle supplier described in
paragraph (j)(3) of this section.

m 69. Amend § 86.1811-17 by revising
paragraph (b)(8)(iii)(C) to read as
follows:
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§86.1811-17 Exhaust emission standards
for light-duty vehicles, light-duty trucks and
medium-duty passenger vehicles.

* * * * *

b) * x %

8 * x %

* % %

HHH
=

iii)
(C) Vehicles must comply with the
Tier 2 SFTP emission standards for
NMHC + NOx and CO for 4,000-mile
testing that are specified in § 86.1811—
04(f)(1) if they are certified to
transitional Bin 85 or Bin 110 standards,
or if they are certified based on a fuel
without ethanol, or if they are not
certified to the Tier 3 PM standard. Note
that these standards apply under this
section for alternative fueled vehicles,
for flexible fueled vehicles when
operated on a fuel other than gasoline or
diesel fuel, and for MDPVs, even though
these vehicles were not subject to the
SFTP standards in the Tier 2 program.
* * * * *
m 70. Amend § 86.1813—17 by revising
the introductory text and paragraph
(a)(2)(i) to read as follows:

§86.1813-17 Evaporative and refueling
emission standards.

Vehicles must meet evaporative and
refueling emission standards as
specified in this section. These emission
standards apply for heavy duty vehicles
above 14,000 pounds GVWR as
specified in § 86.1801. These emission
standards apply for total hydrocarbon
equivalent (THCE) measurements using
the test procedures specified in subpart
B of this part, as appropriate. Note that
§ 86.1829 allows you to certify without
testing in certain circumstances. These
evaporative and refueling emission
standards do not apply for electric
vehicles, fuel cell vehicles, or diesel-
fueled vehicles, except as specified in
paragraph (b) of this section. Unless
otherwise specified, MDPVs are subject
to all the same provisions of this section
that apply to LDT4.

(a *

*  *

(2) * *x %

(i) The emission standard for the sum
of diurnal and hot soak measurements
from the two-diurnal test sequence and
the three-diurnal test sequence is based
on a fleet average in a given model year.
You must specify a family emission
limit (FEL) for each evaporative family.
The FEL serves as the emission standard
for the evaporative family with respect
to all required diurnal and hot soak
testing. Calculate your fleet-average
emission level as described in § 86.1860
based on the FEL that applies for low-
altitude testing to show that you meet
the specified standard. For multi-fueled
vehicles, calculate fleet-average
emission levels based only on emission

levels for testing with gasoline. You may
generate emission credits for banking
and trading and you may use banked or
traded credits for demonstrating
compliance with the diurnal plus hot
soak emission standard for vehicles
required to meet the Tier 3 standards,
other than gaseous-fueled vehicles, as
described in § 86.1861 starting in model
year 2017. You comply with the
emission standard for a given model
year if you have enough credits to show
that your fleet-average emission level is
at or below the applicable standard. You
may exchange credits between or among
evaporative families within an averaging
set as described in § 86.1861. Separate
diurnal plus hot soak emission
standards apply for each evaporative/
refueling emission family as shown for
high-altitude conditions. The sum of
diurnal and hot soak measurements may
not exceed the following Tier 3
standards:

* * * * *

m 71. Amend § 86.1817-05 by revising
paragraph (a)(1) to read as follows:

§86.1817-05 Complete heavy-duty vehicle
averaging, trading, and banking program.
a R
(1) Complete heavy-duty vehicles
eligible for the NOx averaging, trading
and banking program are described in
the applicable emission standards
section of this subpart. Participation in
this averaging, trading, and banking
program is voluntary.
m 72. Amend § 86.1818-12 by revising
paragraph (d) to read as follows:

§86.1818-12 Greenhouse gas emission
standards for light-duty vehicles, light-duty
trucks, and medium-duty passenger
vehicles.

* * * * *

(d) In-use CO, exhaust emission
standards. The in-use CO, exhaust
emission standard shall be the
combined city/highway carbon-related
exhaust emission value calculated for
the appropriate vehicle carline/
subconfiguration according to the
provisions of § 600.113—-12(g)(4) of this
chapter adjusted by the deterioration
factor from § 86.1823-08(m). Multiply
the result by 1.1 and round to the
nearest whole gram per mile. For in-use
vehicle carlines/subconfigurations for
which a combined city/highway carbon-
related exhaust emission value was not
determined under § 600.113-12(g)(4) of
this chapter, the in-use CO, exhaust
emission standard shall be the
combined city/highway carbon-related
exhaust emission value calculated
according to the provisions of § 600.208
of this chapter for the vehicle model

type (except that total model year
production data shall be used instead of
sales projections) adjusted by the
deterioration factor from § 86.1823—
08(m). Multiply the result by 1.1 and
round to the nearest whole gram per
mile. For vehicles that are capable of
operating on multiple fuels, except
plug-in hybrid electric vehicles, a
separate in-use standard shall be
determined for each fuel that the vehicle
is capable of operating on. These
standards apply to in-use testing
performed by the manufacturer
pursuant to regulations at §§ 86.1845
and 86.1846 and to in-use testing
performed by EPA.

m 73. Amend § 86.1838-01 by revising
paragraph (c)(2)(iii) to read as follows:

§86.1838-01 Small-volume manufacturer
certification procedures.
* * * * *

(c) * x %

(2) EE

(iii) The provisions of § 86.1845—
04(c)(2) that require one vehicle of each
test group during high mileage in-use
verification testing to have a minimum
odometer mileage of 75 percent of the
full useful life mileage do not apply.
* * * * *
m 74. Amend § 86.1868—12 by revising
paragraph (g) introductory text and
adding paragraph (g)(5) to read as
follows:

§86.1868-12 CO- credits for improving the
efficiency of air conditioning systems.
* * * * *

(g) AC17 validation testing and
reporting requirements. For 2020 and
later model years, manufacturers must
validate air conditioning credits by
using the AC17 Test Procedure as
follows:

* * * * *

(5) AC17 testing requirements apply
as follows for electric vehicles and plug-
in hybrid electric vehicles:

(i) Manufacturers may omit AC17
testing for electric vehicles. Electric
vehicles may qualify for air
conditioning efficiency credits based on
identified technologies, without testing.
The application for certification must
include a detailed description of the
vehicle’s air conditioning system and
identify any technology items eligible
for air conditioning efficiency credits.
Include additional supporting
information to justify the air
conditioning credit for each technology.

(ii) The provisions of paragraph
(g)(5)(i) of this section also apply for
plug-in hybrid electric vehicles if they
have an all electric range of at least 60
miles after adjustment to reflect actual
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in-use driving conditions (see 40 CFR
600.311(j)), and they do not rely on the
engine to cool the vehicle’s cabin for the
ambient and driving conditions
represented by the AC17 test.

(iii) If AC17 testing is required for
plug-in hybrid electric vehicles, perform
this testing in charge-sustaining mode.

* * * * *

m 75. Part 88 isrevised to read as
follows:

PART 88—CLEAN-FUEL VEHICLES

Sec.
88.1 General applicability.
88.2 through 88.3 [Reserved]

Authority: 42 U.S.C. 7410, 7418, 7581,
7582, 7583, 7584, 7586, 7588, 7589, 7601(a).

§88.1 General applicability.

(a) The Clean Air Act includes
provisions intended to promote the
development and sale of clean-fuel
vehicles (see 42 U.S.C. 7581-7589). This
takes the form of credit incentives for
State Implementation Plans. The
specified clean-fuel vehicle standards to
qualify for these credits are now
uniformly less stringent than the
emission standards that apply for new
vehicles and new engines under 40 CFR
part 86 and part 1036.

(b) The following provisions apply for
purposes of State Implementation Plans
that continue to reference the Clean
Fuel Fleet Program:

(1) Vehicles and engines certified to
current emission standards under 40
CFR part 86 or part 1036 are deemed to
also meet the Clean Fuel Fleet standards
as Ultra Low-Emission Vehicles.

(2) Vehicles and engines meeting
requirements as specified in paragraph
(a)(1) of this section with a fuel system
designed to not vent fuel vapors to the
atmosphere are also deemed to meet the
Clean Fuel Fleet standards as Inherently
Low-Emission Vehicles. The applies for
vehicles using diesel fuel, liquefied
petroleum gas, or compressed natural
gas. It does not apply for vehicles using
gasoline, ethanol, methanol, or liquefied
natural gas.

(3) The following types of vehicles
qualify as Zero Emission Vehicles:

(i) Electric vehicles (see 40 CFR
86.1803).

(ii) Any other vehicle with a fuel that
contains no carbon or nitrogen
compounds, that has no evaporative
emissions, and that burns without
forming oxides of nitrogen, carbon
monoxide, formaldehyde, particulate
matter, or hydrocarbon compounds.
This applies equally for all engines
installed on the vehicle.

§§88.2 through 88.3 [Reserved]

m 76. Part 89 is revised to read as
follows:

PART 89—CONTROL OF EMISSIONS
FROM NEW AND IN-USE NONROAD
COMPRESSION-IGNITION ENGINES

Sec.
89.1 Applicability.
89.2 through 89.3 [Reserved]

Authority: 42 U.S.C. 7401-7671q.

§89.1 Applicability.

The Environmental Protection Agency
adopted emission standards for model
year 1996 and later nonroad
compression-ignition engines under this
part 89. EPA has migrated regulatory
requirements for these engines to 40
CFR part 1039, with additional testing
and compliance provisions in 40 CFR
part 1065 and part 1068. The Tier 1,
Tier 2, and Tier 3 standards originally
adopted in this part 89 are identified in
40 CFR part 1039, Appendix I. See 40
CFR 1039.1 for information regarding
the timing of the transition to 40 CFR
part 1039, and for information regarding
regulations that continue to apply for
engines that manufacturers originally
certified or otherwise produced under
this part 89.

§§89.2 through 89.3 [Reserved]

m 77. Part 90 is revised to read as
follows:

PART 90—CONTROL OF EMISSIONS
FROM NONROAD SPARK-IGNITION
ENGINES AT OR BELOW 19
KILOWATTS

Sec.
90.1 Applicability.
90.2 through 90.3 [Reserved]

Authority: 42 U.S.C. 7401-7671q.

§90.1

The Environmental Protection Agency
adopted emission standards for model
year 1997 and later nonroad spark-
ignition engines below 19 kW under this
part 90. EPA has migrated regulatory
requirements for these engines to 40
CFR part 1054, with additional testing
and compliance provisions in 40 CFR
part 1065 and part 1068. The Phase 1
and Phase 2 standards originally
adopted in this part 90 are identified in
40 CFR part 1054, Appendix I. See 40
CFR 1054.1 for information regarding
the timing of the transition to 40 CFR
part 1054, and for information regarding
regulations that continue to apply for
engines that manufacturers originally
certified or otherwise produced under
this part 90.1

Applicability.

§§90.2 through 90.3 [Reserved]

m 78. Part 91 isrevised to read as
follows:

PART 91—CONTROL OF EMISSIONS
FROM MARINE SPARK-IGNITION
ENGINES

Sec.
91.1 Applicability.
91.2 through 91.3 [Reserved]

Authority: 42 U.S.C. 7401-7671q.
§91.1 Applicability.

The Environmental Protection Agency
adopted emission standards for model
year 1998 and later marine spark-
ignition engines under this part 91,
except that the standards of this part did
not apply to sterndrive/inboard engines.
EPA has migrated regulatory
requirements for these engines to 40
CFR part 1045, with additional testing
and compliance provisions in 40 CFR
part 1065 and part 1068. The standards
originally adopted in this part 91 are
identified in 40 CFR part 1045,
Appendix I. See 40 CFR 1045.1 for
information regarding the timing of the
transition to 40 CFR part 1045, and for
information regarding regulations that
continue to apply for engines that
manufacturers originally certified or
otherwise produced under this part 91.

§§91.2 through 91.3 [Reserved]

m 79. Part 92 is revised to read as
follows:

PART 92—CONTROL OF AIR
POLLUTION FROM LOCOMOTIVES
AND LOCOMOTIVE ENGINES

Sec.
92.1 Applicability.
92.2 through 92.3 [Reserved]

Authority: 42 U.S.C. 7401-7671q.
§92.1

The Environmental Protection Agency
first adopted emission standards for
freshly manufactured and
remanufactured locomotives under this
part 92 in 1998. EPA has migrated
regulatory requirements for these
engines to 40 CFR part 1033, with
additional testing and compliance
provisions in 40 CFR part 1065 and part
1068. The Tier 0, Tier 1, and Tier 2
standards originally adopted in this part
92 are identified in 40 CFR part 1033,
Appendix I. See 40 CFR 1033.1 for
information regarding the timing of the
transition to 40 CFR part 1033, and for
information regarding regulations that
continue to apply for engines that
manufacturers originally certified or
otherwise produced or remanufactured
under this part 92. Emission standards

Applicability.
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started to apply for locomotive and
locomotive engines if they were—

(a) Manufactured on or after January
1, 2000;

(b) Manufactured on or after January
1, 1973 and remanufactured on or after
January 1, 2000; or

(c) Manufactured before January 1,
1973 and upgraded on or after January
1, 2000.

§§92.2 through 92.3 [Reserved]
m 80. Part 94 is revised to read as
follows:

PART 94—CONTROL OF EMISSIONS
FROM MARINE COMPRESSION-
IGNITION ENGINES

Sec.
94.1 Applicability.
94.2 through 94.3 [Reserved]

Authority: 42 U.S.C. 7401-7671q.

§94.1 Applicability.

The Environmental Protection Agency
adopted emission standards for model
year 2004 and later marine
compression-ignition engines under this
part 94. EPA has migrated regulatory
requirements for these engines to 40
CFR part 1042, with additional testing
and compliance provisions in 40 CFR
part 1065 and part 1068. The Tier 1 and
Tier 2 standards originally adopted in
this part 94 are identified in 40 CFR part
1042, Appendix I. See 40 CFR 1042.1 for
information regarding the timing of the
transition to 40 CFR part 1042, and for
information regarding regulations that
continue to apply for engines that
manufacturers originally certified or
otherwise produced under this part 94.

§§94.2 through 94.3 [Reserved]

PART 1027—FEES FOR VEHICLE AND
ENGINE COMPLIANCE PROGRAMS

m 81. The authority statement for part
1027 continues to read as follows:

Authority: 42 U.S.C. 7401-7671q.

m 82. The heading for part 1027 is
revised to read as set forth above.

m 83. Amend § 1027.101 by:

m a. Revising paragraph (a); and

m b. Removing and reserving paragraph
(b).

The revision reads as follows:

§1027.101 To whom do these
requirements apply?

(a) This part prescribes fees
manufacturers must pay for activities
related to EPA’s motor vehicle and
engine compliance program (MVECP).
This includes activities related to
approving certificates of conformity and
performing tests and taking other steps
to verify compliance with emission
standards. You must pay fees as
described in this part if you are a
manufacturer of any of the following
products:

(1) Motor vehicles and motor vehicle
engines we regulate under 40 CFR part
86. This includes light-duty vehicles,
light-duty trucks, medium-duty
passenger vehicles, highway
motorcycles, and heavy-duty highway
engines and vehicles.

(2) The following nonroad engines
and equipment:

(i) Locomotives and locomotive
engines we regulate under 40 CFR part
1033.

(ii) Nonroad compression-ignition
engines we regulate under 40 CFR part
1039.

(iii) Marine compression-ignition
engines we regulate under 40 CFR part
1042 or 1043.

(iv) Marine spark-ignition engines and
vessels we regulate under 40 CFR part
1045 or 1060. We refer to these as
Marine SI engines.

(v) Nonroad spark-ignition engines
above 19 kW we regulate under 40 CFR
part 1048. We refer to these as Large SI
engines.

(vi) Recreational vehicles we regulate
under 40 CFR part 1051.

(vii) Nonroad spark-ignition engines
and equipment at or below 19 kW we
regulate under 40 CFR part 1054 or
1060. We refer to these as Small SI
engines.

(3) The following stationary internal
combustion engines:

(i) Stationary compression-ignition
engines we certify under 40 CFR part
60, subpart IIII.

(ii) Stationary spark-ignition engines
we certify under 40 CFR part 60, subpart
7.

(4) Portable fuel containers we
regulate under 40 CFR part 59, subpart
F.

* * * * *

m 84. Revise § 1027.105 to read as
follows:

§1027.105 How much are the fees?

(a) Fees are determined based on the
date we receive a complete application
for certification. Each reference to a year
in this subpart refers to the calendar
year, unless otherwise specified.
Paragraph (b) of this section specifies
baseline fees that apply for certificates
received in 2020. See paragraph (c) of
this section for provisions describing
how we calculate fees for 2021 and later
years.

(b) The following baseline fees apply
for each application for certification:

(1) Except as specified in paragraph
(b)(2) of this section for Independent
Commercial Importers, the following
fees apply in 2020 for motor vehicles
and motor vehicle engines:

Category 2 Certificate type Fee
(i) Light-duty vehicles, light-duty trucks, medium-duty passenger vehicle, and com- | Federal .........cccccoooiiiiiniiiinieiiiene e $27,347
plete heavy-duty highway vehicles.
(i) Light-duty vehicles, light-duty trucks, medium-duty passenger vehicle, and com- | California-only ............ccccviiiiiniinicnnnene 14,700
plete heavy-duty highway vehicles.
(iii) Heavy-duty highway engine .........cccoiiiiiiiiiiiieeie e e Federal ... 56,299
(iv) Heavy-duty highway engine ... California-only ... 563
(V) Heavy-duty VENICIE ......cceiiiiiiiiiiiie e e | EVAP i 563
(vi) Highway motorcycle, including Independent Commercial Importers ..................... All 1,852

aThe specified categories include engines and vehicles that use all applicable fuels.

(2) A fee of $87,860 applies in 2020
for Independent Commercial Importers
with respect to the following motor
vehicles:

(i) Light-duty vehicles and light-duty
trucks.

(ii) Medium-duty passenger vehicles.

(iii) Complete heavy-duty highway
vehicles.

(3) The following fees apply in 2020
for nonroad and stationary engines,
vehicles, equipment, and components:
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Category Certificate type Fee
(i) Locomotives and l0COMOLIVE ENGINES .........coouiiriiiiiiiiiiienie e e All $563
(ii) Marine compression-ignition engines and stationary compression-ignition en- | All, including EIAPP .......cccccoooiiiiiiinnnene 563
gines with per-cylinder displacement at or above 10 liters.
(iii) Other nonroad compression-ignition engines and stationary compression-igni- | All ..o 2,940
tion engines with per-cylinder displacement below 10 liters.
(iv) Large Sl engines and stationary spark-ignition engines above 19 kW ................. All e 563
(v) Marine Sl engines. Small Sl engines, and stationary spark-ignition engines at or | Exhaust only ...........ccccocoiniiiiiiniininnens 563
below 19 kW.
(vi) Recreational VENICIES .........cooiiiiiiiiiiiee e Exhaust (or combined exhaust and evap) 563
(vii) Equipment and fuel-system components associated with nonroad and sta- | Evap (where separate certification is re- 397

tionary spark-ignition engines, including portable fuel containers.

quired).

(c) We will calculate adjusted fees for
2021 and later years based on changes
in the Consumer Price Index and the
number of certificates. We will
announce adjusted fees for a given year
by March 31 of the preceding year.

after 2020 as follows:

CPICY-z

(1) We will adjust the values specified
in paragraph (b) of this section for years

standards:

(i) Use the following equation for
certification related to evaporative
emissions from nonroad and stationary

OH

Certificate Fee., =|| Op+L-

CPIZOOG

Where: CPIcy-2 = the Consumer Price Index for the
Certificate Feecy = Fee per certificate for a month of November two years before the
given year. applicable calendar year, as described in

Op = operating costs are all of EPA’s
nonlabor costs for each category’s
compliance program, including any fixed
costs associated with EPA’s testing
laboratory, as described in paragraph
(d)(1) of this section.

L = the labor costs, to be adjusted by the
Consumer Price Index, as described in
paragraph (d)(1) of this section.

section.

which is applied to all costs.

paragraph (d)(2) of this section.

CPly06 = 201.8. This is based on the October
2006 value of the Consumer Price Index.
as described in paragraph (d)(2) of this

OH = 1.169. This is based on EPA overhead,

cert#my-» = the total number of certificates
issued for a fee category in the model

' [ (certt,,., +cert#,,y ;)-0.5]

engines when a separate fee applies for
certification to evaporative emission

year two years before the calendar year
for the applicable fees as described in
paragraph (d)(3) of this section.

cert#my-3 = the total number of certificates

other certificates:

OH

Certificate Fee., = [Op +L- CPLy, J )
CPIZOOZ |:

(cert#y, + certhyy 1)+ 0.5]

issued for a fee category in the model
year three years before the calendar year
for the applicable fees as described in
paragraph (d)(3) of this section.

(ii) Use the following equation for all

Where:

CPlLyoo> = 180.9. This is based on the
December 2002 value of the Consumer
Price Index as described in paragraph
(d)(2) of this section.

(2) The fee for any year will remain
at the previous year’s amount until the

value calculated in paragraph (c)(1) of
this section differs by at least $50 from
the amount specified for the previous
year.

(d) Except as specified in
§1027.110(a) for motor vehicles and
motor vehicle engines, we will use the

following values to determine adjusted
fees using the equation in paragraph (c)
of this section:

(1) The following values apply for
operating costs and labor costs:

Engine or vehicle category Op L

(i) Light-duty, medium-duty passenger, and complete heavy-duty highway vehicle certification ...........c.cccccvvenee. $3,322,039 $2,548,110
(i) Light-duty, medium-duty passenger, and complete heavy-duty highway vehicle in-use testing ...........cc.ccc..... 2,858,223 2,184,331
(iii) Independent Commercial Importers identified in § 1027.105(D)(2) ..eocveveeeeeririerieee e 344,824 264,980
(Iv) HIGhWay MOTOICYCIES ......ocueiiiiiiiiiiei e e e 225,726 172,829
(v) Heavy-duty highWay @NGINES ........coeeiiiiiiiiieie ettt st e e et ae e r e e e e sn e eseennenseenneneeennes 1,106,224 1,625,680
(vi) Nonroad compression-ignition engines that are not locomotive or marine engines, and stationary compres-

sion-ignition engines with per-cylinder displacement below 10 liters 486,401 545,160
(vii) Evaporative certificates related to nonroad and stationary engines . 5,039 236,670
LVZLE) 2 LI o] 1 T USROS PSSR 177,425 548,081

(2) The applicable Consumer Price
Index is based on the values published
by the Bureau of Labor Statistics for All

Urban Consumers at https://
www.usinflationcalculator.com/ under
“Inflation and Prices” and “Consumer

Price Index Data from 1913 to. . . .”.
For example, we calculated the 2006
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fees using the Consumer Price Index for
November 2004, which is 191.0.

(3) Fee categories for counting the
number of certificates issued are based
on the grouping shown in paragraph
(d)(1) of this section.

m 85. Amend § 1027.110 by revising
paragraph (a) introductory text to read
as follows:

§1027.110 What special provisions apply
for certification related to motor vehicles?
(a) We will adjust fees for light-duty,
medium-duty passenger, and complete
heavy-duty highway vehicles as follows:
* * * * *
m 86. Amend § 1027.125 by revising
paragraph (e) to read as follows:

§1027.125 Can | get a refund?

* * * * *

(e) Send refund and correction
requests online at www.Pay.gov, or as

specified in our guidance.
* * * * *

m 87. Amend § 1027.130 by revising
paragraphs (a) and (b) to read as follows:

§1027.130 How do | make a fee payment?

(a) Pay fees to the order of the
Environmental Protection Agency in
U.S. dollars using electronic funds
transfer or any method available for
payment online at www.Pay.gov, or as
specified in EPA guidance.

(b) Submit a completed fee filing form
at www.Pay.gov.

* * * * *

m 88. Amend § 1027.135 by revising
paragraph (b) to read as follows:

§1027.135 What provisions apply to a
deficient filing?
* * * * *

(b) We will hold a deficient filing
along with any payment until we
receive a completed form and full
payment. If the filing remains deficient
at the end of the model year, we will
continue to hold any funds associated
with the filing so you can make a timely
request for a refund. We will not process
an application for certification if the
associated filing is deficient.

m 89. Revise §1027.155 to read as
follows:

§1027.155 What abbreviations apply to
this subpart?

The following symbols, acronyms,
and abbreviations apply to this part:

CFR ....... Code of Federal Regulations.

CPI ........ Consumer Price Index.

EPA ... U.S. Environmental Protection Agency.

Evap ...... Evaporative emissions.

EIAPP Engine International Air Pollution Pre-
vention (from MARPOL Annex VI).

ICT ......... Independent Commercial Importer.

MVECP  Motor vehicle and engine compliance

program.

Model year.
United States.

PART 1033—CONTROL OF EMISSIONS
FROM LOCOMOTIVES

m 90. The authority citation for part
1033 continues to read as follows:

Authority: 42 U.S.C. 7401-7671q.

m 91. Amend § 1033.150 by—
m a. Removing and reserving paragraphs
(a) and (d).
m b. Revising paragraph (e) introductory
text.
m c. Removing paragraphs (h) through
(m).

The revision reads as follows:

§1033.150 Interim provisions.

* * * * *

(e) Producing switch locomotives
using certified nonroad engines. You
may use the provisions of this paragraph
(e) to produce any number of freshly
manufactured or refurbished switch
locomotives in model years 2008
through 2017. Locomotives produced
under this paragraph (e) are exempt
from the standards and requirements of
this part subject to the following

provisions:
* * * * *

m 92. Amend § 1033.225 by revising
paragraph (e) to read as follows:

§1033.225 Amending applications for
certification.
* * * * *

(e) The amended application applies
starting with the date you submit the
amended application, as follows:

(1) For engine families already
covered by a certificate of conformity,
you may start producing a new or
modified locomotive anytime after you
send us your amended application,
before we make a decision under
paragraph (d) of this section. However,
if we determine that the affected
locomotives do not meet applicable
requirements, we will notify you to
cease production of the locomotives and
may require you to recall the
locomotives at no expense to the owner.
Choosing to produce locomotives under
this paragraph (e) is deemed to be
consent to recall all locomotives that we
determine do not meet applicable
emission standards or other
requirements and to remedy the
nonconformity at no expense to the
owner. If you do not provide
information required under paragraph
(c) of this section within 30 days after
we request it, you must stop producing
the new or modified locomotives.

(2) If you amend your application to
make the amended application correct
and complete, these changes do not

apply retroactively. Also, if we
determine that your amended
application is not correct and complete,
or otherwise does not conform to the
regulation, we will notify you and

describe how to address the error.
* * * * *

m 93. Revise § 1033.255 toread as
follows:

§1033.255 EPA decisions.

(a) If we determine an application is
complete and shows that the engine
family meets all the requirements of this
part and the Clean Air Act, we will
issue a certificate of conformity for the
engine family for that model year. We
may make the approval subject to
additional conditions.

(b) We may deny an application for
certification if we determine that an
engine family fails to comply with
emission standards or other
requirements of this part or the Clean
Air Act. We will base our decision on
all available information. If we deny an
application, we will explain why in
writing.

(c) In addition, we may deny your
application or suspend or revoke a
certificate of conformity if you do any
of the following:

(1) Refuse to comply with any testing
or reporting requirements.

(2) Submit false or incomplete
information. This includes doing
anything after submitting an application
that causes submitted information to be
false or incomplete.

(3) Cause any test data to become
inaccurate.

(4) Deny us from completing
authorized activities (see 40 CFR
1068.20). This includes a failure to
provide reasonable assistance.

(5) Produce locomotives for
importation into the United States at a
location where local law prohibits us
from carrying out authorized activities.

(6) Fail to supply requested
information or amend an application to
include all locomotives being produced.

(7) Take any action that otherwise
circumvents the intent of the Clean Air
Act or this part, with respect to an
engine family.

(d) We may void a certificate of
conformity for an engine family if you
fail to keep records, send reports, or give
us information as required under this
part or the Act. Note that these are also
violations of 40 CFR 1068.101(a)(2).

(e) We may void a certificate of
conformity for an engine family if we
find that you intentionally submitted
false or incomplete information. This
includes doing anything after
submitting an application that causes
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submitted information to be false or
incomplete.

(f) If we deny an application or
suspend, revoke, or void a certificate,
you may ask for a hearing (see
§1033.920).

m 94. Amend § 1033.601 by revising
paragraph (c)(4) and (5) to read as
follows:

§1033.601 General compliance provisions.

* * * * *

(C) * K* %

(4) The provisions for importing
engines and equipment under the
identical configuration exemption of 40
CFR 1068.315(h) do not apply for
locomotives.

(5) The provisions for importing
engines and equipment under the
ancient engine exemption of 40 CFR
1068.315(i) do not apply for
locomotives.

* * * * *

m 95. Amend § 1033.701 by revising
paragraph (k)(1) to read as follows:

§1033.701 General provisions.

* * * * *

(k) * * *
(1) You may retire emission credits
generated from any number of your
locomotives. This may be considered
donating emission credits to the
environment. Identify any such credits
in the reports described in § 1033.730.
Locomotives must comply with the
applicable FELs even if you donate or
sell the corresponding emission credits
under this paragraph (k). Those credits
may no longer be used by anyone to
demonstrate compliance with any EPA
emission standards.
* * * * *

m 96. Amend § 1033.740 by:

m a. Revising the introductory text; and
m b. Removing and reserving paragraph
(a).

The revision reads as follows:

§1033.740 Credit restrictions.

Use of emission credits generated
under this part 1033 is restricted
depending on the standards against
which they were generated.

* * * * *

m 97. Amend § 1033.901 by revising
paragraph (1) if the definition of “New”
to read as follows:

§1033.901 Definitions.

* * * * *

NGW, * Kk %
(1) A locomotive or engine is new if
its equitable or legal title has never been

transferred to an ultimate purchaser.
Where the equitable or legal title to a
locomotive or engine is not transferred
prior to its being placed into service, the

locomotive or engine ceases to be new
when it is placed into service. A
locomotive or engine also becomes new
if it is remanufactured or refurbished (as
defined in this section). A
remanufactured locomotive or engine
ceases to be new when placed back into
service. With respect to imported
locomotives or locomotive engines, the
term “new locomotive” or “‘new
locomotive engine” also means a
locomotive or locomotive engine that is
not covered by a certificate of
conformity under this part or 40 CFR
part 92 at the time of importation, and
that was manufactured or
remanufactured after January 1, 2000,
which would have been applicable to
such locomotive or engine had it been
manufactured or remanufactured for
importation into the United States. Note
that replacing an engine in one
locomotive with an unremanufactured
used engine from a different locomotive
does not make a locomotive new.

* * * * *

m 98. Amend § 1033.925 by revising
paragraph (e) introductory text to read
as follows:

§1033.925 Reporting and recordkeeping
requirements.
* * * * *

(e) Under the Paperwork Reduction
Act (44 U.S.C. 3501 et seq.), the Office
of Management and Budget approves
the reporting and recordkeeping
specified in the applicable regulations.
The following items illustrate the kind
of reporting and recordkeeping we
require for locomotives regulated under
this part:

* * * * *

PART 1036—CONTROL OF EMISSIONS
FROM NEW AND IN-USE HEAVY-DUTY
HIGHWAY ENGINES

m 99. The authority statement for part
1036 continues to read as follows:
Authority: 42 U.S.C. 7401-7671q.

m 100. Amend § 1036.1 by revising
paragraph (b) to read as follows:

§1036.1 Does this part apply for my
engines?
* * * * *

(b) This part does not apply with
respect to exhaust emission standards
for HC, CO, NOx, or PM except as
follows:

(1) The provisions of § 1036.601
apply.

(2) 40 CFR parts 85 and 86 may
specify that certain provisions apply.

(3) The provisions of § 1036.501(h)(1)
apply.

* * * * *

m 101. Amend § 1036.108 by revising
paragraph (a) introductory text and
paragraph (a)(1) introductory text to
read as follows:

§1036.108 Greenhouse gas emission
standards.
* * * * *

(a) Emission standards. Emission
standards apply for engines and
powertrains measured using the test
procedures specified in subpart F of this
part as follows:

(1) CO; emission standards in this
paragraph (a)(1) apply based on testing
as specified in subpart F of this part.
The applicable test cycle for measuring
CO, emissions differs depending on the
engine family’s primary intended
service class and the extent to which the
engines will be (or were designed to be)
used in tractors. For medium and heavy
heavy-duty engines certified as tractor
engines, measure CO; emissions using
the steady-state duty cycle specified in
§1036.501 (referred to as the ramped-
modal cycle, or RMC, even though
emission sampling involves
measurements from discrete modes).
This is intended for engines designed to
be used primarily in tractors and other
line-haul applications. Note that the use
of some RMC-certified tractor engines in
vocational applications does not affect
your certification obligation under this
paragraph (a)(1); see other provisions of
this part and 40 CFR part 1037 for limits
on using engines certified to only one
cycle. For medium and heavy heavy-
duty engines certified as both tractor
and vocational engines, measure CO»
emissions using the steady-state duty
cycle and the transient duty cycle
(sometimes referred to as the FTP
engine cycle) specified in § 1036.501.
This is intended for engines that are
designed for use in both tractor and
vocational applications. For all other
engines (including engines meeting
spark-ignition standards), measure CO,
emissions using the appropriate
transient duty cycle specified in
§1036.501.

* * * * *

m 102. Amend § 1036.150 by revising
paragraphs (e) and (g)(2), paragraph (p)
introductory text and adding paragraph
(q) to read as follows:

§1036.150 Interim provisions.
* * * * *

(e) Alternate phase-in standards.
Where a manufacturer certifies all of its
model year 2013 compression-ignition
engines within a given primary
intended service class to the applicable
alternate standards of this paragraph (e),
its compression-ignition engines within
that primary intended service class are
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subject to the standards of this
paragraph (e) for model years 2013
through 2016. This means that once a
manufacturer chooses to certify a

primary intended service class to the
standards of this paragraph (e), it is not
allowed to opt out of these standards.
Engines certified to these standards are

not eligible for early credits under
paragraph (a) of this section.

Vehicle type Model years LHD engines MHD engines HHD engines
Tractors 2013-2015 ..o NA 512 g/hp-hr 485 g/hp-hr.
2016 and latera NA e 487 g/hp-hr 460 g/hp-hr.
Vocational 2013-2015 .....cccueeeee 618 g/hp-hr ... 618 g/hp-hr 577 g/hp-hr.
2016 through 20202 ............. 576 g/hp-hr 576 g/hp-hr 555 g/hp-hr.

aNote: these alternate standards for 2016 and later are the same as the otherwise applicable standards for 2017 through 2020.

* * * * *

(g) * x %

(2) You may use an assigned additive
DF of 0.020 g/hp-hr for N,O emissions
from any engine.

* * * * *

(p) Transition to Phase 2 CO;
standards. If you certify all your model
year 2020 engines within an averaging
set to the model year 2021 FTP and
RMC standards and requirements, you
may apply the provisions of this

difference =

Where:

i =an indexing variable that represents one
individual weighted duty cycle result for
a vehicle configuration.

N = total number of vehicle configurations.

€CO2compEPA = total COmPOSite mass of CO,
emissions in g/ton-mile for the EPA
confirmatory test, rounded to the nearest
whole number for vocational vehicles
and to the first decimal place for tractors.

€cozcompmanu = total composite mass of CO»
emissions in g/ton-mile for the
manufacturer test, rounded to the nearest
whole number for vocational vehicles
and to the first decimal place for tractors.

(3) Where the average difference
between our composite weighted fuel
map and the manufacturer’s is less than
or equal to 2.0%, We will not replace
the manufacturer’s maps.

m 103. Amend § 1036.225 by revising
paragraphs (e) and (f)(1) to read as
follows:

§1036.225 Amending my application for
certification.
* * * * *

(e) The amended application applies
starting with the date you submit the
amended application, as follows:

(1) For engine families already
covered by a certificate of conformity,
you may start producing a new or
modified engine configuration any time

paragraph (p) for enhanced generation
and use of emission credits. These
provisions apply separately for medium
heavy-duty engines and heavy heavy-
duty engines.

(q) Confirmatory testing of fuel maps.
We will replace fuel maps as a result of
our confirmatory testing if we determine
our test results to be equivalent to the
manufacturer’s declared fuel maps as
specified in this paragraph (q).

Noe —e
z : CO2compEPAi CO2compManui
i=1 eCOZcompManui

N

after you send us your amended
application and before we make a
decision under paragraph (d) of this
section. However, if we determine that
the affected engines do not meet
applicable requirements, we will notify
you to cease production of the engines
and may require you to recall the
engines at no expense to the owner.
Choosing to produce engines under this
paragraph (e) is deemed to be consent to
recall all engines that we determine do
not meet applicable emission standards
or other requirements and to remedy the
nonconformity at no expense to the
owner. If you do not provide
information required under paragraph
(c) of this section within 30 days after
we request it, you must stop producing
the new or modified engines.

(2) If you amend your application to
make the amended application correct
and complete, these changes do not
apply retroactively. Also, if we
determine that your amended
application is not correct and complete,
or otherwise does not conform to the
regulation, we will notify you and
describe how to address the error.

(f) I

(1) You may ask to raise your FEL for
your engine family at any time before

(1) We will weight our individual
duty cycle results using the appropriate
vehicle category weighting factors in
Table 1 of §1037.510 to determine a
composite CO, emission value for that
vehicle configuration; then repeat the
process for the manufacturer’s fuel
maps.

(2) The average percent difference
between fuel maps is calculated as:

-100 %

the end of the model year. In your
request, you must show that you will
still be able to meet the emission
standards as specified in subparts B and
H of this part. Use the appropriate FELs/
FCLs with corresponding production
volumes to calculate emission credits
for the model year, as described in
subpart H of this part.

* * * * *

m 104. Amend § 1036.230 by revising
paragraph (d) and adding paragraph ()
to read as follows:

§1036.230 Selecting engine families.

* * * * *

(d) Except as described in paragraph
(f) of this section, engine configurations
within an engine family must use
equivalent greenhouse gas emission
controls. Unless we approve it, you may
not produce nontested configurations
without the same emission control
hardware included on the tested
configuration. We will only approve it
if you demonstrate that the exclusion of
the hardware does not increase

greenhouse gas emissions.
* * * * *

(f) Engine families may be divided

into subfamilies with respect to
compliance with CO; standards.
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m 105. Amend § 1036.235 by revising
paragraphs (b)(1) and (2), and (c)(5) to
read as follows:

§1036.235 Testing requirements for
certification.
* * * * *

(b) * ok %

(1) If you are certifying the engine for
use in tractors, you must measure CO»
emissions using the applicable ramped-
modal cycle specified in § 1036.501, and
measure CHs, and N,O emissions using
the specified transient cycle.

(2) If you are certifying the engine for
use in vocational applications, you must
measure CO», CHy, and N,O emissions
using the specified transient duty cycle,
including cold-start and hot-start testing
as specified in § 1036.501.

* * * * *

(C) * x %

(5) We may use our emission test
results for steady-state, idle, cycle-
average and powertrain fuel maps as the
official emission results. We may also
consider how the different fuel maps
affect GEM emission results as part of
our decision. We will not replace
individual points from your fuel map.

* * * * *
m 105. Revise § 1036.255 to read as
follows:

§1036.255 What decisions may EPA make
regarding a certificate of conformity?

(a) If we determine an application is
complete and shows that the engine
family meets all the requirements of this
part and the Act, we will issue a
certificate of conformity for the engine
family for that model year. We may
make the approval subject to additional
conditions.

(b) We may deny an application for
certification if we determine that an
engine family fails to comply with
emission standards or other
requirements of this part or the Clean
Air Act. We will base our decision on
all available information. If we deny an
application, we will explain why in
writing.

(c) In addition, we may deny your
application or suspend or revoke a
certificate of conformity if you do any
of the following:

(1) Refuse to comply with any testing
or reporting requirements.

(2) Submit false or incomplete
information. This includes doing
anything after submitting an application
that causes submitted information to be
false or incomplete.

(3) Cause any test data to become
inaccurate.

(4) Deny us from completing
authorized activities (see 40 CFR
1068.20). This includes a failure to
provide reasonable assistance.

(5) Produce engines for importation
into the United States at a location
where local law prohibits us from
carrying out authorized activities.

(6) Fail to supply requested
information or amend an application to
include all engines being produced.

(7) Take any action that otherwise
circumvents the intent of the Act or this
part, with respect to an engine family.

(d) We may void a certificate of
conformity for an engine family if you
fail to keep records, send reports, or give
us information as required under this
part or the Act. Note that these are also
violations of 40 CFR 1068.101(a)(2).

(e) We may void a certificate of
conformity for an engine family if we
find that you intentionally submitted
false or incomplete information. This
includes doing anything after
submitting an application that causes
submitted information to be false or
incomplete.

(f) If we deny an application or
suspend, revoke, or void a certificate,
you may ask for a hearing (see
§1036.820).

m 107. Amend § 1036.301 by revising
paragraph (b)(2) introductory text to
read as follows:

§1036.301 Measurements related to GEM
inputs in a selective enforcement audit.
* * * * *

(b] E

(2) Evaluate cycle-average fuel maps
by running GEM based on simulated
vehicle configurations representing the
interpolated center of every group of
four test points that define a boundary
of cycle work and average engine speed
divided by average vehicle speed. These
simulated vehicle configurations are
defined from the four surrounding
points based on averaging values for
vehicle mass, drag area (if applicable),
tire rolling resistance, tire size, and axle
ratio. The regulatory subcategory is
defined by the regulatory subcategory of
the vehicle configuration with the
greatest mass from those four test
points. Figure 1 of this section
illustrates a determination of vehicle
configurations for engines used in
tractors and Vocational Heavy-Duty
Vehicles (HDV) using a fixed tire size
(see §1036.540(c)(3)(iii)). The vehicle
configuration from the upper-left
quadrant is defined by values for Tests
1, 2, 4, and 5 from Table 3 of § 1036.540.
Calculate vehicle mass as the average of
the values from the four tests. Determine
the weight reduction needed for GEM to
simulate this calculated vehicle mass by
comparing the average vehicle mass to
the default vehicle mass for the vehicle
subcategory from the four points that
has the greatest mass, with the

understanding that two-thirds of weight
reduction for tractors is applied to
vehicle weight and one-third is
understood to represent increased
payload. This is expressed
mathematically as Mayg =

Msubcalegory - 2/3']\4reductiony Wthh can be
solved for Mreduction. FOr vocational
vehicles, half of weight reduction is
applied to vehicle weight and half is
understood to represent increased
payload. Use the following values for
default vehicle masses by vehicle
subcategory:

m 108. Amend § 1036.501 by revising
paragraph (g) and adding paragraph (h)
to read as follows:

§1036.501 How do | run a valid emission
test?
* * * * *

(g) The following additional
provisions apply for testing to
demonstrate compliance with the
emission standards in §1036.108 for
model year 2016 through 2020 engines:

(1) Measure CO,, CHy, and N,O
emissions using the transient cycle
specified in either 40 CFR 86.1333 or
appendix II to this part.

(2) For engines subject to RMC testing
under § 1036.108(a)(1), measure CO-»
emissions using the ramped-modal
cycle specified in 40 CFR 86.1362.

(h) The following additional
provisions apply for testing to
demonstrate compliance with the
emission standards in § 1036.108 for
model year 2021 and later engines:

(1) If your engine is intended for
installation in a vehicle equipped with
stop-start technology, you may turn the
engine off during the idle portions of the
duty cycle to represent in-use operation,
consistent with good engineering
judgment. We recommend installing an
engine starter motor and allowing the
engine ECU to control the engine stop
and start events.

(2) Measure CO,, CHy, and N-O
emissions using the transient cycle
specified in either 40 CFR 86.1333 or
appendix II to this part.

(3) For engines subject to RMC testing
under 1036.108(a)(1), use one of the
following methods to measure CO,
emissions:

(i) Use the ramped-modal cycle
specified in § 1036.505 using either
continuous or batch sampling.

(ii) Measure CO, emissions over the
ramped-modal cycle specified in 40 CFR
86.1362 using continuous sampling.
Integrate the test results by mode to
establish separate emission rates for
each mode (including the transition
following each mode, as applicable).
Apply the CO, weighting factors
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specified in 40 CFR 86.1362 to calculate
a composite emission result.

(4) Measure or calculate emissions of
criteria pollutants corresponding to your
measurements to demonstrate
compliance with CO; standards. These
test results are not subject to the duty-
cycle standards of 40 CFR part 86,
subart A.

m 109. Add § 1036.503 to read as
follows:

§1036.503 Engine data and information for
vehicle certification.

You must give vehicle manufacturers
information as follows so they can
certify model year 2021 and later
vehicles:

(a) Identify engine make, model, fuel
type, combustion type, engine family
name, calibration identification, and
engine displacement. Also identify
which standards the engines meet.

(b) This paragraph (b) describes three
different methods to generate engine
fuel maps. Manufacturers may generally
rely on any of the three mapping
methods. However, for hybrid engines,
manufacturers must generate fuel maps
using either cycle-average or powertrain
testing as described in paragraphs (b)(2)
and (3) of this section. For all other
hybrids, except mild hybrids, follow
paragraph (b)(3) of this section. Vehicle
manufacturers must use the powertrain
method described in paragraph (b)(2) of
this section for any vehicle with a
transmission that is not automatic,
automated manual, manual, or dual-
clutch.

(1) Combined steady-state and cycle-
average. Determine steady-state engine
fuel maps and fuel consumption at idle
as described in § 1036.535, and
determine cycle-average engine fuel
maps as described in § 1036.540,
excluding cycle-average fuel maps for
highway cruise cycles.

(2) Cycle-average. Determine fuel
consumption at idle as described in
§1036.535, and determine cycle-average
engine fuel maps as described in
§ 1036.540, including cycle-average
engine fuel maps for highway cruise
cycles. In this case, you do not need to
determine steady-state engine fuel maps
under § 1036.535. Fuel mapping for

highway cruise cycles using cycle-
average testing is an alternate method,
which means that we may do
confirmatory testing based on steady-
state fuel mapping for highway cruise
cycles even if you do not; however, we
will use the steady-state fuel maps to
create cycle-average fuel maps. In
§1036.540 we define the vehicle
configurations for testing; we may add
more vehicle configurations to better
represent your engine’s operation for the
range of vehicles in which your engines
will be installed (see 40 CFR
1065.10(c)(1)).

(3) Powertrain. Generate a powertrain
fuel map as described in 40 CFR
1037.550. In this case, you do not need
to perform fuel mapping under
§1036.535 or § 1036.540.

(c) Provide the following information
if you generate engine fuel maps using
either paragraph (b)(1) or (2) of this
section:

(1) Full-load torque curve for installed
engines, and the full-load torque curve
of the engine (parent engine) with the
highest fueling rate that shares the same
engine hardware, including the
turbocharger, as described in 40 CFR
1065.510. You may use 40 CFR
1065.510(b)(5)(i) for engines subject to
spark-ignition standards. Measure the
torque curve for hybrid engines as
described in 40 CFR 1065.510(g) with
the hybrid system active.

(2) Motoring torque map as described
in 40 CFR 1065.510(c)(2) and (4) for
conventional and hybrid engines,
respectively. For engines with a low-
speed governor, remove data points
where the low speed governor is active.
If you don’t know when the low-speed
governor is active, we recommend
removing all points below 40 r/min
above the low warm idle speed.

(3) Declared engine idle speed. For
vehicles with manual transmissions,
this is the engine speed with the
transmission in neutral. For all other
vehicles, this is the engine’s idle speed
when the transmission is in drive.

(4) The engine idle speed during the
cycle-average fuel map.

(5) The engine idle torque during the
cycle-average fuel map.

(d) If you generate powertrain fuel
maps using paragraph (b)(3) of this
section, determine the system
continuous rated power according to
§1036.527.

m 110. Revise § 1036.505 to read as
follows:

§1036.505 Ramped-modal testing
procedures.

(a) Starting in model year 2021, you
must measure CO; emissions using the
ramped-modal cycle in 40 CFR 86.1362
as described in § 1036.501, or using the
ramped-modal cycle in this section.

(b) Perform ramped-modal testing
with one of the following procedures:

(1) For engine testing, the ramped-
modal duty cycles are based on
normalized speed and torque values
relative to certain maximum values.
Denormalize torque as described in 40
CFR 1065.610(d). Denormalize speed as
described in 40 CFR 1065.512.

(2) For hybrid powertrain testing,
follow 40 CFR 1037.550 to carry out the
test, but do not compensate the duty
cycle for the distance driven. For cycles
that begin with a set of contiguous idle
points, leave the transmission in neutral
or park for the full initial idle segment.
Place the transmission into drive within
5 seconds of the first nonzero vehicle
speed setpoint. Place the transmission
into park or neutral when the cycle
reaches RMC mode 14. Use the
following vehicle parameters in place of
those in 40 CFR 1037.550 to define the
vehicle model in 40 CFR 1037.550(b)(3):

(i) Determine the vehicle test mass, M,
as follows:

M =151-P.3

contrated

Eq. 1036.505-1
Where:
Peonrated = the continuous rated power of the
hybrid system determined in § 1036.527.
Example:
Pconlraled =350.1 kW
M =15.1-350.1131 = 32499 kg

(ii) Determine the vehicle frontal area,
Arfront, as follows:
(A) For M <18050 kg:

Ay =—1.69-10° A% +633-10*-M +1.67

Eq. 1036.505-2

Example:

M = 16499 kg

Afront = —1.69 -10~8.164992 + 6.33
-107416499 +1.67 = 7.51 m?

(B) For M > 18050 kg, Afront = 7.59 m2
(iii) Determine the vehicle drag area,
C4A, as follows:
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d

4 (0.00299- 4,

ont

—0.000832)-2-g-3.6”

Jo,

Eq. 1036.505-3

Where:
g = gravitational constant = 9.81 m/s2.

Example:

p = air density at reference conditions. Use
p = 1.1845 kg/m3.

d

e (0.00299-7.59-0.000832)-2-9.81-3.6”

1.1845

=4.69m’

(iv) Determine the coefficient of rolling resistance, Cir, as follows:

C.=0.00513+12:8
M

Eq. 1036.505-4

Example:

17.6

C.=0.00513+
32499

=0.0057 kg/kg

(v) Determine the inertial mass of rotating components, Miotating, as follows:

M

rotating

=0.07-M

Eq. 1036.505-5

Example:

Motating = 0.07-32499 = 2274.9 kg

(vi) Select a drive axle ratio, k,, that
represents the worst-case pair of drive
axle ratio and tire size for CO, expected
for vehicles in which the powertrain
will be installed. This is typically the
highest numeric axle ratio.

(vii) Select a tire radius, r, that
represents the worst-case pair of tire
size and drive axle ratio for CO,
expected for vehicles in which the
powertrain will be installed. This is
typically the smallest tire radius.

(viii) If you are certifying a hybrid
powertrain system without the
transmission, use a default transmission
efficiency of 0.95. If you certify with

this configuration, you must use 40 CFR
1037.550(b)(3)(ii) to create the vehicle
model along with its default
transmission shift strategy. Use the
transmission parameters defined in
Table 1 of §1036.540 to determine
transmission type and gear ratio. Use
the transient cycle parameters for the
FTP and the highway cruise cycle
parameters for the RMC.

(ix) Select axle efficiency, Effaxie,
according to 40 CFR 1037.550.

(c) Measure emissions using the
ramped-modal duty cycle shown in
Table 1 of § 1036.505 to determine
whether engines and hybrid powertrains
meet the steady-state compression-
ignition standards specified in subpart B

of this part. Table 1 of this section
specifies settings for engine and hybrid
powertrain testing, as follows:

(1) The duty cycle for testing engines
involves a schedule of normalized
engine speed and torque values.

(2) The duty cycle for hybrid
powertrain testing involves a schedule
of vehicle speeds and road grade.
Determine road grade at each point
based on the continuous rated power of
the hybrid powertrain system, Pcontrateds
determined in § 1036.527 and the
specified road grade coefficients using
the following equation:

Road grade =a- chontrated +b- Pcomraled
+C
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TABLE 1 TO § 1036.505—RAMPED-MODAL DUTY CYCLE
Engine testing Powertrain testing
RMC mode Time in . . Torque Vehicle speed Road-grade coefficients
mode Engine speed?2 (percent) b (mi/hn)
(seconds) a b c

1a Steady-state 124 | Warm Idle ... 0 e Warm Idle ..................... 0 0 0
1b Transition ..... 20 | Linear Transition Linear Transition . Linear Transition —4.6E-3 -9.1E+0 —4.6E-3
2a Steady-state 196 | A e | 1000 (e, 53.38 ..o 589.2E-6 2.1E+0 589.2E-6
2b Transition ..... Linear Transition . Linear Transition .. 0 0 0
3a Steady-state (SIS0 [0 R 10.3E-3 —1.6E+0 10.3E-3
3b Transition ..... 65.00 .. 0 0 0
4a Steady-state 65.00 ..... 7.9E-3 | -280.7E-3 7.9E-3
4b  Transition ..... Linear Transition 6.0E-3 2.3E+0 6.0E-3
5a Steady-state 53.38 ...ccccene 5.9E-3 | -605.6E-3 5.9E-3
5b Transition ..... 53.38 .. 7.8E-3 | —349.3E-3 7.8E-3
6a Steady-state 53.38 .. 3.3E-3 728.3E-3 3.3E-3
6b Transition ..... 53.38 .. 6.7E-3 | -668.2E-3 6.7E-3
7a Steady-state 53.38 ...ceeee 8.9E-3 —2.0E+0 8.9E-3
7b Transition ..... Linear Transition 6.9E-3 -3.1E+0 6.9E-3
8a Steady-state 65.00 ...coooviiiinn 5.5E-3 798.2E-3 5.5E-3
8b Transition ..... 65.00 .. 10.0E-3 -1.2E+0 10.0E-3
9a Steady-state 65.00 oo 13.6E-3 -3.2E+0 13.6E-3
9b Transition .............. Linear Transition .......... 13.8E-3 -5.2E+0 13.8E-3
10a Steady-state 28| C e 0 [ I 77.80 .oooeeeenes 13.0E-3 -1.3E+0 13.0E-3
10b Transition ............ 20| C .. Linear Transition 77.80 .. 16.1E-3 —3.0E+0 16.1E-3
11a Steady-state 41C .. 25 77.80 .. 16.1E-3 —4.0E+0 16.1E-3
11b Transition ............ 20| C .. Linear Transition 77.80 .. 17.7E-3 -3.7E+0 17.7E-3
12a Steady-state 4|C .. £ 77.80 .. 15.5E-3 —2.5E+0 15.5E-3
12b Transition ... 20| C .. Linear Transition 77.80 .. 13.6E-3 -3.0E+0 13.6E-3
13a Steady-state N O 10 R 77.80 ........... 15.7E-3 —2.6E+0 15.7E-3
13b Transition ... 20 | Linear Transition . | Linear Transition . Linear Transition 6.9E-3 17.7E+0 6.9E-3
14 Steady-state 144 | Warm Idle .......cccccveeenn 0 Warm ldle ........cccoveeeene 0 0 0

2Engine speed terms are defined in 40 CFR part 1065.
b Advance from one mode to the next within a 20 second transition phase. During the transition phase, command a linear progression from the settings of the cur-

rent mode to the settings of the next mode.

¢The percent torque is relative to maximum torque at the commanded engine speed.

m 111. Revise § 1036.510 to read as
follows:

§1036.510 Transient testing procedures.

(a) Measure emissions by testing the
engine or hybrid powertrain on a
dynamometer with one of the following
transient duty cycles to determine
whether it meets the transient emission
standards:

(1) For spark-ignition engines, use the
transient duty cycle described in
paragraph (a) of Appendix II of this part.

(2) For compression-ignition engines,
use the transient duty cycle described in
paragraph (b) of Appendix II of this part.

(3) For spark-ignition hybrid
powertrains, use the transient duty
cycle described in paragraph (a) of
Appendix II of this part.

Official transient emission result =

Eq. 1036.510-1

(d) Calculate cycle statistics and
compare with the established criteria as
specified in 40 CFR 1065.514 for
engines and 40 CFR 1037.550 for hybrid
powertrains to confirm that the test is
valid.

(4) For compression-ignition hybrid
powertrains, use the transient duty
cycle described in paragraph (b) of
Appendix II of this part.

(b) Perform the following depending
on if you are testing engines or hybrid
powertrains:

(1) For engine testing, the transient
duty cycles are based on normalized
speed and torque values relative to
certain maximum values. Denormalize
torque as described in 40 CFR
1065.610(d). Denormalize speed as
described in 40 CFR 1065.512.

(2) For hybrid powertrain testing,
follow § 1036.505(b)(2) to carry out the
test except replace Peontrated With Praged,
the peak rated power determined in
§1036.527 and keep the transmission in

drive for all idle segments after the
initial idle segment.

(c) The transient test sequence
consists of an initial run through the
transient duty cycle from a cold start, 20
minutes with no engine operation, then
a final run through the same transient
duty cycle. Start sampling emissions
immediately after you start the engine
and continue sampling until the duty
cycle is complete. Calculate the total
emission mass of each constituent, m,
and the total work, W, over each test
interval according to 40 CFR 1065.650.
Calculate the official transient emission
result from the cold-start and hot-start
test intervals using the following
equation:

cold start emissions (g)+ 6-hot start emissions (g)

cold startwork (hp - hr)+ 6- hot start work (hp - hr)

m 112. Add §1036.527 to read as
follows:

§1036.527 Powertrain system rated power
determination.

This section describes how to
determine the peak and continuous
rated power of conventional and hybrid
powertrain systems for carrying out
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testing according to § 1036.505,
§1036.510, and 40 CFR 1037.550.

(a) Set up the powertrain according to
40 CFR 1037.550, but use the vehicle
parameters in § 1036.505(b)(2), except
replace Pcontracea With the manufacturer
declared system peak power. Note that
if you repeat the system rated power
determination as described in paragraph
(i)(4) of this section, use the measured
system peak power in place of Pcontrated-

(b) For conventional powertrains
follow paragraphs (d), (e), and (h) of this
section. For hybrid powertrains, follow
paragraphs (c) through (j) of this section.

(c) Prior to the start of each test
interval verify the following:

(i) The state-of-charge of the the
rechargeable energy storage system
(RESS) is 290% of the operating range
between the minimum and maximum
RESS energy levels specified by the
manufacturer.

(ii) The conditions of all hybrid
system components are within their
normal operating range as declared by
the manufacturer.

(iii) RESS restrictions (e.g., power
limiting, thermal limits, etc.) are not
active.

(d) Set maximum driver demand for a
full load acceleration at 0% road grade
starting at an initial vehicle speed of 0
mi/hr. Stop the test 300 seconds after
the vehicle speed has stopped
increasing above the maximum value
observed during the test.

(e) Record the powertrain system
speed and torque values at the wheel
hub at 100 Hz and use these in
conjunction with the vehicle model to
calculate Psys venice-

(f) After completing the test interval
described in paragraphs (d) and (e) of
this section repeat the steps in
paragraphs (c) through (e) of this section
for 2% and 6% road grades.

(g) After completing the test intervals
described in paragraphs (c) and (e) of
this section repeat the steps in
paragraphs (c) through (f) of this section
for initial vehicle speeds of 20 mi/hr
and 40 mi/hr. After completing the test
interval on the last road grade and
initial vehicle speed point, the rated
power determination sequence is
complete.

(h) Calculate the system peak power,
Pqys, for each test run as follows:

P _ [)sys,vehicle

sys
&

trans 8axle

Eq. 1036.527-1

Where:
Pyys venicie = the calculated vehicle system
peak power.

€uans = the default transmission efficiency =
0.95.
€axie = the default axle efficiency = 0.955.

Example:
Psys,vehicle =317.6 kW

317.6

¥ 0.95.0.955

(i) The system peak rated power,
Praed, is the highest calculated Pyys
where the coefficient of variation (COV)
<2%. The COV is determined as
follows:

(1) Calculate the standard deviation,
o(t).

=350.1 kW

N 2

o= | 2 (P. - F0)

i=1

Eq. 1036.527-2

Where:

N = the number of measurement intervals =
20.

Py = the N samples in the 100 Hz signal
previously used to calculate the

_ respective Py() values at the time step t.

P, (t) = the power vector from the results of
each test run that is determined by a
moving averaging of 20 consecutive
samples of Py, in the 100 Hz that
converts Py(t) to a 5 Hz signal.

(2) The resulting 5 Hz power and
covariance signals are used to determine
system rated power.

(3) The coefficient of variation COV(t)
shall be calculated as the ratio of the
standard deviation, o(f), to the mean
value of power, P,(t, for each time step
t.

COV (1) = %

0

Eq. 1036.527-3

(4) If the determined system peak
rated power is not within £3% of the
system peak rated power as declared by
the manufacturer, you must repeat the
procedure in paragraphs (a) through
(1)(3) of this section using the measured
system peak rated power determined in
paragraph (i) of this section instead of
the manufacturer declared value. The
result from this repeat is the final
determined system peak rated power.

(5) If the determined system peak
rated power is within +3% of the system
peak rated power as declared by the
manufacturer, the declared system peak
rated power shall be used.

(j) Determine continuous rated power,
Peontratea, by following paragraphs (i)(1)
through (3) of this section using the data

that met the requirements of paragraph
(1)(4) or (i)(5) of this section, where the
system continuous rated power,
Peontrated, 18 the lowest calculated Py
where the coefficient of variation (COV)
<2%. Set N=1000 in Eq. 1036.527-2,
which results in a 0.1 Hz signal in
paragraph (i)(2) of this section. For this
determination, use the data collected in
paragraphs (a) through (g) of this section
starting with the point 30 seconds after
the vehicle speed has stopped
increasing above the maximum value
observed during the test.

m 113. Amend § 1036.530 by revising
paragraph (b) to read as follows:

§1036.530 Calculating greenhouse gas
emission rates.
* * * * *

(b) Adjust CO, emission rates
calculated under paragraph (a) of this
section for measured test fuel properties
as specified in this paragraph (b). This
adjustment is intended to make official
emission results independent of
differences in test fuels within a fuel
type. Use good engineering judgment to
develop and apply testing protocols to
minimize the impact of variations in test
fuels.

(1) Determine your test fuel’s mass-
specific net energy content, Emfueimeas,
also known as lower heating value, in
M]J/kg, expressed to at least three
decimal places. Determine Emfueimeas 88
follows:

(i) For liquid fuels, determine
Emfuelmeas according to ASTM D4809
(incorporated by reference in
§1036.810). Have the sample analyzed
by three different labs and use the
arithmetic mean of the results as your
test fuel’s Emfucimeas-

(ii) For gaseous fuels, determine
Emfueimeas according to ASTM D3588
(incorporated by reference in
§1036.810).

(2) Determine your test fuel’s carbon
mass fraction, wc, as described in 40
CFR 1065.655(d), expressed to at least
three decimal places; however, you
must measure fuel properties rather
than using the default values specified
in Table 1 of 40 CFR 1065.655.

(i) For liquid fuels, have the sample
analyzed by three different labs and use
the arithmetic mean of the results as
your test fuel’s we.

(ii) For gaseous fuels, have the sample
analyzed by a single lab and use that
result as your test fuel’s we.

(3) If, over a period of time, you
receive multiple fuel deliveries from a
single stock batch of test fuel, you may
use constant values for mass-specific
energy content and carbon mass
fraction, consistent with good
engineering judgment. To use this
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provision, you must demonstrate that
every subsequent delivery comes from

the same stock batch and that the fuel
has not been contaminated.

mfuelmeas

(4) Correct measured CO, emission
rates as follows:

€coreor = €0 I3
mfuelCref

Eq. 1036.530-1

Where:

eco> = the calculated CO, emission result.

Enmtucimeas = the mass-specific net energy
content of the test fuel as determined in
paragraph (b)(1) of this section. Note that
dividing this value by Wcmeas (as is done
in this equation) equates to a carbon-
specific net energy content having the
same units as EmfuelCref-

Enmfueicrer = the reference value of carbon-
mass-specific net energy content for the
appropriate fuel type, as determined in
Table 1 of this section.

Wemeas = carbon mass fraction of the test fuel
(or mixture of test fuels) as determined
in paragraph (b)(2) of this section.

Example:
€eco2 = 630.0 g/hphl‘

WCmeas

Enmfuelmeas = 42.528 M]/kg
Enfueicrer = 49.3112 M]/kgC
Wcmeas = 0.870

42.528

493112-0.870
ecozcor = 624.5 g/hp-hr

e,

CO2cor —

TABLE 1 TO § 1036.530—REFERENCE FUEL PROPERTIES

Fuel typea

Reference fuel carbon-mass-
specific net energy content,
EmfueICref’ (MJ/kgC) b

Reference fuel carbon
mass fraction, WeretP

Diesel fuel
Gasoline .........
Natural Gas ....
LPG .....cce.....
Dimethyl Ether

High-level ethanol-gasoline blends .....................

................................................. 49.3112 0.874
50.4742 0.846
66.2910 0.750
56.5218 0.820
55.3886 0.521
................................................. 50.3211 0.576

aFor fuels that are not listed, you must ask us to approve reference fuel properties.
bFor multi-fuel streams, such as natural gas with diesel fuel pilot injection, use good engineering judgment to determine blended values for

Emuelcrer and Weret Using the values in this table.

* * * * *

W 114. Revise § 1036.535 toread as
follows:

§1036.535 Determining steady-state
engine fuel maps and fuel consumption at
idle.

This section describes how to
determine an engine’s steady-state fuel
map and fuel consumption at idle for
model year 2021 and later vehicles.
Vehicle manufacturers may need these
values to demonstrate compliance with
emission standards under 40 CFR part
1037 as described in §1036.510.

(a) General test provisions. Perform
fuel mapping using the procedure
described in paragraph (b) of this
section to establish measured fuel-
consumption rates at a range of engine
speed and load settings. Measure fuel
consumption at idle using the procedure
described in paragraph (c) of this
section. If you perform cycle-average
mapping for highway cruise cycles as
described in § 1036.540, omit mapping
under paragraph (b) of the section and
instead perform mapping as described
in paragraph (d) of this section. Use
these measured fuel-consumption
values to declare fuel-consumption rates

for certification as described in
paragraph (e) of this section.

(1) Map the engine’s torque curve and
declare engine idle speed as described
in §1036.503(c)(1) and (3), and perform
emission measurements as described in
40 CFR 1065.501 and 1065.530 for
discrete-mode steady-state testing. This
section uses engine parameters and
variables that are consistent with 40
CFR part 1065.

(2) Measure NOx emissions for each
specified sampling period in g/s. You
may perform these measurements using
a NOx emission-measurement system
that meets the requirements of 40 CFR
part 1065, subpart J. Include these
measured NOx values any time you
report to us your fuel consumption
values from testing under this section. If
a system malfunction prevents you from
measuring NOx emissions during a test
under this section but the test otherwise
gives valid results, you may consider
this a valid test and omit the NOx
emission measurements; however, we
may require you to repeat the test if we
determine that you inappropriately
voided the test with respect to NOx
emission measurement.

(b) Steady-state fuel mapping.
Determine fuel-consumption rates for
each engine configuration over a series
of steady-state engine operating points
consisting of pairs of speed and torque
points as described in this paragraph
(b). You may use shared data across an
engine platform to the extent that the
fuel-consumption rates remain valid.
For example, if you test a high-output
configuration and create a different
configuration that uses the same fueling
strategy but limits the engine operation
to be a subset of that from the high-
output configuration, you may use the
fuel-consumption rates for the reduced
number of mapped points for the low-
output configuration, as long as the
narrower map includes at least 70
points. Perform fuel mapping as follows:

(1) Generate the sequence of steady-
state engine operating points as follows:

(i) Determine the required steady-state
engine operating points as follows:

(A) For engines with an adjustable
warm idle speed setpoint, select the
following ten speed setpoints: Minimum
warm idle speed, fyidiemin, the highest
speed above maximum power at which
70% of maximum power occurs, I,
and eight equally spaced points between
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fnidlemin ElIld Ilpi. (See 40 CFR
1065.610(c)). For engines without an
adjustable warm idle speed replace
minimum warm idle speed with warm
idle speed, fuidie-

(B) Select the following ten torque
setpoints at each of the selected speed
setpoints: Zero (T = 0), maximum
mapped torque, Tmax mapped> and eight
equally spaced points between T =0
and Tmax mapped- FOT each of the selected
speed setpoints, replace any torque
setpoints that are above the mapped
torque at the selected speed setpoint,
Tmax, minus 5 percent of Tmax mappeds
with one test point at Tmax.

(ii) Select any additional (optional)
steady-state engine operating points

consistent with good engineering
judgment. For example, when linear
interpolation between the defined
points is not a reasonable assumption
for determining fuel consumption from
the engine. For each additional speed
setpoint, increments between torque
setpoints must be no larger than one-
ninth of Timax,mappea and we recommend
including a torque setpoint of Tiax. If
you select a maximum torque setpoint
less than Thmax, use good engineering
judgement to select your maximum
torque setpoint to avoid
unrepresentative data. We will select at
least as many points as you.
(iii) Set the run order for all of the

steady-state engine operating points

(both required and optional) as
described in this paragraph (b)(1)(iii).
Arrange the list of steady-state engine
operating points such that the resulting
list of paired speed and torque setpoints
begins with the highest speed setpoint
and highest torque setpoint followed by
decreasing torque setpoints at the
highest speed setpoint. This will be
followed by the next lowest speed
setpoint and the highest torque setpoint
at that speed setpoint continuing
through all the steady-state engine
operating points and ending with the
lowest speed (fuidiemin) and torque
setpoint (T = 0). Figure 1 provides an
example of this array of points and run
order.

Figure 1 of § 1036.535—Steady-state engine operation point run order
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Engine Speed

(iv) The steady-state engine operating
points that have the highest torque
setpoint for a given speed setpoint are
optional reentry points into the steady-
state-fuel-mapping sequence, should
you need to pause or interrupt the
sequence during testing.

(v) The steady-state engine operating
points that have the lowest torque
setpoint for a given speed setpoint are

optional exit points from the steady-
state-fuel-mapping sequence, should
you need to pause or interrupt the
sequence during testing.

for the following cases where both
setpoints cannot be achieved because
the steady-state engine operating point
is near an engine operating boundary:

(2) If the engine has an adjustable
warm idle speed setpoint, set it to its
minimum value, fuidiemin.

(3) During each test interval, control
speed within 1% of ny; and engine
torque within £5% of Tiax mappea €XCEPL

(i) For steady-state engine operating

points that cannot be achieved and the
operator demand stabilizes at minimum;
control the dynamometer so it gives
priority to follow the torque setpoint
and let the engine govern the speed (see
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40 CFR 1065.512(b)(1)). In this case, the
tolerance on speed control in paragraph
(b)(3) of this section does not apply and
engine torque is controlled to within
+25 N-m.

(ii) For steady-state engine operating
points that cannot be achieved and the
operator demand stabilizes at maximum
and the speed setpoint is below 90% of
np;; control the dynamometer so it gives
priority to follow the speed setpoint and
let the engine govern the torque (see 40
CFR 1065.512(b)(2)). In this case, the
tolerance on torque control given in
paragraph (b)(3) of this section does not
apply.

(ii1) For steady-state engine operating
points that cannot be achieved and the
operator demand stabilizes at maximum
and the speed setpoint is at or above
90% of npi; control the dynamometer so
it gives priority to follow the torque
setpoint and let the engine govern the
speed (see 40 CFR 1065.512(b)(1)). In
this case, the tolerance on speed control
given in paragraph (b)(3) of this section
does not apply.

(iv) For the steady-state engine
operating points at the minimum speed
setpoint and maximum torque setpoint,
you may select a dynamometer control
mode that gives priority to speed and an
engine control mode that gives priority
to torque. In this case, if the operator
demand stabilizes at minimum or
maximum, the tolerance on torque
control in paragraph (b)(3) of this
section does not apply.

(4) You may select the appropriate
dynamometer and engine control modes
in real-time or at any time prior based
on various factors including the
operating setpoint location relative to an
engine operating boundary. Warm-up
the engine as described in 40 CFR
1065.510(b)(2).

(6) Within 60 seconds after
concluding the warm-up, linearly ramp
the speed and torque setpoints over 5
seconds to the first steady-state engine
operating point from paragraph (b)(1) of
this section.

(7) Operate the engine at the steady-
state engine operating point for (70 £ 1)
seconds, and then start the test interval
and record measurements using one of
the following methods. You must also
measure and report NOx emissions over
each test interval as described in
paragraph (a)(2) of this section. If you
use redundant systems for the
determination of fuel consumption, for
example combining measurements of
dilute and raw emissions when
generating your map, follow the
requirements of 40 CFR 1065.201(d).

(i) Indirect measurement of fuel flow.
Record speed and torque and measure
emissions and other inputs needed to

run the chemical balance in 40 CFR
1065.655(c) for a (30 £ 1) second test
interval; determine the corresponding
mean values for the test interval. We
will use an average of indirect
measurement of fuel flow with dilute
sampling and direct sampling. For
dilute sampling of emissions, in
addition to the background
measurement provisions described in 40
CFR 1065.140 you may do the
following:

(A) If you use batch sampling to
measure background emissions, you
may sample periodically into the bag
over the course of multiple test intervals
and read them as allowed in paragraph
(b)(10)(i) of this section. If you use this
provision, you must apply the same
background readings to correct
emissions from each of the applicable
test intervals.

(B) You may determine background
emissions by sampling from the dilution
air during the non-test interval periods
in the test sequence, including pauses
allowed in paragraph (b)(10)(i) of this
section. If you use this provision, you
must allow sufficient time for
stabilization of the background
measurement; followed by an averaging
period of at least 30 seconds. Use the
average of the most recent pre-test
interval and the next post-test interval
background readings to correct each test
interval. The most recent pre-test
interval background reading must be
taken no greater than 30 minutes prior
to the start of the first applicable test
interval and the next post-test interval
background reading must be taken no
later than 30 minutes after the end of
the last applicable test interval.
Background readings must be taken
prior to the test interval for each reentry
point and after the test interval for each
exit point or more frequently.

(i) Direct measurement of fuel flow.
Record speed and torque and measure
fuel consumption with a fuel flow meter
for a (30 £ 1) second test interval;
determine the corresponding mean
values for the test interval.

(8) After completing the test interval
described in paragraph (b)(7) of this
section, linearly ramp the speed and
torque setpoints over 5 seconds to the
next steady-state engine operating point.

(i) You may pause the steady-state-
fuel-mapping sequence at any of the
reentry points (as noted in paragraph
(b)(1)(@iv) of this section) to calibrate
emission-measurement instrumentation;
to read and evacuate background bag
samples collected over the course of
multiple test intervals; or to sample the
dilution air for background emissions.
This provision allows you to spend

more than the 70 seconds noted in
paragraph (b)(7) of this section.

(ii) If an infrequent regeneration event
occurs, interrupt the steady-state-fuel-
mapping sequence and allow the
regeneration event to finish. You may
continue to operate at the steady-state
engine operating point where the event
began or, using good engineering
judgement, you may transition to
another operating condition to reduce
the regeneration event duration. You
may complete any post-test interval
activities to validate test intervals prior
to the most recent reentry point. Once
the regeneration event is finished,
linearly ramp the speed and torque
setpoints over 5 seconds to the most
recent reentry point described in
paragraph (b)(1)(iv) of this section, and
restart the steady-state-fuel-mapping
sequence by repeating the steps in
paragraphs (b)(7) and (8) of this section
for all the remaining steady-state engine
operating points. Operate at the reentry
point for longer than the 70 seconds in
paragraph (b)(7), as needed, to bring the
aftertreatment to representative thermal
conditions. Void all test intervals in the
steady-state-fuel-mapping sequence
beginning with the reentry point and
ending with the steady-state engine
operating point where the regeneration
event began.

(iii) You may interrupt the steady-
state-fuel-mapping sequence after any of
the exit points described in paragraph
(b)(1)(v) of this section. To restart the
steady-state-fuel-mapping sequence;
begin with paragraph (b)(5) of this
section and continue with paragraph
(b)(6) of this section, except that the
steady-state engine operating point is
the next reentry point, not the first
operating point from paragraph (b)(1) of
this section. Follow paragraphs (b)(7)
and (8) of this section until all
remaining steady-state engine operating
points are tested.

(iv) If the steady-state-fuel-mapping
sequence is interrupted due test
equipment or engine malfunction, void
all test intervals in the steady-state-fuel-
mapping sequence beginning with the
most recent reentry point as described
in paragraph (b)(1)(iv) of this section.
You may complete any post-test interval
activities to validate test intervals prior
to the most recent reentry point. Correct
the malfunction and restart the steady-
state-fuel-mapping sequence as
described in paragraph (b)(10)(iii) of this
section.

(v) If any steady-state engine test
interval is voided, void all test intervals
in the steady-state-fuel-mapping
sequence beginning with the most
recent reentry point as described in
paragraph (b)(1)(iv) of this section and
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ending with the next exit point as
described in paragraph (b)(1)(v) of this
section. Rerun that segment of the
steady-state-fuel-mapping sequence. If
multiple test intervals are voided in
multiple speed setpoints, you may

exclude the speed setpoints where all of
the test intervals were valid from the
rerun sequence. Rerun the steady-state-
fuel-mapping sequence as described in
paragraph (b)(10)(iii) of this section.

(11) If you determine fuel-
consumption rates using emission
measurements from the raw or diluted
exhaust, calculate the mean fuel mass
flow rate, e, for each point in the fuel
map using the following equation:

mT — M C E . X Ceombdry MeoopER
fuel exh 1 +¥ M
Cmeas 'xHZOexhdry cO2
Eq. 1036.535-1

Where:

el = mean fuel mass flow rate for a given
fuel map setpoint, expressed to at least
the nearest 0.001 g/s.

M¢c = molar mass of carbon.

Wwcmeas = carbon mass fraction of fuel (or

mixture of test fuels) as determined in 40

CFR 1065.655(d), except that you may
not use the default properties in Table 1
of 40 CFR 1065.655 to determine «, f3,
and wc for liquid fuels.

Texn = the mean raw exhaust molar flow rate
from which you measured emissions
according to 40 CFR 1065.655.

m fuel

12

(12) If you determine fuel-
consumption rates using emission
measurements with engines that utilize
diesel exhaust fluid for NOx control,
correct for the mean CO, mass
emissions resulting from diesel exhaust
fluid decomposition at each fuel map
setpoint using the following equation:

M

m

cor ' W

M

— CH4N20
co2DEF — "'DEF
CH4N20

Eq. 1036.535-2

m

(c) Fuel consumption at idle.
Determine fuel-consumption rates for
engines certified for installation in
vocational vehicles for each engine
configuration over a series of engine-
idle operating points consisting of pairs
of speed and torque points as described
in this paragraph (c). You may use
shared data across engine
configurations, consistent with good

.0107
0.869

CO2DEF — Y-

Xccombary = the mean concentration of carbon
from fuel and any injected fluids in the
exhaust per mole of dry exhaust as
determined in 40 CFR 1065.655(c).

Xm20exhdry = the mean concentration of H>O in
exhaust per mole of dry exhaust as
determined in 40 CFR 1065.655(c).

Mcozper = the mean CO, mass emission rate
resulting from diesel exhaust fluid
decomposition as determined in
paragraph (b)(12) of this section. If your
engine does not use diesel exhaust fluid,
or if you choose not to perform this
correction, set ECOZDEF equal to 0.

4 0.002805 ~ 0.0726
1+0.0353 44.0095

Where:

mper = the mean mass flow rate of injected
urea solution diesel exhaust fluid for a
given sampling period, determined
directly from the engine control module,
or measured separately, consistent with
good engineering judgment.

Mco» = molar mass of carbon dioxide.

Wenan2o = mass fraction of urea in diesel
exhaust fluid aqueous solution. Note that
the subscript “CH4N20" refers to urea as
a pure compound and the subscript
“DEF” refers to the aqueous urea diesel
exhaust fluid as a solution of urea in
water. You may use a default value of
32.5% or use good engineering judgment

44.0095-0.325
60.05526

0.304

engineering judgment. Perform
measurements as follows:

(1) Determine the required engine-idle
operating points as follows:

(i) Select the following two speed
setpoints:

(A) Engines with an adjustable warm
idle speed setpoint: Minimum warm
idle speed, fuidiemin, and the maximum
warm idle speed, fuidiemax-

Mco> = molar mass of carbon dioxide.
Example:

Mc =12.0107 g/mol

Wemeas = 0.869

Tlexn = 25.534 mol/s

KCeombary = 0.002805 mol/mol
Xt20exhdry = 0.0353 mol/mol
cooper = 0.0726 g/s

Mcoz = 44.0095 g/mol

=0.933 g/s

to determine this value based on
measurement.
Mcuan20 = molar mass of urea.

Example:

Tper = 0. 304 g/s

Mcoz = 44.0095 g/mol
Wenanzo = 32.5% = 0.325
Mcuanzo = 60.05526 g/mol

=0.0726 g/s

(B) Engines without an adjustable
warm idle speed setpoint: Warm idle
speed (with zero torque on the primary
output shaft), fuiaie, and 1.15 times fyidie-

(ii) Select the following two torque
setpoints at each of the selected speed
setpoints: 0 and 100 N-m.

(iii) You may run these four engine-
idle operating points in any order.

(2) Control speed and torque as
follows:
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(i) Engines with an adjustable warm
idle speed setpoint. For the warm-up in
paragraph (c)(3) and the transition in
paragraph (c)(4) of this section control
both speed and torque. At any time
prior to reaching the next engine-idle
operating point, set the engine’s
adjustable warm idle speed setpoint to
the speed setpoint of the next engine-
idle operating point in the sequence.
This may be done before or during the
warm-up or during the transition. Near
the end of the transition period control
speed and torque as described in
paragraph (b)(3)(i) of this section. Once
the transition is complete; set the
operator demand to minimum to allow
the engine governor to control speed;
and control torque with the
dynamometer as described in paragraph
(b)(3) of this section.

(ii) Engines without an adjustable
warm idle speed setpoint. Control speed
and torque with operator demand and
the dynamometer for the engine-idle
operating points at the higher speed
setpoint as described in paragraph (b)(3)
of this section. Both the speed and
torque tolerances apply for these points
because they are not near the engine’s
operating boundary and are achievable.
Control speed and torque for the engine-
idle operating points at the lower speed
setpoint as described in paragraph
(c)(2)(i) of this section except for setting
the engine’s adjustable warm idle speed
setpoint.

(3) Warm-up the engine as described
in 40 CFR 1065.510(b)(2).

(4) After concluding the warm-up
procedure, linearly ramp the speed and
torque setpoints over 20 seconds to
operate the engine at the next engine-
idle operating point from paragraph
(c)(1) of this section.

(5) Operate the engine at the engine-
idle operating point for (180 1)
seconds, and then start the test interval
and record measurements using one of
the following methods. You must also
measure and report NOx emissions over
each test interval as described in
paragraph (a)(2) of this section. If you
use redundant systems for the
determination of fuel consumption, for
example combining measurements of
dilute and raw emissions when
generating your map, follow the
requirements of 40 CFR 1065.201(d).

(1) Indirect measurement of fuel flow.
Record speed and torque and measure
emissions and other inputs needed to
run the chemical balance in 40 CFR
1065.655(c) for a (600 *+ 1) second test
interval; determine the corresponding
mean values for the test interval. We
will use an average of indirect
measurement of fuel flow with dilute
sampling and direct sampling. For

dilute sampling of emissions, measure
background according to the provisions
described in 40 CFR 1065.140, but read
the background as described in
paragraph (c)(7)(i) of this section. If you
use batch sampling to measure
background emissions, you may sample
periodically into the bag over the course
of multiple test intervals and read them
as allowed in paragraph (b)(10)(i) of this
section. If you use this provision, you
must apply the same background
readings to correct emissions from each
of the applicable test intervals. If you
use batch sampling to measure
background emissions, you may sample
periodically into the bag over the course
of multiple test intervals and read them
as allowed in paragraph (b)(10)(i) of this
section. If you use this provision, you
must apply the same background
readings to correct emissions from each
of the applicable test intervals. Note that
the minimum dilution ratio
requirements for PM sampling in 40
CFR 1065.140(e)(2) do not apply. We
recommend minimizing the CVS flow
rate to minimize errors due to
background correction consistent with
good engineering judgement and
operational constraints such as
minimum flow rate for good mixing.

(ii) Direct measurement of fuel flow.
Record speed and torque and measure
fuel consumption with a fuel flow meter
for a (600 * 1) second test interval;
determine the corresponding mean
values for the test interval.

(6) After completing the test interval
described in paragraph (c)(5) of this
section, repeat the steps in paragraphs
(c)(3) to (5) of this section for all the
remaining engine-idle operating points.
After completing the test interval on the
last engine-idle operating point, the
fuel-consumption-at-idle sequence is
complete.

(7) The following provisions apply for
interruptions in the fuel-consumption-
at-idle sequence. These provisions are
intended to produce results equivalent
to running the sequence without
interruption.

(i) You may pause the fuel-
consumption-at-idle sequence after each
test interval to calibrate emission-
measurement instrumentation and to
read and evacuate background bag
samples collected over the course of a
single test interval. This provision
allows you to shut-down the engine or
to spend more time at the speed/torque
idle setpoint after completing the test
interval before transitioning to the step
in paragraph (c)(3) of this section.

(ii) If an infrequent regeneration event
occurs, interrupt the fuel-consumption-
at-idle sequence and allow the
regeneration event to finish. You may

continue to operate at the engine-idle
operating point where the event began
or, using good engineering judgement,
you may transition to another operating
condition to reduce the regeneration
event duration. If the event occurs
during a test interval, void that test
interval. Once the regeneration event is
finished, restart the fuel-consumption-
at-idle sequence by repeating the steps
in paragraphs (c)(3) through (5) of this
section for all the remaining engine-idle
operating points.

(iii) You may interrupt the fuel-
consumption-at-idle sequence after any
of the test intervals. Restart the fuel-
consumption-at-idle sequence by
repeating the steps in paragraphs (c)(3)
through (5) of this section for all the
remaining engine-idle operating points.

(iv) If the fuel-consumption-at-idle
sequence is interrupted due to test
equipment or engine malfunction,
correct the malfunction and restart the
fuel-consumption-at-idle sequence by
repeating the steps in paragraphs (c)(3)
through (5) of this section for all the
remaining engine-idle operating points.
If the malfunction occurred during a test
interval, void that test interval.

(v) If any idle test intervals are
voided, repeat the steps in paragraphs
(c)(3) through (5) of this section for each
of the voided engine-idle operating
points.

(8) Correct the measured or calculated
mean fuel mass flow rate, e at each
of the engine-idle operating points to
account for mass-specific net energy
content as described in paragraph
(b)(13) of this section.

(d) Steady-state fuel maps used for
cycle-average fuel mapping of the cruise
cycles. Determine fuel-consumption
rates for each engine configuration over
a series of steady-state engine operating
points near idle as described in this
paragraph (d). You may use shared data
across an engine platform to the extent
that the fuel-consumption rates remain
valid.

(1) Perform steady-state fuel mapping
as described in paragraph (b) of this
section with the following exceptions:

(i) All the required steady-state engine
operating points as described in
paragraph (b)(1)(i) of this section are
optional.

(ii) Select speed setpoints to cover the
range of idle speeds expected as follows:
(A) The minimum number of speed

setpoints is two.

(B) For engines with an adjustable
warm idle speed setpoint, the minimum
speed setpoint must be equal to the
minimum warm idle speed, fuidiemin, and
the maximum speed setpoint must be
equal to or greater than the maximum
warm idle speed, fuidiemax- The



Federal Register/Vol. 85, No. 92/Tuesday, May 12, 2020/ Proposed Rules

28203

minimum speed setpoint for engines
without an adjustable warm idle speed
setpoint, must be equal to the warm idle
speed (with zero torque on the primary
output shaft), fuiqe, and the maximum
speed setpoint must be equal to or
greater than 1.15 times the warm idle
speed, fuidie-

(iii) Select torque setpoints at each
speed setpoint to cover the range of idle
torques expected as follows:

Where:

Ttnstan = the maximum engine torque at fusan.

frniaie = the applicable engine idle speed as
described in this paragraph (d).

fasian = the stall speed of the torque converter;
use fnest OF 2250 rpm, whichever is
lower.

(2) Remove the points from the
default map that are below 115% of the
maximum speed and 115% of the
maximum torque of the boundaries of
the points measured in paragraph (d)(1)
of this section.

(3) Add the points measured in
paragraph (d)(1) of this section.

(e) Carbon balance verification. The
provisions related to carbon balance
verification in § 1036.543 apply to test
intervals in this section.

(f) Correction for net energy content.
Correct the measured or calculated
mean fuel mass flow rate, Mg at each
engine operating condition as specified
in paragraphs (b), (c), and (d) of this

mg , =0.

(g) Measured v. declared fuel-
consumption rates. Select fuel-
consumption rates in g/s to characterize
the engine’s fuel maps. These declared
values may not be lower than any
corresponding measured values
determined in paragraphs (b) through
(d) of this section. This includes if you
use multiple measurement methods as
allowed in paragraph (b)(7) of this
section. You may select any value that
is at or above the corresponding
measured value. These declared fuel-

idlemaxest ~

~ (1870-73.30°

idlemaxest ~

(A) The minimum number of torque
setpoints at each speed setpoint is three.
Note that you must meet the minimum
torque spacing requirements described
in paragraph (b)(1)(ii) of this section.

(B) The minimum torque setpoint at
each speed setpoint is zero.

(C) The maximum torque setpoint at
each speed setpoint must be greater than
or equal to the estimated maximum
torque at warm idle (in-drive)

1870-73.30°
182.30°

1500
73.30

P, = accessory power for the vehicle class;
use 1500 W for Vocational Light HDV,
2500 W for Vocational Medium HDV,
and 3500 W for Tractors and Vocational
Heavy HDV.

1500
73.30

182.30°

section to a mass-specific net energy
content of a reference fuel using the
following equation:

; _ . mfuelmeas
mfuelcor - E
mfuelCref © wCref

Eq. 1036.535-4
Where:

Enmfueimeas = the mass-specific net energy
content of the test fuel as determined in
§1036.530(b)(1).

Emgueicrer = the reference value of carbon-
mass-specific net energy content for the
appropriate fuel. Use the values shown

42.7984
49.3112-0.874

consumption rates, which serve as
emission standards under §1036.108,
are the values that vehicle
manufacturers will use for certification
under 40 CFR part 1037. Note that
production engines are subject to GEM
cycle-weighted limits as described in
§1036.301. If you perform the carbon
balance error verification in § 1036.543,
for each fuel map data point:

(1) If you pass the & verification, you
must declare fuel-consumption rates no

conditions, Tidiemaxest» using the
following equation. For engines with an
adjustable warm idle speed setpoint,
evaluate Tidgiemaxese at the maximum
warm idle speed, fnidiemax- FOT engines
without an adjustable warm idle speed
setpoint, use the warm idle speed (with
zero torque on the primary output
shaft], fnidlc-

-1.1=355.07 N-m

Example:

Trnstan = 1870 N-m

Fotest = 1740.8 r/min = 182.30 rad/s
Fustanl = 1740.8 r/min = 182.30 rad/s
Fridie = 700 T/min = 73.30 rad/s

Pacc = 1500 W

-1.1=355.07 N-m

in Table 1 of § 1036.530 for the
designated fuel types, or values we
approve for other fuel types.

Werer = the reference value of carbon mass
fraction for the test fuel as shown in
Table 1 of § 1036.530 for the designated
fuels. For other fuels, use the reference
carbon mass fraction of diesel fuel for
engines subject to compression-ignition
standards, and use the reference carbon
mass fraction of gasoline for engines
subject to spark-ignition standards.

Example:

Mg = 0.933 g/s

Emfuelmeas =42.7984 M]/kgc
EmfuelCref =49.3112 M]/kgC
Wcrer = 0.874

=0.927 g/s

lower than the average of the direct and
indirect fuel measurements.

(2) If you pass either the €.c
verification or €,craee verification and fail
the &c verification, you must declare
fuel-consumption rates no lower than
the indirect fuel measurement.

(3) If you don’t pass the &, €ac, and
€acrate Verifications, you must declare
fuel-consumption rates no lower than
the highest rate for the direct and
indirect fuel measurements.
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m 115. Amend § 1036.540 by revising
paragraphs (c), (d), and (e) to read as
follows:

§1036.540 Determining cycle-average
engine fuel maps.

* * * * *

(c) Create engine duty cycles. Use
GEM to simulate several different
vehicle configurations to create
transient and highway cruise engine

duty cycles corresponding to each
vehicle configuration, as follows:

(1) Set up GEM to simulate vehicle

operation based on your engine’s torque

maps, steady-state fuel maps, engine
minimum warm-idle speed and fuel
consumption at idle as described in

paragraphs (a)(1) and (2) of this section,

as well as 40 CFR 1065.405(b). For

engines without an adjustable warm idle

speed replace minimum warm idle
speed with warm idle speed, fuidie-

(2) Set up GEM with transmission
parameters for different vehicle service
classes and vehicle duty cycles as
described in Table 1 of this section. For
automatic transmissions set neutral idle
to “Y” in the vehicle file. These values
are based on automatic or automated
manual transmissions, but they apply
for all transmission types.

Table 1 to § 1036.540—Assigned Transmission Parameters

Tractors and Heavy
Light HDV and Medium HDY | Lractors and Heavy HDV, 1y o o Cruise
Transient Cycle
Cycle
Transmission Automatic Transmission Automatic Transmission Automateq Manual
Type Transmission
Torque Torque
Limit Limit Torque Toraue
Gear Number | Gear Ratio (Nm), (Nm), Gear Ratio Limit Gear Ratio Limit %Nm)
Light Medium (Nm)
HDV HDV
1 3.10 351 12.8
2 1.81 1.91 9.25
3 1.41 1.43 6.76
Tmax Tmax Tmax
4 1.00 1.00 4.90
5 0.71 0.74 3.58 T
6 0.61 0.64 2.61 -
7 1.89
8 1.38
9 o 1.00
10 0.73
Lockup Gear 3 —

(3) Run GEM for each simulated
vehicle configuration as follows:
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ntire

(1) Use one of the following equations to determine tire size, , and drive axle ratio,

Vv

vehicle

ka, at each of the defined engine speeds in Tables 2 through 4 of this section:

f;ltire

(A) Select a value for | —— and solve for ka[speed] using the following

vvehicle [speed]

equation:
_ -fn[speed]
a[speed]
fntire . Y
topgear ref
Vvehicle [speed]
Eq. 1036.540-1
Where: Kiopgear = transmission gear ratio in the Veer = reference speed. Use 65 mi/hr for the
fatspeeal = engine’s angular speed as highest available gear from Table 1 of transient cycle and the 65 mi/hr highway
determined in paragraph (c)(3)(ii) or (iii) this section (for powertrain testing use cruise cycle, and use 55 mi/hr for the 55
of this section. actual top gear ratio). mi/hr highway cruise cycle.

f;nire

(B) Select a value for kafspeed) and solve for | ——— using the following
vvehicle [speed]

equation:

M f;l[speed]

vvehicle [speed] ka[speed] topgear ) vref

Eq. 1036.540-2

Example: 6-speed automatic transmission at B forers = 1870 r/min = 31.17 1/s
speed (Test 3 or 4 in Table 2 of this ks =4.0
This example is for a vocational Light section). kiopgear = 0.61
HDV or vocational Medium HDV with a Veer = 65 mi/hr = 29.06 m/s
{ S } = 3117 =0.4396 rev/m
Viehicle |5 4.0-0.61-29.06

(ii) Test at least eight different vehicle 6, and 8 of Table 2 of this section to configurations. For all vehicle
configurations for engines that will be represent vocational Heavy HDV and configurations set the drive axle
installed in vocational Light HDV or Tests 2, 3, 4, 6, and 9 of Table 3 of this configuration to 4x2. For powertrain
vocational Medium HDV using vehicles section to represent vocational Medium  testing, set Mrotating to 340 kg and Effaxie
in Table 2 of this section. For example, = HDV. You may test your engine using to 0.955 for all test configurations. Set
if your engines will be installed in additional vehicle configurations with the axle ratio, k,, and tire size,

vocational Medium HDV and vocational different k, and C,. values to represent
Heavy HDV, you might select Tests 2, 4, a wider range of in-use vehicle
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J(ntire

for each test configuration based on the

corresponding designated engine speed

for the 55 mi/hr highway cruise cycle.
These vehicle speeds apply equally for

Viehide (A, B, C, or fuesd) at 65 mi/hr for the engines subject to spark-ignition
transient cycle and the 65 mi/hr standards. Use the following settings
highway cruise cycle, and at 55 mi/hr specific to each vehicle configuration:

Table 2 to § 1036.540—Vehicle Settings for
Testing Vocational Light HDV or Vocational Medium HDV
Test 1 Test 2 Test3 | Test4 | Test5 | Test6 Test 7 Test 8
Cr (kg/tonne) 6.2 7.7 6.2 7.7 6.2 7.7 6.2 7.7
](ntire
—— and k. for CI . .
vvehicle A A B B C C Maximum | Maximum
. . test speed | test speed
engines at engine
speed
Juis g porst | Miniman | Minimun
Vvehjcle . . A A B B C C
engines at engine exclusion | exclusion
speed speed speed
GEM Regulatory LHD MHD | LHD | MHD | LHD | MHD | LHD MHD
Subcategory
M (kg)* 7257 11,408 | 7.257 | 11408 | 7.257 | 11408 | 7.257 11,408
CaAd? 34 5.4 34 54 34 5.4 34 5.4

*Note that A/ and Ca4 are applicable for powertrain testing only since GEM contains default M and Cy4 values
for each vocational regulatory category.

(iii) Test nine different vehicle
configurations for engines that will be
installed in vocational Heavy HDV and
for tractors that are not heavy-haul
tractors. Test six different test
configurations for heavy-haul tractors.
You may test your engines for
additional configurations with different
k., C4A, and C,, values to represent a
wider range of in-use vehicle
configurations. Set G, to 6.9 for all nine
defined test configurations. For class 7
and 8 vehicle configurations set the
drive axle configuration to 4x2 and 6x4
respectively. For powertrain testing, set

Effaxic to 0.955 for all test configurations.
Set the axle ratio, k., and tire size,

_fntire

v

vehicle

for each test configuration based on the
corresponding designated engine speed
(B, fatest, or the minimum NTE exclusion
speed as determined in 40 CFR
86.1370(b)(1)) at 65 mi/hr for the
transient duty cycle and the 65 mi/hr
highway cruise duty cycle, and at 55
mi/hr for the 55 mi/hr highway cruise
duty cycle. Use the settings specific to

each test configuration as shown in
Table 3 or Table 4 of this section, as
appropriate. Engines subject to testing
under both Table 3 and Table 4 of this
section need not repeat overlapping test
configurations, so complete fuel
mapping requires testing 12 (not 15) test
configurations for those engines.
However, this does not apply if you
choose to create two separate maps from
the vehicles configurations defined in
Table 3 and Table 4 of this section. Note
that Miotating is needed for powertrain
testing but not for engine testing. Tables
3 and 4 follow:
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Table 3 of § 1036.540—Vehicle Settings for Testing
General Purpose Tractors and Vocational Heavy HDV
Test 1 Test 2 Test 3 Test4 | Test5 | Test6 Test 7 Test 8 Test 9
Cid 54 4.7 4.0 54 4.7 4.0 54 4.7 4.0
Mictating (KE) 1,021 794 794 1,021 794 794 1,021 794 794
f . Minimum | Minimum | Minimum
—=and k, at NTE NTE NTE Maximum | Maximum | Maximum
v : . ) B B B
vehicle exclusion | exclusion | exclusion test speed | testspeed | test speed
engine speed speed speed speed
ReG]ﬁfo csscH|cspcM| c7pc | c8s | b | c7p|csscu]| cspe | ¢7pC
guatory R R MR CHR | C MR | C MR R MR MR
Subcategory
Vehicle Weight
Reduction 0 13,275 6,147 0 13,275 | 6,147 0 13,275 6,147
(Ibs)?
M (kg)® 31.978 25.515 19051 | 31,978 | 25,515 | 19,051 | 31.978 25,515 19,051

“Note that vehicle weight reduction is not applicable for powertrain testing, since M is the total mass that is to be simulated.

"Note that A is applicable for powertrain testing only since GEM contains default A/ values for each vocational regulatory

category.
Table 4 of § 1036.540—Vehicle Settings for Testing Heavy-Haul Tractors
Test 1 Test 2 Test 3 Test 4 Test 5 Test 6
Cid 5.0 54 5.0 5.4 5.0 54
Miotating (Kg) 1021 1021 1,021 1,021 1021 1021
fn e Minimum Minimum
— — and k. NTE NTE Maximum Maximum
v ) : B B
vehicle exclusion exclusion test speed test speed
at engine speed speed speed
GEM
Regulatory C8_HH C8 SC_HR C8 HH C8_SC_HR C8 HH C8 SC HR
Subcategory
M (kg) 53,751 31,978 53,751 31,978 53,751 31,978

(iv) If the engine will be installed in
a combination of vehicles defined in
paragraphs (ii) and (iii) of this section,
use good engineering judgment to select
at least nine test configurations from
Table 2 and Table 3 of this section that
best represent the range of vehicles your
engine will be sold in. If there are not
nine representative configurations you
must add vehicles, that you define, to
reach a total of at least nine vehicles.
For example, if your engines will be
installed in vocational Medium HDV
and vocational Heavy HDV, select Tests
2,4, 6, and 8 of Table 2 of this section
to represent Medium HDV and Tests 3,
6, and 9 of Table 3 of this section to

represent vocational Heavy HDV and
add two more vehicles that you define.
You may test your engine using
additional vehicle configurations with
different k, and C,, values to represent
a wider range of in-use vehicle
configurations.

(v) Use the defined values in Tables
1 through 4 of this section to set up
GEM with the correct regulatory
subcategory and vehicle weight
reduction, if applicable, to achieve the
target vehicle mass, M, for each test.

(4) Use the GEM output of
instantaneous engine speed and engine
flywheel torque for each of the vehicle
configurations to generate a 10 Hz

transient duty cycle corresponding to
each vehicle configuration operating
over each vehicle duty cycle.

(d) Test the engine with GEM cycles.
Test the engine over each of the
transient engine duty cycles generated
in paragraph (c) of this section as
follows:

(1) Determine the sequence of engine
duty cycles (both required and optional)
for the cycle-average-fuel-mapping
sequence as follows:

(i) Sort the list of engine duty cycles
into three separate groups by vehicle
duty cycle; transient vehicle duty cycle,
55 mi/hr highway cruise duty cycle, and
the 65 mi/hr highway cruise duty cycle.
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(ii) Within each group of engine duty
cycles derived from the same vehicle
duty cycle, order the duty cycles as
follows: Select the engine duty cycle
with the highest reference cycle work;
followed by the cycle with the lowest
cycle work; followed by the cycle with
next highest cycle work; followed by the
cycle with the next lowest cycle work;
until all the cycles are selected.

(iii) For each engine duty cycle,
preconditioning cycles will be needed
to start the cycle-average-fuel-mapping
sequence.

(A) For the first and second cycle in
each sequence, the two preconditioning
cycles are the first cycle in the
sequence, the transient vehicle duty
cycle with the highest reference cycle
work. This cycle is run twice for
preconditioning prior to starting the
sequence for either of the first two
cycles.

(B) For all other cycles, the two
preconditioning cycles are the previous
two cycles in the sequence.

(2) If the engine has an adjustable
warm idle speed setpoint, set it to its
minimum value, faidiemin.

(3) During each test interval, control
speed and torque to meet the cycle
validation criteria in 40 CFR 1065.514,
except as noted in this paragraph (d)(3).
If the range of reference speeds is less
than 10 percent of the mean reference
speed, you only need to meet the
standard error of estimate in Table 2 of
40 CFR 1065.514 for the speed
regression.

(4) Warm-up the engine as described
in 40 CFR 1065.510(b)(2).

(5) Transition between duty cycles as
follows:

(i) For transient duty cycles, start the
next cycle within 5 seconds after the
conclusion of the preceeding cycle.

(ii) For cruise cycles, linearly ramp to
the next cycle over 5 seconds and
stabilize for 15 seconds prior to starting
the next cycle.

(6) Operate the engine over the engine
duty cycle and record measurements
using one of the methods described in
(d)(6)(i) or (ii) of this section. You must
also measure and report NOx emissions
over each test interval as described in
paragraph (a)(2) of this section. If you
use redundant systems for the
determination of fuel consumption, for
example combining measurements of
dilute and raw emissions when
generating your map, follow the
requirements of 40 CFR 1065.201(d).

(i) Indirect measurement of fuel flow.
Record speed and torque and measure
emissions and other inputs needed to
run the chemical balance in 40 CFR
1065.655(c) for the test interval defined
by the first engine duty cycle; determine

the corresponding mean values for the
test interval. We will use an average of
indirect measurement of fuel flow with
dilute sampling and direct sampling.
For dilute sampling of emissions, in
addition to the background
measurement provisions described in 40
CFR 1065.140, you may do the
following:

(A) Measure background as described
in §1036.535(b)(7)(i)(A) but read the
background as described in paragraph
(d)(9)(i) of this section.

(B) Measure background as described
in §1036.535(b)(7)(1)(B) but read the
background as described in paragraph
(d)(9)(1) of this section.

(ii) Direct measurement of fuel flow.
Record speed and torque and measure
fuel consumption with a fuel flow meter
for the test interval defined by the first
engine duty cycle; determine the
corresponding mean values for the test
interval.

(7) Repeat the steps in paragraph
(d)(6) of this section for all the
remaining engine duty cycles.

(8) Repeat the steps in paragraphs
(d)(4) through (7) of this section for all
the applicable groups of duty cycles
(e.g., transient vehicle duty cycle, 55
mi/hr highway cruise duty cycle, and
the 65 mi/hr highway cruise duty cycle).

(9) The following provisions apply for
interruptions in the cycle-average-fuel-
mapping sequence. These provisions are
intended to produce results equivalent
to running the sequence without
interruption.

(i) You may pause the cycle-average-
fuel-mapping sequence after each test
interval to calibrate emission-
measurement instrumentation, to read
and evacuate background bag samples
collected over the course of multiple
test intervals, or to sample the dilution
air for background emissions. This
provision requires you to shut-down the
engine during the pause. If the pause is
longer than 30 minutes, restart the
engine and restart the cycle-average-
fuel-mapping sequence at the step in
paragraph (d)(4) of this section.
Otherwise, restart the engine and restart
the cycle-average-fuel-mapping
sequence at the step in paragraph (d)(5)
of this section.

(ii) If an infrequent regeneration event
occurs, interrupt the cycle-average-fuel-
mapping sequence and allow the
regeneration event to finish. You may
continue to operate the engine over the
engine duty cycle where the event began
or, using good engineering judgement,
you may transition to another operating
condition to reduce the regeneration
event duration.

(A) Determine which cycles in the
sequence to void as follows:

(1) If the regeneration event began
during a test interval, the cycle
associated with that test interval must
be voided.

(2) If you used dilute sampling to
measure emissions and you used batch
sampling to measure background
emissions that were sampled
periodically into the bag over the course
of multiple test intervals and you are
unable to read the background bag (e.g.,
sample volume too small), void all
cycles associated with that background
bag.

(gb’) If you used dilute sampling to
measure emissions and you used the
option to sample periodically from the
dilution air and you did not meet all the
requirements for this option as
described in paragraph (d)(6)(i)(B) of
this section, void all cycles associated
with those background readings.

(4) If the regeneration event began
during a non-test-interval period of the
sequence and the provisions in
paragraphs (d)(9)(ii)(A)(2) and (3) of this
section do not apply, you do not need
to void any cycles.

(B) Determine the cycle to restart the
sequence. Identify the cycle associated
with the last valid test interval. The next
cycle in the sequence is the cycle to be
used to restart the sequence.

(C) Once the regeneration event is
finished, restart the sequence at the
cycle determined in paragraph
(d)(9)(i1)(B) of this section instead of the
first cycle of the sequence. If the engine
is not already warm, restart the
sequence at paragraph (d)(4) of this
section. Otherwise, restart at paragraph
(d)(5) of this section.

(iii) If the cycle-average-fuel-mapping
sequence is interrupted due to test
equipment or engine malfunction,
correct the malfunction and follow the
steps in paragraphs (d)(9)(ii)(A) through
(C) of this section to restart the
sequence. Treat the detection of the
malfunction as the beginning of the
regeneration event.

(iv) If any test interval in the cycle-
average-fuel-mapping sequence is
voided, you must rerun that test interval
as described in this paragraph (d)(9)(iv).
You may rerun the whole sequence or
any contiguous part of the sequence. If
you end up with multiple valid test
intervals for a given cycle, use the last
valid test interval for determining the
cycle-average fuel map. If the engine has
been shut-down for more than 30
minutes or if it is not already warm,
restart the sequence at paragraph (d)(4)
of this section. Otherwise, restart at
paragraph (d)(5) of this section. Repeat
the steps in paragraphs (d)(6) and (d)(7)
of this section until you complete the
whole sequence or part of the sequence.
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The following examples illustrate
possible scenarios for completing only
part of the sequence:

(A) If you voided only the test interval
associated with the fourth cycle in the
sequence, you may restart the sequence
using the second and third cycles as the
preconditioning cycles and stop after
completing the test interval associated
with the fourth cycle.

(B) If you voided the test intervals
associated with the fourth and sixth
cycles, you may restart the sequence
using the second and third cycles as the
preconditioning cycles and stop after
completing the test interval associated
with the sixth cycle. If the test interval
associated with the fifth cycle in this
sequence was valid, it must be used for
determining the cycle-average fuel map
instead of the original one.

N
_ M C - chombdryi At 1
mfuel[cycle] - z nexhi 1
Wemeas i=1 + xHZOexhdryi Cco2

Eq. 1036.540-3

Where:

Mc = molar mass of carbon.

Wemeas = carbon mass fraction of fuel (or
mixture of test fuels) as determined in 40
CFR 1065.655(d), except that you may
not use the default properties in Table 1
of 40 CFR 1065.655 to determine o, f,
and wc for liquid fuels.

i = an indexing variable that represents one
recorded emission value.

N = total number of measurements over the
duty cycle.

Nexn = exhaust molar flow rate from which
you measured emissions.

Xceombdry = amount of carbon from fuel and
any injected fluids in the exhaust per

(10) For plug-in hybrid engines,
precondition the battery and then
complete all back-to-back tests for each
test configuration according to 40 CFR
1066.501 before moving to the next test
configuration.

(11) You may send signals to the
engine controller during the test, such
as current transmission gear and vehicle
speed, if that allows engine operation
during the test to better represent in-use
operation.

(12) For hybrid powertrains with no
plug-in capability, correct for the net
energy change of the energy storage
device as described in 40 CFR 1066.501.
For plug-in hybrid engines, follow 40
CFR 1066.501 to determine End-of-Test
for charge-depleting operation; to do
this, you must get our advance approval
for a utility factor curve. We will

mole of dry exhaust as determined in 40
CFR 1065.655(c).

XH20exhdry = amount of H>O in exhaust per
mole of exhaust as determined in 40 CFR
1065.655(c).

At = 1/frccord~

Mcoz = molar mass of carbon dioxide.

Mco2per; = Mass emission rate of CO»
resulting from diesel exhaust fluid
decomposition over the duty cycle as
determined from § 1036.535(b)(10). If
your engine does not utilize diesel
exhaust fluid for emission control, or if
you choose not to perform this
correction, set nicozper; equal to 0.

approve your utility factor curve if you
can show that you created it from
sufficient in-use data of vehicles in the
same application as the vehicles in
which the PHEV engine will be
installed.

(13) Calculate the fuel mass flow rate,
Myger, for each duty cycle using one of
the following equations:

(i) Determine fuel-consumption rates
using emission measurements from the
raw or diluted exhaust, calculate the
mass of fuel for each duty cycle,
Miuelfeycle], 8s follows:

(A) For calculations that use
continuous measurement of emissions
and continuous CO; from urea, calculate
Miuelfeyele] Using the following equation:

N
z (mCOZDEFi Y )
i=1

7

Example:

Mc =12.0107 g/mol

Wcmeas = 0.867

N = 6680

Nexn1 = 2.876 mol/s

Hexn2 = 2.224 mol/s

XCcombdryl = 2.61-10 =3 mol/mol
XCcombdry2 = 1.91-10 ~3 mol/mol
X120exh1 = 3.53-10~2 mol/mol
XH20exh2 = 3.13-10~2 mol/mol
frccord =10 HZ

At=1/10=0.1s

Mcos = 44.0095 g/mol
mMcozper = 0.0726 g/s
mcozDEF2= 0.0751 g/S
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261-107
1+3.53-107

-3
5204, 191-10°
12.0107 1+3.13-107

0.867

2.876-

m fueltransient

X
- Ccombdr6680
..tn ——EE— Al

exh6680 1
+ xHZOexhdry6680

T 00s 1(0.0726-1.040.0751- 1.0+ ..+ fitepeeesso - Mogso )

Mfueltransient =1619.6 g

(B) If you measure batch emissions and continuous COz from urea, calculate

Miuelfeyele] Using the following equation:

Y N N
_ MC chombdry . At 1 . At
Mietioyele) = ' 113 Z (nexhz' ' )_ v Z (mCOZDEFz' ' )
Cmeas + xHZOexhdry i=1 coz i=l
Eq. 1036.540-4
(C) If you measure continuous calculate myyeireycie) using the following

emissions and batch CO, from urea, equation:

N
— M c - Xcombaryi A McoopEr
m - - . n e l‘ — albl
fuel[cycle] exhi 1 M
Wemeas i=1 + xHZOexhdryi Cco2

Eq. 1036.540-5

(D) If you measure batch emissions and batch CO:z from urea, calculate miuelcycle]

using the following equation:

3 N
m _ M c . Xcoombery . ( Ao At) _ Meooprr
fuel[cycle] — 1+% exhi M
Cmeas + xHZOexhdry i=1 Cco2

Eq. 1036.540-6

(ii) Manufacturers may choose to N ) i = an indexing variable that represents one
measure fuel mass flow rate. Calculate Mg = Z Mea; At recorded value.
the mass of fuel for each duty cycle, i1 N = total number of measurements over the
Myyelfeycle], S follows: duty cycle. For batch fuel mass
measurements, set N = 1.
Eq 1036.540-7 ey = the fuel mass flow rate, for each
Where: point, i, starting from i = 1.

At = 1/frecurd-
frecora = the data recording frequency.
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Example:

N =6680

n'ifue“ =1.856 g/S

l’ilfuelz =1.962 g/S

ﬁ'ccord =10 Hz

At=1/10=0.1s

Myeltransient = (1.856 + 1.962 +. . .+
mfuelGﬁSO)'Q 1

Mfyeltransient = 111.95 g

mfuel[cycle],plug—m

(14) The provisions related to carbon
balance verification in § 1036.543 apply
to test intervals in this section.

(15) Correct the measured or
calculated fuel mass flow rate, my. for
each test result to a mass-specific net
energy content of a reference fuel as
described in § 1036.535(e), replacing
Mfuer With mge in Eq. 1036.535—4.

5 -UFD)CD +m

= mfuel[cycle],c fuel[cycle],CS

Eq. 1036.540-8

Where:

Myyelfeyeler,cp = total mass of fuel for all the
tests in the charge-depleting portion of
the test.

UFp cp = utility factor fraction at distance
Dcp as determined by interpolating the
approved utility factor curve.

Myyelfeyelel,cs = total mass of fuel for all the
tests in the charge-sustaining portion of
the test.

N
Dy, = Z(Vi 'A[i)
=

1

Eq. 1036.540-9
Where:

v = vehicle velocity at each time step. For
tests completed under this section, v is
the vehicle velocity in the GEM duty-
cycle file. For tests under 40 CFR

1037.550, v is the vehicle velocity as
determined by Eq. 1037.550—1. Note that
this should include complete and
incomplete charge-depleting tests.

(e) Determine GEM inputs. Use the
results of engine testing in paragraph (d)
of this section to determine the GEM
inputs for the transient duty cycle and
optionally for each of the highway
cruise cycles corresponding to each
simulated vehicle configuration as
follows:

(1) Your declared fuel mass
consumption, Meeitransient Using the
calculated fuel mass consumption
values described in paragraph (d) of this
section, declare values using the method
described in § 1036.535(g).

(2) Engine output speed per unit
vehicle speed,

(16) For engines designed for plug-in
hybrid electric vehicles, the mass of fuel
for each cycle, mgeireyeier, is the utility
factor-weighted fuel mass. This is done
by calculating mye for the full charge-
depleting and charge-sustaining
portions of the test and weighting the
results, using the following equation:

(1-UF, )

ﬁlengine

v,

vehicle

by taking the average engine speed
measured during the engine test while
the vehicle is moving and dividing it by
the average vehicle speed provided by
GEM. Note that the engine cycle created
by GEM has a flag to indicate when the
vehicle is moving.

(3) Positive work determined
according to 40 CFR 1065, Wiansient, bY
using the engine speed and engine
torque measured during the engine test
while the vehicle is moving. Note that
the engine cycle created by GEM has a
flag to indicate when the vehicle is
moving.

(4) The following table illustrates the
GEM data inputs corresponding to the
different vehicle configurations:

Table 5 of § 1036.540—Example test result output matrix for Class 8 vocational vehicles

Test 1

Test 2

Test 3 Test4 | Test5

Test 6

Test 7 Test 8 Test 9

Ffueltransient

fnengine

Vengine

Wtrans ient

(5) The engine idle speed and torque,
by taking the average engine speed and
torque measured during the engine test
while the vehicle is not moving. Note
that the engine cycle created by GEM
has a flag to indicate when the vehicle
is moving.

m 116. Add §1036.543 to read as
follows:

§1036.543 Carbon balance error
verification.

A carbon balance error verification
compares independent assessments of

§1036.701

the flow of carbon through the system
(engine plus aftertreatment). We will,
and you may optionally, verify carbon

balance error according to 40 CFR part

1065.543. This applies to all test
intervals in § 1036.535 (b), (c), and (d);
§1036.540; and 40 CFR 1037.550.

* * * * *

m 117. Amend § 1036.701 by revising
paragraph (j) to read as follows:

General provisions.
* * * * *

(j) Credits you generate with
compression-ignition engines in 2020
and earlier model years may be used in
model year 2021 and later as follows:

(1) For credit-generating engines
certified to the tractor engine standards
in §1036.108, you may use credits
calculated relative to the tractor engine
standards.

(2) For credit-generating engines
certified to the vocational engine
standards in § 1036.108, you may use
credits calculated relative to the
emission levels in the following table:
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TABLE 1 PARAGRAPH (j)—EMISSION
LEVELS FOR CREDIT CALCULATION

Medium heavy-duty Heavy heavy-duty
engines engines
558 g/hp-hr ..ccceeeene 525 g/hp-hr.
* * * * *

m 118. Amend § 1036.705 by revising
paragraph (b)(5) to read as follows:

§1036.705 Generating and calculating
emission credits.
* * * * *

(b) * x %

(5) You may generate CO, emission
credits from a model year 2021 or later
medium heavy-duty engine family
subject to spark-ignition standards for
exchanging with other engine families
only if the engines in the family are
gasoline-fueled. You may generate CO»
credits from non-gasoline engine
families only for the purpose of
offsetting CH4 and/or N,O emissions
within the same engine family as
described in paragraph (d) of this
section.

* * * * *

m 119. Amend § 1036.801 by revising

the definitions for “Heavy-duty vehicle”
and “Hybrid” and adding definitions for
“Hybrid engine” and “Mild hybrid” in
alphabetical order to read as follows:
§1036.801 Definitions.

* * * * *

Heavy-duty vehicle means any motor
vehicle above 8,500 pounds GVWR. An

incomplete vehicle is also a heavy-duty
vehicle if it has a curb weight above
6,000 pounds or a basic vehicle frontal
area greater than 45 square feet. Curb
weight and Basic vehicle frontal area
have the meaning given in 40 CFR
86.1803.

Hybrid means an engine or powertrain
that includes energy storage features
other than a conventional battery system
or conventional flywheel. Supplemental
electrical batteries and hydraulic
accumulators are examples of hybrid
energy storage systems. Note that certain
provisions in this part treat hybrid
engines and hybrid powertrains
intended for vehicles that include
regenerative braking different than those
intended for vehicles that do not
include regenerative braking.

Hybrid engine means a hybrid system
with features for storing and recovering
energy that are integral to the engine or
are otherwise upstream of the vehicle’s
transmission. Hybrid features connected
to the front end of the engine are known
as PO, and hybrid features connected to
the crankshaft are known as P1.

* * * * *

Mild hybrid means a hybrid engine or
hybrid powertrain with regenerative
braking capability where the system
recovers less than 20 percent of the total
braking energy over the transient cycle
defined in Appendix I of 40 CFR part
1037.

* * * * *
m 120. Revise § 1036.805 to read as
follows:

§1036.805 Symbols, abbreviations, and
acronyms.

The procedures in this part generally
follow either the International System of
Units (SI) or the United States
customary units, as detailed in NIST
Special Publication 811 (incorporated
by reference in § 1036.810). See 40 CFR
1065.20 for specific provisions related
to these conventions. This section
summarizes the way we use symbols,
units of measure, and other
abbreviations.

(a) Symbols for chemical species. This
part uses the following symbols for
chemical species and exhaust

constituents:
Symbol Species

C o carbon.

CHy oo methane.

CH4N20 ..... urea.

CO e carbon monoxide.

CO2 covvvvee carbon dioxide.

H20 ............ water.

HC ..o hydrocarbon.

NMHC ........ nonmethane hydrocarbon.

NMHCE ...... nonmethane hydrocarbon
equivalent.

NO ..o nitric oxide.

NOs ............ nitrogen dioxide.

NOx ..ceveueee oxides of nitrogen.

N2O ..o nitrous oxide.

PM .o particulate matter.

(b) Symbols for quantities. This part
uses the following symbols and units of
measure for various quantities:

Symbol Quantity Unit Unit symbol Unit in terms of S| base units

atomic hydrogen-to-carbon ratio ... | mole per mole .........ccccccceeviveeennnn. mol/mol
AMBA .veveeeeeeeeee ettt square Meter ......ccccceveeervneeniennns M2 e
atomic oxygen-to-carbon ratio ....... mole per mole .......ccccceeveeriveieennn. mol/mol
drag area ....cccocceeeeveeeeeiree s meter squared .................. m2 ...
coefficient of rolling resistance ...... kilogram per metric ton kg/tonne
distance ... miles or meters ........ccccceviiiennn. mi or m
efficiency.
Difference or error quantity.
mass weighted emission result ..... grams/ton-mile ........cccceoeeiiieniiennen. g/ton-mi .............. g/kg-km.
efficiency.
mass-specific net energy content .. | megajoules/kilogram ...... MJ/kg . m2.s—2,
angular speed (shaft) ..........cccc.... revolutions per minute ......... r/min ... n-30-s~1.
gravitational acceleration ............... meters per second squared .......... M/S2 i m-s—2.
indexing variable.
Arive aXI€ ratio ......coooiiiiiiiiiiiiiii | et | e 1.
highest available transmission

gear.
MASS ..ooiiiiiiiiiie e pound mass or kilogram ................ Ibm or kg ........... kg.
MOlar Mass ........ccoeveeeviiiieniciiens gram per mole ..o, g/mol ... 10~3. kg-mol—1.
vehicle mass ..., Kilogram ........ccoceviiiiiiiiiiiee KG e kg.
inertial mass of rotating compo- | Kilogram .........cccccceiiiiiiiniiiiinnne [ JP T kg.

nents.
total number in a series.
POWET ..ot Kilowatt ..o 103-m2-kg-s—3.
mass density kilogram per cubic meter .. m~—3.kg.
tire radius .......ccocoeveiiiiiie MELEI ..o m.
standard deviation.
torque (moment of force) ............... newton meter .........ccccoevceeeiiiiennens Nm m2-kg-s 2.
HME e second S.
time interval, period, 1/frequency .. | second s.
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Symbol Quantity Unit Unit symbol Unit in terms of S| base units
UF s utility factor.
V o SPEEA ..ot miles per hour or meters | mi’hrorm/s ....... m-s—1.
persecond.
W WOTK oottt kilowatt-hour .........ccccoeeviiiiiniienne. KW-hr .....ccooeennee 3.6-m2-kg-s—1.
carbon mass fraction ..................... gram/gram  ........cccceeeeeieninieeiens /G e 1.
urea mass fraction .........cc.cceeeeeenen. gram/gram ........ccoeceereeniieeneeneeee [o 7/« T 1.
amount of substance mole fraction | mole per mole .........ccccccceceeninneene mol/mol .............. 1.
brake energy fraction.
brake energy limit.
(c) Superscripts. This part uses the Superscript Meaning (d) Subscripts. This part uses the

following superscripts for modifying
quantity symbols:

overbar (such as y) ... | arithmetic mean.

overdot (such as y) ...

following subscripts for modifying
quantity symbols:

quantity per unit time.

Subscript

Meaning

engine
exh ...
front ...
fuel

record ....
ref
speed
stall ....
test ....
tire
transient

vehicle

65 miles per hour.
A speed.

accessory.
approved.
axle.

B speed.

C speed.
carbon mass.

charge-depleting.

combustion.
composite.

corrected.
charge-sustaining.
test cycle.

diesel exhaust fluid.
engine.

raw exhaust.

frontal.

fuel.

H>0 in exhaust per mole of exhaust.
high.

an individual of a series.
idle.

mass.

maximum.

mapped.

measured quantity.
negative.

positive.

relative (e.g., relative difference or error).
rate (divided by time).
rated.

record.

reference quantity.
speed.

stall.

test.

tire.

transient.

vector.

vehicle.

absolute (e.g., absolute difference or error).

carbon from fuel per mole of dry exhaust.

CO: resulting from diesel exhaust fluid decomposition.

(e) Other acronyms and abbreviations.
This part uses the following additional
abbreviations and acronyms:

averaging, banking, and trading.
auxiliary emission control device.
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American Society for Testing and Materials.
British thermal units.

charge-depleting.

Code of Federal Regulations.

compression ignition.

coefficient of variation.

charge-sustaining.

diesel exhaust fluid.

deterioration factor.

Department of Transportation.

Environmental Protection Agency.
Family Certification Level.

Family Emission Limit.
Greenhouse gas Emissions Model.
grams per brake horsepower-hour.
gross vehicle weight rating.
heavy-duty vehicle.

liquefied petroleum gas.

not-to-exceed.

rechargeable energy storage system.
ramped-modal cycle.

revolutions per minute.

Selective catalytic reduction.

spark ignition.

United States.

United States Code.

National Archives and Records Administration.
National Highway Traffic Safety Administration.

gasoline blend including nominally 85 percent denatured ethanol.

(f) Constants. This part uses the
following constants:

Symbol Quantity Value

gravitational con- | 9.81 m-s—2

stant.

(g) Prefixes. This part uses the
following prefixes to define a quantity:

Symbol Quantity Value
[V 10-6

m e 10-3

C o 10-2

K e 103

M ... 103

m 121. Revise § 1036.810 to read as
follows:

§1036.810

Certain material is incorporated by
reference into this part with the
approval of the Director of the Federal
Register under 5 U.S.C. 552(a) and 1
CFR part 51. To enforce any edition
other than that specified in this section,
the Environmental Protection Agency
must publish a document in the Federal
Register and the material must be
available to the public. All approved
material is available for inspection at
U.S. EPA, Air and Radiation Docket and
Information Center, WJC West Building,
Room 3334, 1301 Constitution Ave. NW,
Washington, DC 20460, www.epa.gov/
dockets, (202) 202—1744, and is
available from the sources listed in the
following paragraphs of this section. It

Incorporation by reference.

is also available for inspection at the
National Archives and Records
Administration (NARA). For
information on the availability of this
material at NARA, email fedreg.legal@
nara.gov, or go to www.archives.gov/
federal-register/cfr/ibr-locations.html.
(a) American Society for Testing and
Materials, 100 Barr Harbor Drive, P.O.
Box C700, West Conshohocken, PA
19428-2959, (877) 909-2786,
www.astm.org/.

(1) ASTM D3588-98 (Reapproved
2017) Standard Practice for Calculating
Heat Value, Compressibility Factor, and
Relative Density of Gaseous Fuels,
approved April 1, 2017, (“ASTM
D3588”), IBR approved for
§1036.530(b).

(2) ASTM D4809-13, Standard Test
Method for Heat of Combustion of
Liquid Hydrocarbon Fuels by Bomb
Calorimeter (Precision Method),
approved May 1, 2013, (“ASTM
D4809”), IBR approved for
§1036.530(b).

(b) National Institute of Standards and
Technology, 100 Bureau Drive, Stop
1070, Gaithersburg, MD 20899-1070,
(301) 975-6478, or www.nist.gov.

(1) NIST Special Publication 811,
Guide for the Use of the International
System of Units (SI), 2008 Edition,
March 2008, IBR approved for
§1036.805.

(2) [Reserved]

Appendix I to Part 1036—
[Redesignated]

m 122. Redesignate Appendix I to part
1036 as Appendix III to part 1036 and
add a new Appendix I to part 1306 to
read as follows:

Appendix I to Part 1036—Summary of
Previous Emission Standards

The following standards, which EPA
originally adopted under 40 CFR part 85 or
part 86, apply to compression-ignition
engines produced before model year 2007
and to spark-ignition engines produced
before model year 2008:

(a) Smoke. Smoke standards applied for
compression-ignition engines based on
opacity measurement using the test
procedures in 40 CFR part 86, subpart I, as
follows:

(1) Engines were subject to the following
smoke standards for model years 1970
through 1973:

(i) 40 percent during the engine
acceleration mode.

(ii) 20 percent during the engine lugging
mode.

(2) The smoke standards in 40 CFR 86.11
started to apply in model year 1974.

(b) Idle CO. A standard of 0.5 percent of
exhaust gas flow at curb idle applied through
model year 2016 to the following engines:

(1) Spark-ignition engines with
aftertreatment starting in model year 1987.
This standard applied only for gasoline-
fueled engines through model year 1997.
Starting in model year 1998, the same
standard applied for engines fueled by
methanol, LPG, and natural gas. The idle CO
standard no longer applied for engines
certified to meet onboard diagnostic
requirements starting in model year 2005.
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(2) Methanol-fueled compression-ignition emissions applied starting with the following (3) Methanol-fueled compression-ignition
engines starting in model year 1990. This engines: engines starting in model year 1990.
standard also applied for natural gas and LPG (1) Spark-ignition engines starting in model (4) Naturally aspirated gaseous-fueled
engines starting in model year 1997. The idle  year 1968. This standard applied only for engines starting in model year 1997, and all
CO standard no longer applied for engines gasoline-fueled engines through model year other gaseous-fueled engines starting in 1998.
certified to meet onboard diagnostic 1989, and applied for spark-ignition engines (d) Early steady-state standards. The
requirements starting in model year 2007. using other fuels starting in model year 1990. following criteria standards applied to heavy-
(c) Crankcase emissions. The requirement (2) Naturally aspirated diesel-fueled duty engines based on steady-state
to design engines to prevent crankcase engines starting in model year 1985. measurement procedures:

TABLE 1 TO APPENDIX |—EARLY STEADY-STATE EMISSION STANDARDS FOR HEAVY-DUTY ENGINES

Pollutant
Model year Fuel
HC NOx + HC CcO
1970-1973 .. gasolinge .......cccceeveeerieerennns Py £ T o] oo | A SR 1.5 volume percent.
19741978 ..o gasoline and diesel ........... | oo 16 g/hp-hr oo 40 g/hp-hr
1979-19842 ... gasoline and diesel ........... | i 5 g/hp-hr for diesel 0 g/ 25 g/hp-hr
hp-hr for gasoline.

a An optional NOx + HC standard of 10 g/hp-hr applied in 1979 through 1984 in conjunction with a separate HC standard of 1.5 g/hp-hr.

(e) Transient emission standards for spark- based on transient measurement using the could generate or use emission credits for
ignition engines. The following criteria test procedures in 40 CFR part 86, subpart N.  NOx and NOx + NMHC standards. Table 2
standards applied for spark-ignition engines  Starting in model year 1991, manufacturers follows:

TABLE 2 TO APPENDIX |—TRANSIENT EMISSION STANDARDS FOR SPARK-IGNITION ENGINESaP

Pollutant
Model year (g/hp-hr)
HC cO NOx NOx + NMHC

ST T SR 1.1 14.4
1988-1990 ..... 1.1 14.4
1991-1997 ..... 1.1 14.4
1998-2004¢ ... 1.1 14.4
20052007 .eeeeiieeeeeiteeeeitiee e r e e e e ra e st e e e steeeannaeeearaeeeasaeeesnsaeeeanneeeeanrenenass | seeeessreesessseeeennees 14.4

aStandards applied only for gasoline-fueled engines through model year 1989. Standards started to apply for methanol in model year 1990,
and for LPG and natural gas in model year 1998.

b Engines intended for installation only in heavy-duty vehicles above 14,000 pounds GVWR were subject to an HC standard of 1.9 g/hp-hr for
model years 1987 through 2004, and a CO standard of 37.1 g/hp-hr for model years 1987 through 2007. In addition, for model years 1987
through 2007, up to 5 percent of a manufacturer's sales of engines intended for installation in heavy-duty vehicles at or below 14,000 pounds
GVWR could be certified to the alternative HC and CO standards.

¢For natural gas engines in model years 1998 through 2004, the NOx standard was 5.0 g/hp-hr; the HC standards were 1.7 g/hp-hr for en-
gines intended for installation only in vehicles above 14,000 pounds GVWR, and 0.9 g/hp-hr for other engines.

dManufacturers could delay the 1.0 g/hp-hr NOx + NMHC standard until model year 2008 by meeting an alternate NOx + NMHC standard of
1.5 g/hp-hr applied for model years 2004 through 2007.

(f) Transient emission standards for ignition engines based on transient year 1991, manufacturers could generate or
compression-ignition engines. The following  measurement using the test procedures in 40  use emission credits for NOx, NOx + NMHC,
criteria standards applied for compression- CFR part 86, subpart N. Starting in model and PM standards. Table 3 follows:

TABLE 3 TO APPENDIX |—TRANSIENT EMISSION STANDARDS FOR COMPRESSION-IGNITION ENGINES 2

Pollutant
Model year (g/hp-hr)
HC CO NOx NOx + NMHC PM
1985-1987 1.3 15.5
1988-1989 1.3 15.5 0.60
1990 ............... 1.3 15.5 0.60.
1991-1992 1.3 15.5 0.25
1993 ... 1.3 15.5 0.25 truck, 0.10 bus.
1994-1995 1.3 15.5 0.10 truck, 0.07 urban bus.
1996-1997 1.3 15.5 0.10 truck, 0.05 urban bus.p
1998-2003 1.3 15.5 0.10 truck, 0.05 urban bus.p
2004—2006 ....ooeeeeeeiiiiiiieeeeeeeireeee e | eeeeeeeeie e 15.5 0.10 truck, 0.05 urban bus.?

aStandards applied only for diesel-fueled engines through model year 1989. Standards started to apply for methanol in model year 1990, and
for LPG and natural gas in model year 1997. An alternate HC standard of 1.2 g/hp-hr applied for natural gas engines for model years 1997
through 2003.

bThe in-use PM standard for urban bus engines in model years 1996 through 2006 was 0.07 g/hp-hr.

¢ An optional NOx + NMHC standard of 2.5 g/hp-hr applied in 2004 through 2006 in conjunction with a separate NMHC standard of 0.5 g/hp-hr.
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m 123. Add Appendix II to Part 1036 to
read as follows:

Appendix II to Part 1036—Transient
Duty Cycles
(a) This appendix specifies transient duty

cycles for the engine and powertrain testing
described in § 1036.510, as follows:

(1) The transient duty cycle for testing
engines involves a schedule of normalized
engine speed and torque values.

(2) The transient duty cycle for powertrain
testing involves a schedule of vehicle speeds
and road grade. Determine road grade at each
point based on the peak rated power of the
powertrain system, Praeq, determined in

§1036.527 and road grade coefficients using
the following equation:
Road grade = a-PZ;qted + b-Prasea + €

(b) The following transient duty cycle
applies for spark-ignition engines and
powertrains:

Engine testing Powertrain testing
Normalized : Road grade coefficients
Record (seconds) revolutions N(),[';)T;Séed Vehicle speed
p(%re?gg#tt)e (percent) (mi/hr) a b c
0 0 0 0 0 0
0 0 0 20.0E-6 -18.7E-3 2.2E+0
0 0 0 30.0E-6 —28.1E-3 3.3E+0
0 0 0 30.0E-6 —28.1E-3 3.3E+0
0 0 0 30.0E-6 —28.1E-3 3.3E+0
0 0 0 30.0E-6 —28.1E-3 3.3E+0
0 0 0 30.0E-6 —-28.1E-3 3.3E+0
0 0 0 30.0E-6 -28.1E-3 3.3E+0
0 0 0 30.0E-6 -28.1E-3 3.3E+0
0 0 0 30.0E-6 -28.1E-3 3.3E+0
0 0 0 30.0E-6 -28.1E-3 3.3E+0
0 0 0 30.0E-6 -28.1E-3 3.3E+0
0 0 0 30.0E-6 -28.1E-3 3.3E+0
0 0 0 30.0E-6 -28.1E-3 3.3E+0
0 0 0 30.0E-6 —28.1E-3 3.3E+0
0 0 0 30.0E-6 —28.1E-3 3.3E+0
0 0 0 30.0E-6 —28.1E-3 3.3E+0
0 0 0 30.0E-6 —28.1E-3 3.3E+0
0 0 0 30.0E-6 —-28.1E-3 3.3E+0
0 0 0 30.0E-6 -28.1E-3 3.3E+0
0 0 0 30.0E-6 -28.1E-3 3.3E+0
0 0 0 30.0E-6 -28.1E-3 3.3E+0
0 0 0 30.0E-6 —28.1E-3 3.3E+0
0 0 0 30.0E-6 -28.1E-3 3.3E+0
7.00 44.40 0 30.0E-6 —28.1E-3 3.3E+0
16.00 85.40 3.04 30.0E-6 -28.1E-3 3.3E+0
27.00 97.80 5.59 30.0E-6 —28.1E-3 3.3E+0
38.00 100.00 8.37 30.0E-6 -28.1E-3 3.3E+0
45.00 100.00 11.06 30.0E-6 —28.1E-3 3.3E+0
51.00 100.00 13.63 30.0E-6 -28.1E-3 3.3E+0
54.00 97.50 15.87 30.0E-6 —28.1E-3 3.3E+0
53.00 90.00 18.09 30.0E-6 -28.1E-3 3.3E+0
49.00 75.20 20.66 10.0E-6 -9.4E-3 1.1E+0
45.00 50.00 22.26 -10.0E-6 9.4E-3 -1.1E+0
40.00 10.00 22.08 —30.0E-6 28.1E-3 -3.3E+0
34.00 2.30 20.58 —-30.0E-6 28.1E-3 -3.3E+0
27.00 0 18.65 —30.0E-6 28.1E-3 -3.3E+0
21.00 2.30 16.50 —-30.0E-6 28.1E-3 -3.3E+0
16.00 12.00 14.19 —30.0E-6 28.1E-3 -3.3E+0
12.00 35.30 11.65 -30.0E-6 28.1E-3 -3.3E+0
8.50 4.90 9.16 —30.0E-6 28.1E-3 -3.3E+0
5.00 @) 8.01 -30.0E-6 28.1E-3 -3.3E+0
3.00 (®@) 6.86 —30.0E-6 28.1E-3 -3.3E+0
0 0 3.19 -30.0E-6 28.1E-3 -3.3E+0
0 0 0 —30.0E-6 28.1E-3 -3.3E+0
0 0 0 -17.4E-6 16.2E-3 —-2.1E+0
0 0 0 —4.8E-6 4.4E-3 -817.8E-3
0 0 0 7.8E-6 -7.5E-3 435.2E-3
0 0 0 7.8E-6 —7.5E-3 435.2E-3
0 0 0 7.8E-6 -7.5E-3 435.2E-3
3.00 10.00 1.05 7.8E-6 —7.5E-3 435.2E-3
11.00 40.20 2.13 7.8E-6 -7.5E-3 435.2E-3
20.00 53.00 3.26 7.8E-6 —7.5E-3 435.2E-3
27.50 64.80 4.31 7.8E-6 -7.5E-3 435.2E-3
32.00 78.00 5.35 7.8E-6 —7.5E-3 435.2E-3
32.00 78.00 6.38 7.8E-6 -7.5E-3 435.2E-3
27.50 56.00 7.42 7.8E-6 —7.5E-3 435.2E-3
26.00 24.40 8.45 7.8E-6 -7.5E-3 435.2E-3
24.00 (@) 9.43 7.8E-6 —7.5E-3 435.2E-3
. a . . . - S . S

23.00 @) 10.18 7.8E-6 7.5E-3 435.2E-3
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Engine testing Powertrain testing
Normalized : Road grade coefficients
Record (seconds) revolutions N()trc)T;S(zaed Vehicle speed
per minute eroent (mi/hr) a b c
(percent) P

24.00 (@) 10.71 7.8E-6 -7.5E-3 435.2E-3
27.00 @) 11.10 7.8E-6 -7.5E-3 435.2E-3
34.00 @) 11.62 7.8E-6 —7.5E-3 435.2E-3
44.00 28.00 12.44 7.8E-6 -7.5E-3 435.2E-3
57.00 74.40 18.55 7.8E-6 -7.5E-3 435.2E-3
60.00 74.40 14.69 7.8E-6 —7.5E-3 435.2E-3
53.00 33.60 15.42 7.8E-6 -7.5E-3 435.2E-3
48.00 @) 16.06 7.8E-6 -7.5E-3 435.2E-3
44.00 @) 16.64 9.2E-6 —-8.9E-3 2.1E+0
40.00 (@) 17.36 10.7E-6 -10.4E-3 3.9E+0
40.00 7.00 17.86 12.2E-6 -11.9E-3 5.6E+0
44.00 22.70 18.05 12.2E-6 -11.9E-3 5.6E+0
46.00 30.00 18.09 12.2E-6 -11.9E-3 5.6E+0
46.00 32.00 18.19 12.2E-6 -11.9E-3 5.6E+0
44.00 25.00 18.55 12.2E-6 -11.9E-3 5.6E+0
40.00 18.00 19.04 12.2E-6 -11.9E-3 5.6E+0
37.00 14.00 19.58 12.2E-6 -11.9E-3 5.6E+0
36.00 10.00 19.90 12.2E-6 -11.9E-3 5.6E+0
34.00 0 19.99 12.2E-6 -11.9E-3 5.6E+0
34.00 @) 19.85 12.2E-6 -11.9E-3 5.6E+0
32.00 @) 19.73 12.2E-6 -11.9E-3 5.6E+0
31.00 @) 19.70 12.2E-6 -11.9E-3 5.6E+0
36.00 39.90 19.84 12.2E-6 -11.9E-3 5.6E+0
42.00 84.70 20.10 12.2E-6 -11.9E-3 5.6E+0
48.00 90.00 20.44 12.2E-6 -11.9E-3 5.6E+0
50.00 90.00 20.98 12.2E-6 -11.9E-3 5.6E+0
50.00 90.00 21.52 12.2E-6 -11.9E-3 5.6E+0
47.00 85.00 22.06 12.2E-6 -11.9E-3 5.6E+0
43.00 75.00 22.24 12.2E-6 -11.9E-3 5.6E+0
38.00 60.00 22.35 41E-6 —-4.0E-3 1.9E+0
36.00 36.00 22.37 -4.1E-6 4.0E-3 —1.9E+0
36.00 7.50 22.35 -12.2E-6 11.9E-3 -5.6E+0
36.30 @) 22.27 -12.2E-6 11.9E-3 -5.6E+0
45.00 64.50 22.05 -12.2E-6 11.9E-3 -5.6E+0
53.00 67.00 21.79 -12.2E-6 11.9E-3 -5.6E+0
58.00 64.50 21.50 -12.2E-6 11.9E-3 -5.6E+0
62.00 60.30 21.20 -12.2E-6 11.9E-3 -5.6E+0
63.00 55.50 20.90 -12.2E-6 11.9E-3 -5.6E+0
62.00 52.30 20.59 -12.2E-6 11.9E-3 -5.6E+0
61.00 47.00 20.42 -12.2E-6 11.9E-3 —5.6E+0
55.00 44.00 20.25 -12.2E-6 11.9E-3 -5.6E+0
50.00 39.00 20.07 -12.2E-6 11.9E-3 -5.6E+0
45.00 36.00 19.75 -12.2E-6 11.9E-3 -5.6E+0
40.00 34.00 19.38 -12.2E-6 11.9E-3 -5.6E+0
36.00 30.00 19.00 -12.2E-6 11.9E-3 -5.6E+0
34.00 25.80 18.61 -12.2E-6 11.9E-3 -5.6E+0
32.00 20.00 18.20 -12.2E-6 11.9E-3 -5.6E+0
30.00 14.60 17.75 -12.2E-6 11.9E-3 -5.6E+0
26.00 10.00 17.27 -12.2E-6 11.9E-3 -5.6E+0
23.00 0 16.75 -12.2E-6 11.9E-3 -5.6E+0
18.00 @) 16.20 -12.2E-6 11.9E-3 -5.6E+0
16.00 (®) 15.66 -12.2E-6 11.9E-3 —5.6E+0
18.00 ®@) 15.15 -12.2E-6 11.9E-3 —5.6E+0
20.00 27.60 14.65 -12.2E-6 11.9E-3 -5.6E+0
17.00 4.00 14.16 -12.2E-6 11.9E-3 -5.6E+0
14.00 @) 13.67 -12.2E-6 11.9E-3 -5.6E+0
12.00 @) 12.59 -12.2E-6 11.9E-3 -5.6E+0
9.00 @) 10.93 -12.2E-6 11.9E-3 -5.6E+0
7.00 @) 9.28 -12.2E-6 11.9E-3 -5.6E+0
7.00 @) 7.62 -12.2E-6 11.9E-3 -5.6E+0
5.00 (@) 5.96 -12.2E-6 11.9E-3 -5.6E+0
4.00 (@) 4.30 -12.2E-6 11.9E-3 -5.6E+0
3.00 (@) 2.64 -12.2E-6 11.9E-3 -5.6E+0
2.00 (®) 0.99 -12.2E-6 11.9E-3 —5.6E+0
0 0 0.19 -12.2E-6 11.9E-3 -5.6E+0
0 0 0 -12.2E-6 11.9E-3 —5.6E+0
0 0 0 -8.1E-6 7.9E-3 -3.7E+0
0 0 0 -4.1E-6 4.0E-3 —-1.9E+0
0 0 0 0 0 0
5.00 8.00 3.25 0 0 0
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Engine testing Powertrain testing
Normalized : Road grade coefficients
Record (seconds) revolutions N()trc)T;S(zaed Vehicle speed 9
p(%rer:;g\#tt)e (percent) (mi/hr) a b c

8.00 16.30 5.47 0 0 0
10.00 27.50 6.71 0 0 0
8.00 27.50 6.71 0 0 0
5.00 9.00 6.71 0 0 0
2.00 1.80 6.55 0 0 0
0 0 6.01 0 0 0
0 0 5.15 0 0 0
0 0 3.90 0 0 0
0 0 2.19 0 0 0
0 0 0 9.0E-6 -8.4E-3 2.0E+0
0 0 0 17.9E-6 -16.8E-3 3.9E+0
0 0 0 26.9E-6 —25.2E-3 5.9E+0
0 0 0 26.9E-6 —25.2E-3 5.9E+0
0 0 0 26.9E-6 —25.2E-3 5.9E+0
0 0 0 26.9E-6 —25.2E-3 5.9E+0
0 0 0 26.9E-6 —25.2E-3 5.9E+0
0 0 0 26.9E-6 —25.2E-3 5.9E+0
0 0 0 26.9E-6 —25.2E-3 5.9E+0
2.00 4.80 0 26.9E-6 —25.2E-3 5.9E+0
1.00 4.50 0 26.9E-6 —25.2E-3 5.9E+0
0 0 0 26.9E-6 —25.2E-3 5.9E+0
0 0 0 26.9E-6 —25.2E-3 5.9E+0
0 0 0 26.9E-6 —25.2E-3 5.9E+0
0 0 0 26.9E-6 —25.2E-3 5.9E+0
0 0 0 26.9E-6 —25.2E-3 5.9E+0
0 0 0 26.9E-6 —25.2E-3 5.9E+0
0 0 0 26.9E-6 —25.2E-3 5.9E+0
0 0 0 26.9E-6 —25.2E-3 5.9E+0
0 0 0 26.9E-6 —25.2E-3 5.9E+0
0 0 0 26.9E-6 —25.2E-3 5.9E+0
0 0 0 26.9E-6 —25.2E-3 5.9E+0
0 0 0 26.9E-6 —25.2E-3 5.9E+0
0 0 0 26.9E-6 —25.2E-3 5.9E+0
0 0 0 26.9E-6 —25.2E-3 5.9E+0
0 0 0 26.9E-6 —25.2E-3 5.9E+0
0 0 0 26.9E-6 —25.2E-3 5.9E+0
8.00 27.00 1.95 26.9E-6 —25.2E-3 5.9E+0
18.00 65.00 3.70 26.9E-6 —25.2E-3 5.9E+0
23.00 82.50 5.53 26.9E-6 —25.2E-3 5.9E+0
23.00 88.00 7.22 26.9E-6 —25.2E-3 5.9E+0
21.00 88.00 8.64 26.9E-6 —25.2E-3 5.9E+0
18.00 81.30 10.33 9.0E-6 —8.4E-3 2.0E+0
17.00 32.00 11.18 —9.0E-6 8.4E-3 —2.0E+0
15.00 @) 10.57 —26.9E-6 25.2E-3 —5.9E+0
13.00 @) 9.33 —26.9E-6 25.2E-3 —5.9E+0
11.00 @) 7.87 —26.9E-6 25.2E-3 —5.9E+0
8.00 @) 6.27 —26.9E-6 25.2E-3 —5.9E+0
6.00 @) 4.58 —26.9E-6 25.2E-3 —5.9E+0
4.00 (@) 3.81 —26.9E-6 25.2E-3 —5.9E+0
2.00 (@) 2.35 —26.9E-6 25.2E-3 —5.9E+0
0 0 0 —26.9E-6 25.2E-3 —5.9E+0
0 0 0 -17.9E-6 16.8E-3 —3.9E+0
0 0 0 —9.0E-6 8.4E-3 —2.0E+0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
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Engine testing Powertrain testing
Normalized : Road grade coefficients
Record (seconds) revolutions N()trc)T;S(zaed Vehicle speed g
p(%rer:;g\#tt)e (percent) (mi/hr) a b c

0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 4.00 0 0 0 0
0.50 7.70 1.60 0 0 0
5.00 14.00 4.24 0 0 0
11.00 24.70 7.50 0 0 0
15.00 42.30 9.18 0 0 0
16.00 70.00 10.11 0 0 0
17.00 70.00 10.34 0 0 0
17.00 50.00 10.46 0 0 0
16.00 26.30 9.93 0 0 0
14.00 5.00 8.70 0 0 0
10.00 @) 7.43 0 0 0
10.00 @) 9.14 0 0 0
14.00 73.30 9.72 0 0 0
18.00 83.00 9.84 0 0 0
19.00 84.80 10.02 0 0 0
18.00 84.80 9.92 0 0 0
16.00 82.80 9.14 0 0 0
11.00 74.00 8.23 0 0 0
7.00 8.50 6.64 0 0 0
4.00 0 4.51 0 0 0
0 0 0 0 0 0
0 0 0 3.6E-6 -3.8E-3 362.5E-3
0 0 0 7.2E-6 —7.6E-3 725.0E-3
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
6.00 17.60 0 10.7E-6 -11.3E-3 1.1E+0
6.00 19.60 0 10.7E-6 -11.3E-3 1.1E+0
5.00 14.00 0 10.7E-6 -11.3E-3 1.1E+0
3.00 9.80 0 10.7E-6 -11.3E-3 1.1E+0
1.00 5.50 0 10.7E-6 -11.3E-3 1.1E+0
0 3.00 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
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Engine testing Powertrain testing
Normalized : Road grade coefficients
Record (seconds) revolutions N()trc)T;S(zaed Vehicle speed
per minute eroent (mi/hr) a b c
(percent) P

0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 7.00 0 10.7E-6 -11.3E-3 1.1E+0
1.00 10.00 0 10.7E-6 -11.3E-3 1.1E+0
2.00 11.50 0 10.7E-6 -11.3E-3 1.1E+0
1.00 10.00 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 0 0 10.7E-6 -11.3E-3 1.1E+0
0 28.00 0 10.7E-6 -11.3E-3 1.1E+0
0 30.00 0 10.7E-6 -11.3E-3 1.1E+0
2.00 32.00 0.55 10.7E-6 -11.3E-3 1.1E+0
6.00 34.00 1.92 10.7E-6 -11.3E-3 1.1E+0
14.00 36.00 3.18 10.7E-6 -11.3E-3 1.1E+0
19.00 36.00 4.80 10.7E-6 -11.3E-3 1.1E+0
24.50 36.00 6.63 10.7E-6 -11.3E-3 1.1E+0
24.50 36.00 7.87 10.7E-6 -11.3E-3 1.1E+0
24.00 30.00 8.32 10.7E-6 -11.3E-3 1.1E+0
19.00 24.00 9.66 10.7E-6 -11.3E-3 1.1E+0
13.00 18.00 11.46 10.7E-6 -11.3E-3 1.1E+0
9.00 14.00 13.28 10.7E-6 -11.3E-3 1.1E+0
7.00 8.00 14.61 10.7E-6 -11.3E-3 1.1E+0
6.00 0 14.39 10.7E-6 -11.3E-3 1.1E+0
4.00 3.00 13.50 10.7E-6 -11.3E-3 1.1E+0
3.00 6.80 12.41 10.7E-6 -11.3E-3 1.1E+0
0 0 11.30 10.7E-6 -11.3E-3 1.1E+0
0 0 11.25 10.7E-6 -11.3E-3 1.1E+0
0 0 12.29 10.7E-6 -11.3E-3 1.1E+0
0 0 13.26 10.7E-6 -11.3E-3 1.1E+0
0 0 13.66 10.7E-6 -11.3E-3 1.1E+0
0 0 14.27 10.7E-6 -11.3E-3 1.1E+0
0 0 15.17 10.7E-6 -11.3E-3 1.1E+0
0 0 16.05 10.7E-6 -11.3E-3 1.1E+0
0 18.00 16.49 10.7E-6 -11.3E-3 1.1E+0
3.00 40.00 17.52 10.7E-6 -11.3E-3 1.1E+0
8.00 86.00 18.06 10.7E-6 -11.3E-3 1.1E+0
18.00 97.00 18.18 10.7E-6 -11.3E-3 1.1E+0
38.00 100.00 18.95 10.7E-6 -11.3E-3 1.1E+0
45.50 100.00 20.48 3.6E-6 -3.8E-3 362.5E-3
45.00 96.00 20.48 —3.6E-6 3.8E-3 —362.5E-3
44.00 84.40 19.50 -10.7E-6 11.3E-3 -1.1E+0
43.00 53.60 18.43 -10.7E-6 11.3E-3 -1.1E+0
41.00 5.00 17.44 -10.7E-6 11.3E-3 -1.1E+0
43.00 47.60 16.77 -10.7E-6 11.3E-3 -1.1E+0
44.00 90.00 16.36 -10.7E-6 11.3E-3 -1.1E+0
45.00 90.00 16.34 -10.7E-6 11.3E-3 -1.1E+0
44.00 73.00 16.79 -10.7E-6 11.3E-3 -1.1E+0
40.00 54.00 16.34 -10.7E-6 11.3E-3 -1.1E+0
38.00 34.70 15.13 -10.7E-6 11.3E-3 -1.1E+0
36.00 10.00 13.72 -10.7E-6 11.3E-3 -1.1E+0
35.00 10.00 12.04 -10.7E-6 11.3E-3 -1.1E+0
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Engine testing Powertrain testing
Record (seconds) ';g;é?ﬂ;gﬁg Notrmalized Vehicle speed Road grade coefficients
: orque -
p(%rer:;g\#tt)e (pergent) (mi/hr) a b c

35.00 10.00 10.44 -10.7E-6 11.3E-3 —-1.1E+0

35.50 60.00 9.71 -10.7E-6 11.3E-3 —-1.1E+0

36.00 57.90 9.81 —-10.7E-6 11.3E-3 —1.1E+0

37.00 53.00 10.65 -10.7E-6 11.3E-3 —-1.1E+0

39.00 50.00 11.42 -10.7E-6 11.3E-3 —-1.1E+0

40.50 50.00 10.54 -10.7E-6 11.3E-3 —1.1E+0

43.00 50.00 8.87 —3.6E-6 3.8E-3 —-362.5E-3

45.00 50.00 9.26 3.6E-6 —-3.8E-3 362.5E-3

48.00 50.00 10.33 10.7E-6 —-11.3E-3 1.1E+0

51.00 52.00 10.79 10.7E-6 -11.3E-3 1.1E+0

56.00 58.70 11.80 10.7E-6 -11.3E-3 1.1E+0

64.00 70.00 14.06 10.7E-6 —-11.3E-3 1.1E+0

68.00 70.00 16.77 10.7E-6 -11.3E-3 1.1E+0

70.00 70.00 18.83 10.7E-6 -11.3E-3 1.1E+0

65.50 64.60 22.12 10.7E-6 —-11.3E-3 1.1E+0

61.00 28.90 24.10 10.7E-6 -11.3E-3 1.1E+0

55.00 @) 25.97 10.7E-6 -11.3E-3 1.1E+0

50.00 @) 27.04 10.7E-6 -11.3E-3 1.1E40

45.00 @) 27.18 10.7E-6 -11.3E-3 1.1E+0

38.00 @) 28.34 10.7E-6 -11.3E-3 1.1E40

28.00 @) 29.69 10.7E-6 -11.3E-3 1.1E40

19.00 @) 29.86 10.7E-6 -11.3E-3 1.1E+0

14.00 @) 29.51 10.7E-6 -11.3E-3 1.1E+0

7.00 @) 29.91 10.7E-6 -11.3E-3 1.1E+0

2.00 (@) 30.99 10.7E-6 -11.3E-3 1.1E+0

3.00 5.00 32.55 10.7E-6 -11.3E-3 1.1E+0

7.00 25.00 33.43 3.6E-6 —-3.8E-3 362.5E-3

9.00 38.00 33.56 —3.6E-6 3.8E-3 —-362.5E-3

7.00 17.00 33.36 -10.7E-6 11.3E-3 —-1.1E+0

4.00 2.00 32.65 -10.7E-6 11.3E-3 —1.1E+0

3.00 @) 31.80 -10.7E-6 11.3E-3 —1.1E+40

3.00 @) 30.92 -10.7E-6 11.3E-3 —1.1E40

11.00 70.00 30.42 -10.7E-6 11.3E-3 -1.1E+0

15.00 97.60 29.73 -10.7E-6 11.3E-3 —-1.1E+0

16.00 100.00 28.65 -10.7E-6 11.3E-3 —-1.1E+0

19.00 100.00 27.50 -10.7E-6 11.3E-3 —1.1E+0

26.00 100.00 26.22 -10.7E-6 11.3E-3 —-1.1E+0

29.00 95.00 24.69 -10.7E-6 11.3E-3 —-1.1E+0

25.00 63.00 23.13 -10.7E-6 11.3E-3 —-1.1E+0

19.00 (®@) 21.68 -10.7E-6 11.3E-3 —-1.1E+0

12.00 ®@) 20.25 -10.7E-6 11.3E-3 —-1.1E+0

8.00 @) 15.73 -10.7E-6 11.3E-3 —1.1E+0

5.00 (@) 10.93 -10.7E-6 11.3E-3 —1.1E+40

2.00 @) 6.12 -10.7E-6 11.3E-3 -1.1E+0

1.00 @) 1.31 -10.7E-6 11.3E-3 -1.1E+0

0 0 0 -10.7E-6 11.3E-3 —-1.1E+0

0 0 0 -10.7E-6 11.3E-3 —-1.1E+0

0 0 0 -10.7E-6 11.3E-3 —-1.1E+0

0 0 0 -10.7E-6 11.3E-3 —-1.1E+0

0 0 0 -10.7E-6 11.3E-3 —-1.1E+0

0 0 0 -10.7E-6 11.3E-3 —-1.1E+0

0 0 0 —1.5E-6 2.0E-3 1.3E+0

0 0 0 7.7E-6 —7.3E-3 3.8E+0

0 0 0 16.9E-6 —-16.6E-3 6.2E+0

0 0 0 16.9E-6 —-16.6E-3 6.2E+0

0 0 0 16.9E-6 —-16.6E-3 6.2E+0

0 0 0 16.9E-6 -16.6E-3 6.2E+0

0 0 0 16.9E-6 —-16.6E-3 6.2E+0

0 0 0 16.9E-6 -16.6E-3 6.2E+0

0 0 0 16.9E-6 -16.6E-3 6.2E+0

0 0 0 16.9E-6 -16.6E-3 6.2E+0

0 0 0 16.9E-6 -16.6E-3 6.2E+0

0 0 0 16.9E-6 -16.6E-3 6.2E+0

0 0 0 16.9E-6 -16.6E-3 6.2E+0

0 0 0 16.9E-6 -16.6E-3 6.2E+0

0 0 0 16.9E-6 —-16.6E-3 6.2E+0

0 0 0 16.9E-6 —-16.6E-3 6.2E+0

0 0 0 16.9E-6 —-16.6E-3 6.2E+0

0 0 0 16.9E-6 -16.6E-3 6.2E+0

0 0 0 16.9E-6 —-16.6E-3 6.2E+0
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0 0 0 16.9E-6 -16.6E-3 6.2E+0
0 0 0 16.9E-6 -16.6E-3 6.2E+0
0 0 0 16.9E-6 -16.6E-3 6.2E+0
0 0 0 16.9E-6 -16.6E-3 6.2E+0
0 0 0 16.9E-6 -16.6E-3 6.2E+0
0 0 0 16.9E-6 -16.6E-3 6.2E+0
0 0 0 16.9E-6 -16.6E-3 6.2E+0
0 0 0 16.9E-6 -16.6E-3 6.2E+0
4.00 20.00 0 16.9E-6 -16.6E-3 6.2E+0
4.00 20.00 0 16.9E-6 -16.6E-3 6.2E+0
0 0 0 16.9E-6 -16.6E-3 6.2E+0
0 0 0 16.9E-6 -16.6E-3 6.2E+0
0 0 0 16.9E-6 -16.6E-3 6.2E+0
0 0 0 16.9E-6 -16.6E-3 6.2E+0
0 0 0 16.9E-6 -16.6E-3 6.2E+0
0 0 0 16.9E-6 -16.6E-3 6.2E+0
0 0 0 16.9E-6 -16.6E-3 6.2E+0
0 0 0 16.9E-6 -16.6E-3 6.2E+0
0 0 0 16.9E-6 -16.6E-3 6.2E+0
2.00 0 1.18 16.9E-6 -16.6E-3 6.2E+0
6.00 2.00 2.85 16.9E-6 -16.6E-3 6.2E+0
14.00 28.80 457 16.9E-6 -16.6E-3 6.2E+0
20.00 30.00 7.42 16.9E-6 -16.6E-3 6.2E+0
24.40 11.00 10.79 16.9E-6 -16.6E-3 6.2E+0
24.00 10.00 13.51 16.9E-6 -16.6E-3 6.2E+0
24.00 12.00 15.48 16.9E-6 -16.6E-3 6.2E+0
28.00 52.00 16.82 16.9E-6 -16.6E-3 6.2E+0
32.00 52.00 17.86 16.9E-6 -16.6E-3 6.2E+0
34.00 46.00 18.70 16.9E-6 -16.6E-3 6.2E+0
34.00 30.00 19.11 16.9E-6 -16.6E-3 6.2E+0
34.50 30.00 19.28 16.9E-6 -16.6E-3 6.2E+0
35.00 30.00 19.38 16.9E-6 -16.6E-3 6.2E+0
36.00 35.00 19.53 16.9E-6 -16.6E-3 6.2E+0
39.00 40.00 19.57 16.9E-6 -16.6E-3 6.2E+0
45.00 50.00 19.09 16.9E-6 -16.6E-3 6.2E+0
49.00 56.00 18.20 16.9E-6 -16.6E-3 6.2E+0
50.00 @) 17.14 16.9E-6 -16.6E-3 6.2E+0
45.00 @) 15.90 16.9E-6 -16.6E-3 6.2E+0
39.00 @) 14.42 16.9E-6 -16.6E-3 6.2E+0
34.00 (®@) 13.86 16.9E-6 -16.6E-3 6.2E+0
28.00 ®@) 15.45 16.9E-6 -16.6E-3 6.2E+0
25.00 @) 17.32 16.9E-6 -16.6E-3 6.2E+0
21.00 @) 18.03 16.9E-6 -16.6E-3 6.2E+0
18.00 @) 18.19 16.9E-6 -16.6E-3 6.2E+0
15.00 @) 18.30 16.9E-6 -16.6E-3 6.2E+0
12.00 @) 18.40 16.9E-6 -16.6E-3 6.2E+0
18.00 @) 18.33 16.9E-6 -16.6E-3 6.2E+0
29.00 19.80 18.68 5.6E-6 -5.5E-3 2.1E+0
40.00 54.00 19.10 -5.6E-6 5.5E-3 -2.1E+0
52.00 82.00 18.69 -16.9E-6 16.6E-3 -6.2E+0
64.00 95.00 17.89 -16.9E-6 16.6E-3 —6.2E+0
71.00 99.00 17.23 -16.9E-6 16.6E-3 —-6.2E+0
77.00 100.00 16.65 -16.9E-6 16.6E-3 —6.2E+0
84.00 100.00 15.76 -16.9E-6 16.6E-3 —-6.2E+0
85.00 99.00 14.53 -16.9E-6 16.6E-3 —-6.2E+0
85.00 95.00 13.07 -16.9E-6 16.6E-3 -6.2E+0
84.00 90.00 11.26 -16.9E-6 16.6E-3 -6.2E+0
82.00 84.60 9.32 -16.9E-6 16.6E-3 -6.2E+0
80.00 78.50 8.04 -7.7E-6 7.5E-3 —-2.7E+0
78.00 78.50 8.15 1.5E-6 -1.5E-3 724.3E-3
77.00 70.00 9.43 10.7E-6 -10.5E-3 4.2E+0
76.00 65.50 10.80 10.7E-6 -10.5E-3 4.2E+0
74.00 61.50 12.16 10.7E-6 -10.5E-3 4.2E+0
72.00 56.00 14.25 10.7E-6 -10.5E-3 4.2E+0
70.00 52.00 16.38 10.7E-6 -10.5E-3 4.2E+0
68.00 46.00 17.48 10.7E-6 -10.5E-3 4.2E+0
66.50 40.00 17.41 10.7E-6 -10.5E-3 4.2E+0
65.00 32.00 16.78 10.7E-6 -10.5E-3 4.2E+0
63.00 26.00 16.06 10.7E-6 -10.5E-3 4.2E+0
61.00 25.60 15.24 10.7E-6 -10.5E-3 4.2E+0
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61.00 72.00 14.69 10.7E-6 -10.5E-3 4.2E+0
61.00 78.00 15.38 10.7E-6 -10.5E-3 4.2E+0
58.00 72.00 16.86 10.7E-6 —10.5E-3 4.2E+0
50.00 64.00 17.35 10.7E-6 -10.5E-3 4.2E+0
44.00 55.00 16.98 10.7E-6 -10.5E-3 4.2E+0
35.00 40.00 16.57 10.7E-6 —10.5E-3 4.2E+0
26.00 20.00 16.12 10.7E-6 -10.5E-3 4.2E+0
21.00 @) 15.67 10.7E-6 -10.5E-3 4.2E+0
18.00 @) 15.46 10.7E-6 —10.5E-3 4.2E+0
16.00 (@) 15.52 10.7E-6 -10.5E-3 4.2E+0
19.00 @) 15.89 10.7E-6 -10.5E-3 4.2E+0
24.00 2.00 16.77 10.7E-6 -10.5E-3 4.2E+0
32.00 68.50 18.08 10.7E-6 -10.5E-3 4.2E+0
45.00 78.00 19.31 10.7E-6 -10.5E-3 4.2E+0
51.00 86.00 20.11 10.7E-6 —10.5E-3 4.2E+0
58.00 92.00 20.75 10.7E-6 -10.5E-3 4.2E+0
64.00 97.00 21.23 10.7E-6 -10.5E-3 4.2E+0
71.00 100.00 21.40 10.7E-6 —10.5E-3 4.2E+0
73.00 98.00 21.51 10.7E-6 —10.5E-3 4.2E+0
73.00 94.00 22.18 10.7E-6 -10.5E-3 4.2E+0
73.00 86.00 22.48 10.7E-6 —10.5E-3 4.2E+0
73.00 82.00 22.49 10.7E-6 -10.5E-3 4.2E+0
76.00 84.00 23.27 10.7E-6 -10.5E-3 4.2E+0
80.00 98.00 24.39 10.7E-6 -10.5E-3 4.2E+0
84.00 100.00 25.09 10.7E-6 -10.5E-3 4.2E+0
85.00 100.00 25.26 10.7E-6 -10.5E-3 4.2E+0
84.00 100.00 25.15 10.7E-6 -10.5E-3 4.2E+0
81.00 92.00 24.80 10.7E-6 -10.5E-3 4.2E+0
75.00 80.00 24.30 10.7E-6 -10.5E-3 4.2E+0
73.00 70.00 23.92 10.7E-6 —10.5E-3 4.2E+0
70.00 60.00 23.82 10.7E-6 —10.5E-3 4.2E+0
67.00 53.00 23.75 10.7E-6 -10.5E-3 4.2E+0
65.00 45.00 24.34 10.7E-6 —10.5E-3 4.2E+0
63.00 36.50 25.03 10.7E-6 -10.5E-3 4.2E+0
62.00 28.00 25.13 10.7E-6 -10.5E-3 4.2E+0
61.00 22.50 25.14 10.7E-6 -10.5E-3 4.2E+0
60.00 23.00 25.14 10.7E-6 -10.5E-3 4.2E+0
60.00 24.00 25.15 10.7E-6 -10.5E-3 4.2E+0
60.00 24.00 25.15 10.7E-6 —10.5E-3 4.2E+0
60.00 26.00 25.16 10.7E-6 —10.5E-3 4.2E+0
61.00 60.00 25.17 10.7E-6 —10.5E-3 4.2E+0
62.00 64.00 25.24 10.7E-6 —10.5E-3 4.2E+0
63.00 64.00 25.41 10.7E-6 —10.5E-3 4.2E+0
64.00 64.00 26.56 10.7E-6 —10.5E-3 4.2E+0
62.00 64.00 28.84 10.7E-6 —10.5E-3 4.2E+0
56.00 60.00 31.08 10.7E-6 -10.5E-3 4.2E+0
53.00 @) 32.37 10.7E-6 -10.5E-3 4.2E+0
49.00 @) 32.70 10.7E-6 -10.5E-3 4.2E+0
47.00 (@) 32.76 6.4E-6 —6.7E-3 2.3E+0
46.00 (@) 32.82 2.1E-6 —2.9E-3 327.5E-3
45.00 (@) 32.88 —2.2E-6 973.4E-6 -1.6E+0
45.00 30.00 33.19 —2.2E-6 973.4E-6 -1.6E+0
46.00 50.00 33.89 —2.2E-6 973.4E-6 -1.6E+0
46.00 50.00 35.07 —2.2E-6 973.4E-6 -1.6E+0
47.00 50.00 36.61 —2.2E-6 973.4E-6 -1.6E+0
47.00 50.00 37.63 —2.2E-6 973.4E-6 -1.6E+0
47.00 30.00 38.05 —2.2E-6 973.4E-6 -1.6E+0
46.00 12.00 38.67 —2.2E-6 973.4E-6 -1.6E+0
45.00 10.50 39.32 —2.2E-6 973.4E-6 -1.6E+0
44.00 10.00 39.54 —2.2E-6 973.4E-6 -1.6E+0
41.00 10.00 39.55 —2.2E-6 973.4E-6 -1.6E+0
37.00 9.00 39.56 —2.2E-6 973.4E-6 -1.6E+0
36.00 2.00 39.58 —2.2E-6 973.4E-6 -1.6E+0
35.00 ®) 39.59 —2.2E-6 973.4E-6 -1.6E+0
38.00 67.00 39.61 —2.2E-6 973.4E-6 -1.6E+0
35.00 @) 39.60 —2.2E-6 973.4E-6 -1.6E+0
31.00 15.00 39.69 —2.2E-6 973.4E-6 -1.6E+0
28.00 55.00 39.99 —2.2E-6 973.4E-6 -1.6E+0
34.00 44.00 40.39 —2.2E-6 973.4E-6 -1.6E+0
35.00 38.50 41.01 —2.2E-6 973.4E-6 -1.6E+0
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36.00 38.50 41.65 —2.2E-6 973.4E-6 -1.6E+0
36.00 38.50 41.69 —2.2E-6 973.4E-6 -1.6E+0
37.00 38.50 41.17 —2.2E-6 973.4E-6 -1.6E+0
39.00 36.00 40.47 —2.2E-6 973.4E-6 -1.6E+0
42.00 27.00 39.83 —2.2E-6 973.4E-6 -1.6E+0
45.00 62.00 39.39 —2.2E-6 973.4E-6 -1.6E+0
48.00 45.00 39.14 —2.2E-6 973.4E-6 -1.6E+0
51.00 15.00 38.99 —2.2E-6 973.4E-6 -1.6E+0
51.00 8.00 38.88 —2.2E-6 973.4E-6 -1.6E+0
51.00 6.00 38.86 —2.2E-6 973.4E-6 -1.6E+0
48.00 10.00 39.17 -717.3E-9 324.5E-6 —535.2E-3
46.00 11.00 39.37 717.3E-9 —324.5E-6 535.2E-3
44.00 13.00 38.63 2.2E-6 —973.4E-6 1.6E+0
41.00 17.00 36.96 2.2E-6 —973.4E-6 1.6E+0
37.00 20.00 34.87 2.2E-6 —973.4E-6 1.6E+0
34.00 20.00 32.73 2.2E-6 —973.4E-6 1.6E+0
30.00 17.00 30.53 2.2E-6 —973.4E-6 1.6E+0
26.00 14.00 28.27 2.2E-6 —973.4E-6 1.6E+0
23.00 7.00 26.02 2.2E-6 —973.4E-6 1.6E+0
19.00 2.00 23.76 2.2E-6 —973.4E-6 1.6E+0
15.00 @) 21.37 2.2E-6 —973.4E-6 1.6E+0
11.00 @) 18.79 2.2E-6 —973.4E-6 1.6E+0
8.00 @) 16.06 2.2E-6 —973.4E-6 1.6E+0
5.00 @) 13.05 2.2E-6 —973.4E-6 1.6E+0
2.00 (@) 9.54 2.2E-6 —973.4E-6 1.6E+0
0 0 4.59 2.2E-6 —973.4E-6 1.6E+0

0 0 0 2.2E-6 —973.4E-6 1.6E+0

0 0 0 2.2E-6 —973.4E-6 1.6E+0

0 0 0 2.2E-6 —973.4E-6 1.6E+0

0 0 0 8.8E-6 —7.4E-3 955.1E-3

0 0 0 15.4E-6 -13.9E-3 304.7E-3

0 0 0 22.0E-6 —20.3E-3 —345.7E-3
4.00 15.00 0 22.0E-6 —20.3E-3 —345.7E-3
19.00 31.00 0.78 22.0E-6 —20.3E-3 —345.7E-3
30.00 46.00 1.94 22.0E-6 —20.3E-3 —345.7E-3
37.00 68.00 3.83 22.0E-6 —20.3E-3 —345.7E-3
40.00 76.00 5.98 22.0E-6 —20.3E-3 —345.7E-3
41.00 77.00 8.07 22.0E-6 —20.3E-3 —345.7E-3
40.50 78.00 10.09 22.0E-6 —20.3E-3 —345.7E-3
40.00 77.00 10.29 22.0E-6 —20.3E-3 —345.7E-3
40.00 64.00 7.34 22.0E-6 —20.3E-3 —345.7E-3
38.00 10.00 3.27 22.0E-6 —20.3E-3 —345.7E-3
38.00 25.00 3.24 22.0E-6 —20.3E-3 —345.7E-3
40.00 50.00 5.98 22.0E-6 —20.3E-3 —345.7E-3
40.00 36.00 8.48 22.0E-6 —20.3E-3 —345.7E-3
40.00 31.00 11.00 22.0E-6 —20.3E-3 —345.7E-3
40.00 31.00 13.62 22.0E-6 —20.3E-3 —345.7E-3
41.00 37.00 16.07 22.0E-6 —20.3E-3 —345.7E-3
42.00 97.00 18.51 16.5E-6 -15.9E-3 —889.5E-3
43.00 100.00 21.51 11.0E-6 -11.4E-3 -1.4E+0
45.00 100.00 24.71 5.5E-6 —7.0E-3 —2.0E+0
47.00 100.00 27.57 5.5E-6 —7.0E-3 —2.0E+0
48.00 100.00 30.04 5.5E-6 —7.0E-3 —2.0E+0
49.00 100.00 32.22 5.5E-6 —7.0E-3 —2.0E+0
51.00 97.00 34.28 5.5E-6 —7.0E-3 —2.0E+0
52.00 94.00 36.22 5.5E-6 —7.0E-3 —2.0E+0
53.00 90.00 38.08 5.5E-6 —7.0E-3 —2.0E+0
54.00 87.00 39.83 5.5E-6 —7.0E-3 —2.0E+0
56.00 86.00 41.63 5.5E-6 —7.0E-3 —2.0E+0
56.00 85.00 43.18 5.5E-6 —7.0E-3 —2.0E+0
55.50 85.00 44.33 5.5E-6 —7.0E-3 —2.0E+0
55.00 81.00 45.38 5.5E-6 —7.0E-3 —2.0E+0
54.00 77.00 46.14 5.5E-6 —7.0E-3 —2.0E+0
53.00 72.00 46.39 5.5E-6 —7.0E-3 —2.0E+0
52.00 67.00 46.34 5.5E-6 —7.0E-3 —2.0E+0
49.00 60.00 46.24 5.5E-6 —7.0E-3 —2.0E+0
46.00 45.00 46.14 5.5E-6 —7.0E-3 —2.0E+0
45.00 12.00 46.05 5.5E-6 —7.0E-3 —2.0E+0
44.00 10.00 46.13 5.5E-6 —7.0E-3 —2.0E+0
44.00 10.00 46.49 5.5E-6 —7.0E-3 —2.0E+0
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45.00 12.00 46.78 5.5E-6 —7.0E-3 —2.0E+0
46.00 14.00 46.81 5.5E-6 —7.0E-3 —2.0E+0
47.00 24.00 46.95 5.5E-6 —7.0E-3 —2.0E+0
49.00 88.00 47.37 2.0E-6 -3.5E-3 -1.4E+0
50.00 90.00 47.62 —1.5E-6 —844.5E-9 —908.8E-3
51.00 90.00 47.58 —4.9E-6 3.5E-3 —374.8E-3
52.00 90.00 48.00 —4.9E-6 3.5E-3 —374.8E-3
53.00 90.00 48.46 —4.9E-6 3.5E-3 —374.8E-3
54.00 90.00 48.45 —4.9E-6 3.5E-3 —374.8E-3
54.00 90.00 48.40 —4.9E-6 3.5E-3 —374.8E-3
54.00 87.00 48.59 —4.9E-6 3.5E-3 —374.8E-3
54.00 84.00 49.30 —4.9E-6 3.5E-3 —374.8E-3
54.00 80.00 50.02 —4.9E-6 3.5E-3 —374.8E-3
53.50 77.00 50.27 —4.9E-6 3.5E-3 —374.8E-3
53.00 76.00 50.00 —4.9E-6 3.5E-3 —374.8E-3
53.00 75.00 49.73 —4.9E-6 3.5E-3 —374.8E-3
52.00 73.00 49.57 —4.9E-6 3.5E-3 —374.8E-3
51.00 69.00 49.31 —4.9E-6 3.5E-3 —374.8E-3
50.00 65.00 49.29 —4.9E-6 3.5E-3 -374.8E-3
50.00 60.00 49.71 —4.9E-6 3.5E-3 -374.8E-3
49.00 55.00 50.02 —4.9E-6 3.5E-3 -374.8E-3
49.00 50.00 50.05 —4.9E-6 3.5E-3 —374.8E-3
49.00 50.00 50.07 —4.9E-6 3.5E-3 —374.8E-3
49.50 60.00 50.33 —4.9E-6 3.5E-3 —374.8E-3
49.50 65.00 50.75 —4.9E-6 3.5E-3 —374.8E-3
50.00 70.00 51.03 —4.9E-6 3.5E-3 —374.8E-3
50.50 75.00 51.47 —4.9E-6 3.5E-3 -374.8E-3
51.00 80.00 51.92 —4.9E-6 3.5E-3 —374.8E-3
52.00 85.00 51.93 —5.9E-6 4.5E-3 —731.0E-3
53.00 90.00 51.90 —7.0E-6 5.4E-3 —-1.1E+0
54.00 90.00 51.87 —8.0E-6 6.4E-3 —1.4E+0
55.00 90.00 51.85 —8.0E-6 6.4E-3 -1.4E+0
55.00 88.00 51.82 —8.0E-6 6.4E-3 -1.4E+0
55.00 84.00 51.82 —8.0E-6 6.4E-3 —1.4E+0
55.00 79.00 52.54 —8.0E-6 6.4E-3 -1.4E+0
55.00 74.00 53.59 —8.0E-6 6.4E-3 -1.4E+0
55.00 69.00 54.19 —8.0E-6 6.4E-3 -1.4E+0
55.00 64.00 54.26 —8.0E-6 6.4E-3 -1.4E+0
55.00 59.00 54.07 —8.0E-6 6.4E-3 -1.4E+0
55.00 54.00 53.93 —8.0E-6 6.4E-3 —-1.4E+0
55.00 49.00 53.92 —8.0E-6 6.4E-3 -1.4E+0
55.00 44.50 53.90 —8.0E-6 6.4E-3 —-1.4E+0
55.00 39.00 53.89 —8.0E-6 6.4E-3 —1.4E+0
55.00 34.00 53.88 —8.0E-6 6.4E-3 -1.4E+0
55.00 27.00 53.87 —8.0E-6 6.4E-3 -1.4E+0
55.00 18.00 53.85 —8.0E-6 6.4E-3 —1.4E+0
55.00 8.00 53.81 —8.0E-6 6.4E-3 —-1.4E+0
55.00 6.00 53.67 —8.0E-6 6.4E-3 —1.4E+0
55.00 13.00 53.67 —8.0E-6 6.4E-3 -1.4E+0
55.00 27.00 54.32 —8.0E-6 6.4E-3 -1.4E+0
55.50 30.00 54.88 —8.0E-6 6.4E-3 -1.4E+0
56.00 30.00 54.87 —8.0E-6 6.4E-3 —-1.4E+0
57.00 30.00 54.86 —8.0E-6 6.4E-3 —-1.4E+0
58.00 34.00 54.75 —6.9E-6 5.3E-3 —-816.0E-3
59.00 46.00 54.28 —5.8E-6 4.3E-3 -188.7E-3
59.00 89.00 53.84 —4.7E-6 3.3E-3 438.5E-3
59.00 90.00 54.02 —4.7E-6 3.3E-3 438.5E-3
59.00 91.00 54.48 —4.7E-6 3.3E-3 438.5E-3
59.00 91.00 54.76 —4.7E-6 3.3E-3 438.5E-3
60.00 91.00 54.84 —4.7E-6 3.3E-3 438.5E-3
60.00 91.00 54.87 —4.7E-6 3.3E-3 438.5E-3
60.50 90.00 54.90 —4.7E-6 3.3E-3 438.5E-3
61.00 89.00 54.93 —4.7E-6 3.3E-3 438.5E-3
61.50 88.00 54.97 —4.7E-6 3.3E-3 438.5E-3
62.00 83.00 55.00 —4.7E-6 3.3E-3 438.5E-3
63.00 73.00 55.03 —4.7E-6 3.3E-3 438.5E-3
65.00 70.00 55.06 —4.7E-6 3.3E-3 438.5E-3
66.00 71.00 55.10 —4.7E-6 3.3E-3 438.5E-3
67.00 74.00 55.12 —4.7E-6 3.3E-3 438.5E-3
67.50 79.00 55.15 —4.7E-6 3.3E-3 438.5E-3
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Engine testing Powertrain testing
Normalized : Road grade coefficients
Record (seconds) revolutions N()trc)T;S(zaed Vehicle speed 9
p(%rer:;g\#tt)e (percent) (mifhr) a b c
68.00 85.00 55.16 —4.7E-6 3.3E-3 438.5E-3
68.50 90.00 55.18 —4.7E-6 3.3E-3 438.5E-3
69.00 94.00 55.33 —4.7E-6 3.3E-3 438.5E-3
69.50 96.00 55.85 —4.7E-6 3.3E-3 438.5E-3
70.00 98.00 56.52 —4.7E-6 3.3E-3 438.5E-3
70.50 100.00 57.05 —4.7E-6 3.3E-3 438.5E-3
71.00 100.00 57.31 —4.7E-6 3.3E-3 438.5E-3
72.00 100.00 57.35 —4.7E-6 3.3E-3 438.5E-3
72.00 100.00 57.34 —4.5E-6 3.0E-3 722.7E-3
72.00 100.00 57.34 —4.3E-6 2.8E-3 1.0E+0
72.00 100.00 57.33 —4.1E-6 2.5E-3 1.3E+0
72.00 100.00 57.33 —4.1E-6 2.5E-3 1.3E+0
72.00 100.00 57.33 —-4.1E-6 2.5E-3 1.3E+0
72.00 100.00 57.32 —4.1E-6 2.5E-3 1.3E+0
72.00 100.00 57.31 —4.1E-6 2.5E-3 1.3E+0
72.00 100.00 57.30 —-4.1E-6 2.5E-3 1.3E+0
72.50 100.00 57.39 —4.1E-6 2.5E-3 1.3E+0
73.00 100.00 57.71 —4.1E-6 2.5E-3 1.3E+0
73.50 100.00 58.14 —4.1E-6 2.5E-3 1.3E+0
74.00 100.00 58.34 —4.1E-6 2.5E-3 1.3E+0
74.00 100.00 58.34 —4.1E-6 2.5E-3 1.3E+0
74.50 100.00 58.33 —4.1E-6 2.5E-3 1.3E+0
75.00 100.00 58.33 —4.1E-6 2.5E-3 1.3E+0
75.00 100.00 58.32 —4.1E-6 2.5E-3 1.3E+0
75.00 100.00 58.31 —4.1E-6 2.5E-3 1.3E+0
75.00 100.00 58.30 —-4.1E-6 2.5E-3 1.3E+0
75.00 100.00 58.30 —-4.1E-6 2.5E-3 1.3E+0
75.00 100.00 58.30 —4.1E-6 2.5E-3 1.3E+0
75.00 100.00 58.30 —4.1E-6 2.5E-3 1.3E+0
75.00 100.00 58.48 —4.1E-6 2.5E-3 1.3E+0
75.00 100.00 58.92 —4.1E-6 2.5E-3 1.3E+0
75.00 100.00 59.26 —4.1E-6 2.5E-3 1.3E+0
75.00 98.00 59.34 —4.1E-6 2.5E-3 1.3E+0
75.00 90.00 59.32 —5.5E-6 3.7E-3 764.9E-3
75.00 34.00 59.37 —6.8E-6 5.0E-3 238.8E-3
74.00 15.00 59.67 —-8.2E-6 6.2E-3 —287.4E-3
72.00 3.00 60.11 —-8.2E-6 6.2E-3 —287.4E-3
70.00 (@) 60.32 —8.2E-6 6.2E-3 —287.4E-3
69.00 (@) 60.30 -8.2E-6 6.2E-3 —287.4E-3
68.00 ®@) 60.29 —-8.2E-6 6.2E-3 —287.4E-3
70.50 53.00 60.27 —-8.2E-6 6.2E-3 —287.4E-3
73.00 80.00 60.26 —8.2E-6 6.2E-3 —287.4E-3
75.00 88.00 60.25 —8.2E-6 6.2E-3 —287.4E-3
77.00 94.00 60.18 —8.2E-6 6.2E-3 —287.4E-3
79.00 97.00 59.83 —8.2E-6 6.2E-3 —287.4E-3
82.00 97.00 59.36 —8.2E-6 6.2E-3 —287.4E-3
85.00 98.00 59.65 —8.2E-6 6.2E-3 —287.4E-3
85.00 98.00 60.12 —8.2E-6 6.2E-3 —287.4E-3
87.00 97.00 59.80 —-8.2E-6 6.2E-3 —287.4E-3
90.00 95.00 59.82 —8.2E-6 6.2E-3 —287.4E-3
92.00 90.00 60.18 -8.2E-6 6.2E-3 —287.4E-3
93.00 88.00 60.27 —-8.2E-6 6.2E-3 —287.4E-3
94.00 86.00 60.31 —-8.2E-6 6.2E-3 —287.4E-3
95.00 83.00 60.35 —8.2E-6 6.2E-3 —287.4E-3
96.00 79.00 60.37 —8.2E-6 6.2E-3 —287.4E-3
97.00 74.00 60.35 —8.2E-6 6.2E-3 —287.4E-3
98.00 68.00 60.33 —-8.2E-6 6.2E-3 —287.4E-3
99.00 62.00 60.30 —8.2E-6 6.2E-3 —287.4E-3
100.00 54.00 60.26 —-9.9E-6 7.8E-3 -1.1E+0
100.00 30.00 60.45 -11.7E-6 9.5E-3 -1.9E+0
100.00 22.00 61.12 -13.4E-6 11.1E-3 —2.7E+0
100.00 20.00 61.91 -13.4E-6 11.1E-3 —-2.7E+0
100.00 22.00 62.23 -13.4E-6 11.1E-3 —2.7E+0
100.00 30.00 62.19 -13.4E-6 11.1E-3 —2.7E+0
100.00 65.00 62.17 -13.4E-6 11.1E-3 —2.7E+0
100.00 76.00 62.19 -13.4E-6 11.1E-3 —2.7E+0
100.00 80.00 62.24 -13.4E-6 11.1E-3 —2.7E+0
100.00 78.00 62.28 -13.4E-6 11.1E-3 —2.7E+0
100.00 72.00 62.30 -13.4E-6 11.1E-3 —2.7E+0
100.00 54.00 62.79 -13.4E-6 11.1E-3 —2.7E+0
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Normalized : Road grade coefficients
Record (seconds) revolutions N()trc)T;S(zaed Vehicle speed
p(%rer:;g\#tt)e (percent) (mi/hr) a b c

95.00 30.00 63.22 -13.4E-6 11.1E-3 —-2.7E+0
85.00 12.00 63.11 -13.4E-6 11.1E-3 —2.7E+0
68.00 @) 62.97 -13.4E-6 11.1E-3 —2.7E+0
57.00 (@) 62.82 -13.4E-6 11.1E-3 —-2.7E+0
56.00 @) 62.67 -13.4E-6 11.1E-3 —-2.7E+0
57.00 ®@) 62.52 —-13.4E-6 11.1E-3 —2.7E+0
57.00 @) 62.37 -13.4E-6 11.1E-3 —-2.7E+0
57.00 22.00 62.32 -13.4E-6 11.1E-3 —-2.7E+0
58.00 40.00 62.45 -13.4E-6 11.1E-3 —2.7E+0
59.00 45.00 62.64 -13.4E-6 11.1E-3 —-2.7E+0
59.00 46.00 62.69 -13.4E-6 11.1E-3 —-2.7E+0
59.50 45.00 62.66 -13.4E-6 11.1E-3 —2.7E+0
60.00 33.00 62.62 -13.4E-6 11.1E-3 —-2.7E+0
60.00 0 62.59 -12.6E-6 10.3E-3 —-2.2E+0
60.00 @) 62.55 -11.8E-6 9.5E-3 —1.8E+0
60.00 @) 62.51 -10.9E-6 8.8E-3 -1.3E+0
60.00 34.00 62.44 -10.9E-6 8.8E-3 -1.3E+0
60.00 50.00 62.37 -10.9E-6 8.8E-3 —1.3E+0
60.00 60.00 62.29 -10.9E-6 8.8E-3 —1.3E+0
60.00 69.00 62.21 -10.9E-6 8.8E-3 -1.3E+0
60.00 75.00 62.15 -10.9E-6 8.8E-3 -1.3E+0
60.00 79.00 62.46 -10.9E-6 8.8E-3 -1.3E+0
61.00 83.00 63.40 -10.9E-6 8.8E-3 -1.3E+0
61.00 84.00 63.97 -10.9E-6 8.8E-3 -1.3E+0
61.00 85.00 63.98 -10.9E-6 8.8E-3 -1.3E+0
62.00 85.00 63.94 -10.9E-6 8.8E-3 -1.3E+0
62.00 85.00 63.93 -10.9E-6 8.8E-3 -1.3E+0
62.00 85.00 63.92 -10.9E-6 8.8E-3 —-1.3E+0
63.00 85.00 63.92 -10.9E-6 8.8E-3 -1.3E+0
63.00 85.00 63.91 -10.9E-6 8.8E-3 —1.3E+0
64.00 85.00 64.21 -10.9E-6 8.8E-3 —1.3E+0
64.00 85.00 64.61 -10.9E-6 8.8E-3 -1.3E+0
64.00 85.00 64.50 -10.9E-6 8.8E-3 -1.3E+0
64.00 85.00 64.05 -10.9E-6 8.8E-3 -1.3E+0
64.00 85.00 63.83 -10.9E-6 8.8E-3 -1.3E+0
64.00 84.50 63.81 -10.9E-6 8.8E-3 -1.3E+0
64.00 84.00 63.79 -10.9E-6 8.8E-3 -1.3E+0
64.00 83.00 63.77 -10.9E-6 8.8E-3 -1.3E+0
64.00 82.00 63.76 -11.1E-6 8.9E-3 -1.2E+0
64.00 81.00 63.75 -11.2E-6 9.0E-3 —1.2E+0
64.00 77.00 63.73 -11.4E-6 9.1E-3 —-1.1E+0
64.00 72.00 63.72 —-11.4E-6 9.1E-3 —1.1E+0
65.00 67.00 63.70 -11.4E-6 9.1E-3 -1.1E+0
66.00 64.00 63.69 -11.4E-6 9.1E-3 -1.1E+0
67.00 60.00 63.69 -11.4E-6 9.1E-3 -1.1E+0
69.00 62.30 63.68 -11.4E-6 9.1E-3 -1.1E+0
72.00 84.00 64.10 -11.4E-6 9.1E-3 -1.1E+0
73.00 90.50 64.60 -11.4E-6 9.1E-3 -1.1E+0
74.00 91.00 64.73 -11.4E-6 9.1E-3 -1.1E+0
74.00 90.00 64.73 -11.4E-6 9.1E-3 -1.1E+0
74.00 84.50 64.73 -11.4E-6 9.1E-3 -1.1E+0
73.00 74.00 64.72 -11.4E-6 9.1E-3 —-1.1E+0
72.00 66.00 64.71 -11.4E-6 9.1E-3 —-1.1E+0
71.00 60.00 64.71 —-11.4E-6 9.1E-3 —1.1E+0
70.00 54.00 64.70 -11.4E-6 9.1E-3 -1.1E+0
69.00 50.00 64.69 -11.4E-6 9.1E-3 -1.1E+0
68.00 49.00 64.68 -11.4E-6 9.1E-3 -1.1E+0
68.00 48.00 64.82 -11.4E-6 9.1E-3 -1.1E+0
68.00 48.00 65.27 -11.4E-6 9.1E-3 -1.1E+0
68.00 48.50 65.65 -11.4E-6 9.1E-3 -1.1E+0
68.00 49.00 65.71 -11.4E-6 9.1E-3 -1.1E+0
68.00 51.00 65.72 -11.4E-6 9.1E-3 -1.1E+0
68.00 53.50 65.72 -11.4E-6 9.1E-3 -1.1E+0
68.00 55.00 65.72 -11.4E-6 9.1E-3 -1.1E+0
68.00 58.00 65.71 -11.4E-6 9.1E-3 -1.1E+0
68.00 60.00 65.70 -11.4E-6 9.1E-3 -1.1E+0
68.00 62.00 65.69 -11.4E-6 9.1E-3 -1.1E+0
68.00 64.00 65.67 -11.4E-6 9.1E-3 -1.1E+0
68.00 67.00 65.27 -11.4E-6 9.1E-3 -1.1E+0
69.00 68.50 64.33 -11.4E-6 9.1E-3 -1.1E+0
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Normalized : Road grade coefficients
Record (seconds) revolutions N()trc)T;S(zaed Vehicle speed
p(%rer:;g\#tt)e (percent) (mi/hr) a b c

70.00 70.00 63.65 -11.4E-6 9.1E-3 -1.1E+0
70.00 70.00 63.50 -11.4E-6 9.1E-3 -1.1E+0
70.00 70.00 63.49 -11.4E-6 9.1E-3 —-1.1E+0
70.00 70.00 63.49 -11.4E-6 9.1E-3 -1.1E+0
70.00 70.00 63.37 -11.4E-6 9.1E-3 -1.1E+0
70.00 70.00 63.01 -11.4E-6 9.1E-3 —-1.1E+0
71.00 66.00 62.60 -11.4E-6 9.1E-3 -1.1E+0
73.00 64.00 62.44 -11.4E-6 9.1E-3 -1.1E+0
75.00 64.00 62.45 -8.3E-6 6.1E-3 362.3E-3
77.00 98.00 62.47 -5.1E-6 3.2E-3 1.8E+0
79.00 100.00 62.50 —-2.0E-6 233.7E-6 3.3E+0
81.00 100.00 62.52 —2.0E-6 233.7E-6 3.3E+0
82.00 100.00 62.54 —2.0E-6 233.7E-6 3.3E+0
83.00 100.00 62.57 —-2.0E-6 233.7E-6 3.3E+0
84.00 98.00 62.70 —2.0E-6 233.7E-6 3.3E+0
84.00 94.00 62.90 —2.0E-6 233.7E-6 3.3E+0
85.00 93.00 63.11 —-2.0E-6 233.7E-6 3.3E+0
86.00 94.00 63.32 —2.0E-6 233.7E-6 3.3E+0
87.00 98.00 63.53 —2.0E-6 233.7E-6 3.3E+0
89.00 100.00 63.74 —2.0E-6 233.7E-6 3.3E+0
92.00 100.00 62.20 —2.0E-6 233.7E-6 3.3E+0
95.00 100.00 62.67 —-2.0E-6 233.7E-6 3.3E+0
97.50 100.00 63.19 —-2.0E-6 233.7E-6 3.3E+0
100.00 100.00 63.62 —-2.0E-6 233.7E-6 3.3E+0
100.00 100.00 64.06 —-665.4E-9 77.9E-6 1.1E+0
100.00 100.00 64.19 665.4E-9 —77.9E-6 -1.1E+0
100.00 100.00 63.87 2.0E-6 —233.7E-6 -3.3E+0
100.00 97.00 63.38 2.0E-6 —233.7E-6 -3.3E+0
96.00 ®@) 62.62 2.0E-6 —233.7E-6 -3.3E+0
94.00 @) 61.32 2.0E-6 —233.7E-6 -3.3E+0
91.00 @) 59.72 2.0E-6 —233.7E-6 -3.3E+0
88.00 @) 58.30 2.0E-6 —233.7E-6 -3.3E+0
86.00 @) 57.08 2.0E-6 —233.7E-6 -3.3E+0
84.00 @) 55.85 2.0E-6 —233.7E-6 -3.3E+0
82.00 @) 54.61 2.0E-6 —233.7E-6 -3.3E+0
79.00 @) 53.36 2.0E-6 —-233.7E-6 -3.3E+0
77.00 @) 52.10 2.0E-6 —-233.7E-6 -3.3E+0
75.00 @) 50.74 2.0E-6 —-233.7E-6 -3.3E+0
73.00 @) 49.34 2.0E-6 —233.7E-6 -3.3E+0
72.00 (®@) 48.05 2.0E-6 —233.7E-6 -3.3E+0
72.00 ®@) 46.82 2.0E-6 —233.7E-6 -3.3E+0
72.00 @) 45.61 2.0E-6 —233.7E-6 -3.3E+0
71.00 8.00 44.37 2.0E-6 —233.7E-6 -3.3E+0
68.00 9.00 43.06 2.0E-6 —233.7E-6 -3.3E+0
64.00 @) 41.65 2.0E-6 —233.7E-6 -3.3E+0
58.00 @) 40.32 2.0E-6 —233.7E-6 -3.3E+0
56.00 53.00 39.28 2.0E-6 —233.7E-6 -3.3E+0
56.00 67.00 38.40 2.0E-6 —-233.7E-6 -3.3E+0
56.00 70.00 37.30 2.0E-6 —-233.7E-6 -3.3E+0
56.00 67.00 35.79 2.0E-6 —233.7E-6 -3.3E+0
55.00 60.00 34.14 2.0E-6 —233.7E-6 -3.3E+0
54.00 60.00 32.69 2.0E-6 —233.7E-6 -3.3E+0
49.00 75.00 31.38 2.0E-6 —233.7E-6 -3.3E+0
38.00 80.00 29.63 2.0E-6 —233.7E-6 -3.3E+0
30.00 78.00 27.22 2.0E-6 —233.7E-6 -3.3E+0
25.00 53.00 25.01 2.0E-6 —233.7E-6 -3.3E+0
18.00 32.00 23.09 2.0E-6 —233.7E-6 -3.3E+0
14.00 16.00 20.23 2.0E-6 —233.7E-6 -3.3E+0
9.00 3.00 17.20 2.0E-6 —-233.7E-6 -3.3E+0
5.00 @) 12.61 2.0E-6 —233.7E-6 -3.3E+0
1.00 (@) 7.43 2.0E-6 —-233.7E-6 -3.3E+0
0 0 2.81 2.0E-6 —233.7E-6 -3.3E+0
0 0 0 2.0E-6 —233.7E-6 -3.3E+0
0 0 0 2.0E-6 —233.7E-6 -3.3E+0
0 0 0 2.0E-6 —233.7E-6 -3.3E+0
0 0 0 2.0E-6 —233.7E-6 -3.3E+0
0 0 0 2.0E-6 —233.7E-6 -3.3E+0
0 0 0 2.0E-6 —233.7E-6 -3.3E+0
0 0 0 2.0E-6 —233.7E-6 -3.3E+0
0 0 0 10.3E-6 -8.6E-3 —-677.9E-3
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Normalized : Road grade coefficients
Record (seconds) revolutions N()trc)T;S(zaed Vehicle speed
p(%rer:;g\#tt)e (percent) (mi/hr) a b c

0 0 0 18.6E-6 -16.9E-3 1.9E+0
0 0 0 26.9E-6 —-25.2E-3 4.6E+0
0 0 0 26.9E-6 —25.2E-3 4.6E+0
0 0 0 26.9E-6 —25.2E-3 4.6E+0
0 0 0 26.9E-6 —-25.2E-3 4.6E+0
0 0 0 26.9E-6 —25.2E-3 4.6E+0
0 0 0 26.9E-6 —25.2E-3 4.6E+0
0 0 0 26.9E-6 —-25.2E-3 4.6E+0
0 0 0 26.9E-6 —25.2E-3 4.6E+0
0 0 0 26.9E-6 —25.2E-3 4.6E+0
0 0 0 26.9E-6 —-25.2E-3 4.6E+0
0 0 0 26.9E-6 —25.2E-3 4.6E+0
0 0 0 26.9E-6 —25.2E-3 4.6E+0
0 0 0 26.9E-6 —-25.2E-3 4.6E+0
0 0 0 26.9E-6 —25.2E-3 4.6E+0
0 0 0 26.9E-6 —25.2E-3 4.6E+0
0 0 0 26.9E-6 —-25.2E-3 4.6E+0
0 0 0 26.9E-6 —25.2E-3 4.6E+0
0 0 0 26.9E-6 —25.2E-3 4.6E+0
4.50 47.00 2.63 26.9E-6 —25.2E-3 4.6E+0
12.00 85.00 4.93 26.9E-6 —-25.2E-3 4.6E+0
30.00 97.00 7.24 26.9E-6 —-25.2E-3 4.6E+0
42.00 100.00 9.73 26.9E-6 —25.2E-3 4.6E+0
51.00 100.00 11.91 26.9E-6 -25.2E-3 4.6E+0
54.00 100.00 14.16 26.9E-6 -25.2E-3 4.6E+0
54.00 97.00 16.04 26.9E-6 —-25.2E-3 4.6E+0
52.00 90.00 17.98 26.9E-6 —25.2E-3 4.6E+0
48.00 75.00 20.21 26.9E-6 —25.2E-3 4.6E+0
44.00 57.00 22.03 9.0E-6 —-8.4E-3 1.5E+0
37.00 47.00 22.35 —-9.0E-6 8.4E-3 —1.5E+0
29.00 40.00 21.52 —26.9E-6 25.2E-3 —-4.6E+0
24.00 34.00 20.04 —26.9E-6 25.2E-3 -4.6E+0
21.00 27.00 18.29 —26.9E-6 25.2E-3 —-4.6E+0
22.00 24.00 16.40 —26.9E-6 25.2E-3 -4.6E+0
22.50 22.00 14.40 —26.9E-6 25.2E-3 -4.6E+0
20.00 16.00 12.23 —26.9E-6 25.2E-3 -4.6E+0
15.00 7.00 9.84 —26.9E-6 25.2E-3 -4.6E+0
10.00 0 8.55 —-26.9E-6 25.2E-3 -4.6E+0
5.00 (@) 7.56 —26.9E-6 25.2E-3 —-4.6E+0
2.00 ®) 6.14 —26.9E-6 25.2E-3 —-4.6E+0
1.00 ®@) 2.60 —26.9E-6 25.2E-3 —-4.6E+0
0 0 0 —26.9E-6 25.2E-3 —-4.6E+0
0 0 0 -16.7E-6 15.4E-3 -3.2E+0
0 0 0 -6.5E-6 5.6E-3 -1.8E+0
1.00 0 1.06 3.7E-6 -4.2E-3 -457.1E-3
5.00 20.00 2.16 3.7E-6 -4.2E-3 -457.1E-3
15.00 43.00 3.30 3.7E-6 -4.2E-3 -457.1E-3
28.00 52.00 4.37 3.7E-6 -4.2E-3 -457.1E-3
34.00 64.00 5.42 3.7E-6 -4.2E-3 -457.1E-3
37.00 74.00 6.47 3.7E-6 -4.2E-3 -457.1E-3
37.50 90.00 7.51 3.7E-6 —-4.2E-3 —457.1E-3
37.00 56.00 8.55 3.7E-6 —-4.2E-3 —-457.1E-3
36.00 27.00 9.55 3.7E-6 —-4.2E-3 —-457.1E-3
35.00 @) 10.25 3.7E-6 —-4.2E-3 —-457.1E-3
33.00 @) 10.78 3.7E-6 —-4.2E-3 -457.1E-3
29.00 @) 11.16 3.7E-6 -4.2E-3 -457.1E-3
29.00 @) 11.76 3.7E-6 -4.2E-3 -457.1E-3
29.00 @) 12.59 3.7E-6 -4.2E-3 -457.1E-3
34.00 30.00 13.80 3.7E-6 -4.2E-3 -457.1E-3
38.00 75.00 14.85 3.7E-6 -4.2E-3 -457.1E-3
34.00 70.00 15.59 3.7E-6 -4.2E-3 -457.1E-3
31.00 25.00 16.20 3.7E-6 -4.2E-3 -457.1E-3
28.00 @) 16.82 3.7E-6 —-4.2E-3 —-457.1E-3
26.00 (®@) 17.55 3.7E-6 —-4.2E-3 —-457.1E-3
24.00 ®@) 17.91 3.7E-6 —-4.2E-3 —-457.1E-3
23.00 4.00 18.08 3.7E-6 —-4.2E-3 —-457.1E-3
23.00 22.00 18.10 3.7E-6 —-4.2E-3 —-457.1E-3
24.00 30.00 18.31 3.7E-6 -4.2E-3 -457.1E-3
23.00 32.00 18.67 7.3E-6 -7.4E-3 1.9E+0
22.00 25.00 19.23 10.9E-6 -10.7E-3 4.4E+0
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Engine testing

Powertrain testing

Normalized : Road grade coefficients
Record (seconds) revolutions N()trc)T;S(zaed Vehicle speed
per minute eroent (mi/hr) a b c
(percent) P

18.00 18.00 19.69 14.5E-6 —14.0E-3 6.8E+0
16.00 14.00 20.02 14.5E-6 —14.0E-3 6.8E+0
15.00 10.00 19.94 14.5E-6 —14.0E-3 6.8E+0
15.00 0.0 19.80 14.5E-6 -14.0E-3 6.8E+0
15.00 @) 19.69 14.5E-6 —14.0E-3 6.8E+0
15.00 @) 19.76 14.5E-6 —14.0E-3 6.8E+0
18.00 (@) 19.93 14.5E-6 —14.0E-3 6.8E+0
25.00 40.00 20.24 14.5E-6 —14.0E-3 6.8E+0
37.00 90.00 20.69 14.5E-6 -14.0E-3 6.8E+0
46.00 90.00 21.23 14.5E-6 —14.0E-3 6.8E+0
49.00 90.00 21.78 14.5E-6 —14.0E-3 6.8E+0
49.00 90.00 22.15 14.5E-6 —14.0E-3 6.8E+0
49.00 85.00 22.33 14.5E-6 —14.0E-3 6.8E+0
47.00 77.00 22.36 4.8E-6 —4.7E-3 2.3E+0
44.00 59.00 22.36 —4.8E-6 4.7E-3 —2.3E+0
43.00 36.00 22.33 —14.5E-6 14.0E-3 —6.8E+0
42.00 13.00 22.15 -14.5E-6 14.0E-3 —6.8E+0
40.00 (@) 21.91 —14.5E-6 14.0E-3 —6.8E+0
41.00 65.00 21.62 —14.5E-6 14.0E-3 —6.8E+0
44.00 65.00 21.32 —14.5E-6 14.0E-3 —6.8E+0
45.00 65.00 21.01 -14.5E-6 14.0E-3 —6.8E+0
45.00 62.00 20.70 -14.5E-6 14.0E-3 —6.8E+0
44.00 56.00 20.48 -14.5E-6 14.0E-3 —6.8E+0
42.00 46.00 20.31 -14.5E-6 14.0E-3 —6.8E+0
41.00 36.00 20.13 —14.5E-6 14.0E-3 —6.8E+0
39.00 20.00 19.86 -14.5E-6 14.0E-3 —6.8E+0
38.00 4.00 19.49 —14.5E-6 14.0E-3 —6.8E+0
37.00 33.00 19.11 —14.5E-6 14.0E-3 —6.8E+0
38.00 39.00 18.71 —14.5E-6 14.0E-3 —6.8E+0
36.00 40.00 18.30 -14.5E-6 14.0E-3 —6.8E+0
35.00 40.00 17.86 -14.5E-6 14.0E-3 —6.8E+0
33.00 39.00 17.39 -14.5E-6 14.0E-3 —6.8E+0
30.00 36.00 16.86 —14.5E-6 14.0E-3 —6.8E+0
27.00 33.00 16.31 -14.5E-6 14.0E-3 —6.8E+0
22.00 24.00 15.75 -14.5E-6 14.0E-3 —6.8E+0
21.00 @) 15.24 -14.5E-6 14.0E-3 —6.8E+0
20.00 (@) 14.73 -14.5E-6 14.0E-3 —6.8E+0
18.00 (@) 14.23 —14.5E-6 14.0E-3 —6.8E+0
17.00 28.00 13.73 —14.5E-6 14.0E-3 —6.8E+0
16.00 5.00 12.79 —14.5E-6 14.0E-3 —6.8E+0
14.00 (@) 11.11 —14.5E-6 14.0E-3 —6.8E+0
12.00 (@) 9.43 —14.5E-6 14.0E-3 —6.8E+0
9.00 @) 7.75 -14.5E-6 14.0E-3 —6.8E+0
7.00 @) 6.07 —4.8E-6 4.7E-3 —2.3E+0
5.00 @) 4.39 4.8E-6 —4.7E-3 2.3E+0
4.00 @) 2.71 14.5E-6 —14.0E-3 6.8E+0
3.00 @) 1.03 14.5E-6 -14.0E-3 6.8E+0
2.00 @) 0.19 14.5E-6 -14.0E-3 6.8E+0
0 0 0 14.5E-6 -14.0E-3 6.8E+0

0 0 0 14.2E-6 -14.4E-3 5.4E+0

0 0 0 13.9E-6 -14.9E-3 4.1E+0

0 0 0 13.7E-6 -15.3E-3 2.7E+0

0 0 0 13.7E-6 -15.3E-3 2.7E+0

0 0 0 13.7E-6 -15.3E-3 2.7E+0
2.00 7.00 3.25 13.7E-6 -15.3E-3 2.7E+0
6.00 15.00 5.47 13.7E-6 -15.3E-3 2.7E+0
10.00 28.00 6.71 13.7E-6 —15.3E-3 2.7E+0
11.00 26.00 6.71 4.6E-6 -5.1E-3 900.3E-3
10.00 10.00 6.71 —4.6E-6 5.1E-3 —900.3E-3
8.00 3.00 6.55 -13.7E-6 15.3E-3 —2.7E+0
5.00 0 6.01 -13.7E-6 15.3E-3 —2.7E+0
2.00 0 5.15 -13.7E-6 15.3E-3 —2.7E+0
0 0 3.90 -13.7E-6 15.3E-3 —2.7E+0

0 0 2.19 —4.6E-6 5.1E-3 —900.3E-3

0 0 0 4.6E-6 -5.1E-3 900.3E-3

0 0 0 13.7E-6 —15.3E-3 2.7E+0

0 0 0 13.7E-6 -15.3E-3 2.7E+0

0 0 0 13.7E-6 -15.3E-3 2.7E+0

0 0 0 13.7E-6 —15.3E-3 2.7E+0

0 0 0 13.7E-6 -15.3E-3 2.7E+0




Federal Register/Vol. 85, No. 92/Tuesday, May 12, 2020/ Proposed Rules 28231

Engine testing Powertrain testing
Normalized : Road grade coefficients
Record (seconds) revolutions N()trc)T;S(zaed Vehicle speed g
p(%rer:;g\#tt)e (percent) (mifhr) a b c

0 0 0 13.7E-6 -15.3E-3 2.7E+0
0 0 0 13.7E-6 -15.3E-3 2.7E+0
0 0 0 13.7E-6 -15.3E-3 2.7E+0
0 0 0 13.7E-6 -15.3E-3 2.7E+0
0 0 0 13.7E-6 -15.3E-3 2.7E+0
0 0 0 13.7E-6 -15.3E-3 2.7E+0
0 0 0 13.7E-6 -15.3E-3 2.7E+0
0 0 0 13.7E-6 -15.3E-3 2.7E+0
0 0 0 13.7E-6 -15.3E-3 2.7E+0
0 0 0 13.7E-6 -15.3E-3 2.7E+0
0 0 0 13.7E-6 -15.3E-3 2.7E+0
0 0 0 13.7E-6 -15.3E-3 2.7E+0
0 0 0 13.7E-6 -15.3E-3 2.7E+0
0 0 0 13.7E-6 -15.3E-3 2.7E+0
0 0 0 13.7E-6 -15.3E-3 2.7E+0
0 0 0 13.7E-6 -15.3E-3 2.7E+0
0 0 0 13.7E-6 -15.3E-3 2.7E+0
0 0 0 13.7E-6 -15.3E-3 2.7E+0
0 0 0 13.7E-6 -15.3E-3 2.7E+0
0 0 0 13.7E-6 -15.3E-3 2.7E+0
4.00 5.00 1.95 13.7E-6 -15.3E-3 2.7E+0
11.00 35.00 3.70 13.7E-6 -15.3E-3 2.7E+0
21.00 73.00 5.53 13.7E-6 -15.3E-3 2.7E+0
25.00 86.00 7.22 13.7E-6 -15.3E-3 2.7E+0
26.00 90.00 8.64 13.7E-6 -15.3E-3 2.7E+0
25.00 90.00 10.33 4.6E-6 -5.1E-3 900.3E-3
23.00 83.00 11.18 —4.6E-6 5.1E-3 —900.3E-3
20.00 32.00 10.57 -13.7E-6 15.3E-3 —2.7E+0
16.00 (® 9.33 -13.7E-6 15.3E-3 —2.7E+0
14.00 @) 7.87 -13.7E-6 15.3E-3 —2.7E+40
10.00 @) 6.27 -13.7E-6 15.3E-3 —2.7E+40
7.00 @) 4.58 -13.7E-6 15.3E-3 —2.7E+0
3.00 @) 3.81 -13.7E-6 15.3E-3 —2.7E+0
1.00 @) 2.35 -13.7E-6 15.3E-3 —2.7E+0
0 0 0 —4.8E-6 6.2E-3 —2.3E+0
0 0 0 4.0E-6 —2.8E-3 -1.9E+0
0 0 0 12.8E-6 -11.9E-3 -1.6E+0
0 0 0 12.8E-6 -11.9E-3 -1.6E+0
0 0 0 12.8E-6 -11.9E-3 -1.6E+0
0 0 0 12.8E-6 -11.9E-3 —1.6E+0
0 0 0 12.8E-6 -11.9E-3 —1.6E+0
0 0 0 12.8E-6 -11.9E-3 —1.6E+0
0 0 0 12.8E-6 -11.9E-3 —1.6E+0
0 0 0 12.8E-6 -11.9E-3 —1.6E+0
0 0 0 12.8E-6 -11.9E-3 —1.6E+0
0 0 0 12.8E-6 -11.9E-3 -1.6E+0
0 0 0 12.8E-6 -11.9E-3 -1.6E+0
0 0 0 12.8E-6 -11.9E-3 -1.6E+0
0 0 0 12.8E-6 -11.9E-3 -1.6E+0
0 0 0 12.8E-6 -11.9E-3 -1.6E+0
0 0 0 12.8E-6 -11.9E-3 -1.6E+0
0 0 0 12.8E-6 -11.9E-3 —1.6E+0
0 0 0 12.8E-6 -11.9E-3 —1.6E+0
0 0 0 12.8E-6 -11.9E-3 —1.6E+0
0 0 0 12.8E-6 -11.9E-3 —1.6E+0
0 0 0 12.8E-6 -11.9E-3 —1.6E+0
0 0 0 12.8E-6 -11.9E-3 —1.6E+0
1.00 3.00 1.35 12.8E-6 -11.9E-3 -1.6E+0
3.00 6.00 3.37 12.8E-6 -11.9E-3 -1.6E+0
6.00 13.00 6.40 12.8E-6 -11.9E-3 -1.6E+0
9.00 14.00 8.47 12.8E-6 -11.9E-3 -1.6E+0
12.00 16.00 9.57 12.8E-6 -11.9E-3 -1.6E+0
15.00 28.00 10.19 12.8E-6 -11.9E-3 -1.6E+0
18.00 60.00 10.35 12.8E-6 -11.9E-3 —1.6E+0
20.00 47.00 10.46 12.8E-6 -11.9E-3 —1.6E+0
21.00 31.00 10.11 12.8E-6 -11.9E-3 —1.6E+0
21.00 15.00 9.12 12.0E-6 -11.3E-3 85.4E-3
20.00 @) 7.81 11.1E-6 -10.7E-3 1.7E+0
20.00 @) 7.87 10.3E-6 -10.1E-3 3.4E+0
20.00 @) 9.57 10.3E-6 -10.1E-3 3.4E+0
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Engine testing

Powertrain testing

Normalized : Road grade coefficients
Record (seconds) revolutions N()trc)T;S(zaed Vehicle speed g
p(%rer:;g\#tt)e (percent) (mifhr) a b c
20.00 70.00 9.75 10.3E-6 -10.1E-3 3.4E+0
21.00 83.00 9.84 10.3E-6 -10.1E-3 3.4E+0
22.00 84.00 9.96 3.4E-6 -3.4E-3 1.1E+0
22.00 83.00 10.13 —-3.4E-6 3.4E-3 -1.1E+0
18.00 78.00 9.36 -10.3E-6 10.1E-3 -3.4E+0
14.00 68.00 8.80 -10.3E-6 10.1E-3 -3.4E+0
8.00 10.00 7.67 -10.3E-6 10.1E-3 -3.4E+0
4.00 4.00 6.08 -10.3E-6 10.1E-3 -3.4E+0
1.00 0.0 4.03 -3.4E-6 3.4E-3 -1.1E+0
0 0 0 3.4E-6 -3.4E-3 1.1E+0
0 0 0 10.3E-6 -10.1E-3 3.4E+0
0 0 0 10.3E-6 -10.1E-3 3.4E+0
0 0 0 10.3E-6 -10.1E-3 3.4E+0
0 0 0 10.3E-6 -10.1E-3 3.4E+0
0 1.00 0 10.3E-6 -10.1E-3 3.4E+0
1.00 5.00 3.25 10.3E-6 -10.1E-3 3.4E+0
5.00 18.00 5.47 10.3E-6 -10.1E-3 3.4E+0
9.00 19.00 6.71 10.3E-6 -10.1E-3 3.4E+0
12.00 18.00 6.71 10.3E-6 -10.1E-3 3.4E+0
12.00 15.00 6.71 10.3E-6 -10.1E-3 3.4E+0
9.00 10.00 6.55 10.3E-6 -10.1E-3 3.4E+0
5.00 5.00 6.01 10.3E-6 -10.1E-3 3.4E+0
2.00 2.00 5.15 10.3E-6 -10.1E-3 3.4E+0
3.90 10.3E-6 -10.1E-3 3.4E+0
2.19 6.9E-6 —6.8E-3 2.2E+0
3.4E-6 -3.4E-3 1.1E+0

[eNeolololooloolololololololololololololoNoloNoloNolololoNoloNoNoNo]

[eNeolololooloolololololololololololololoNoloNoloNoloNoloNoloNoNoNo]

[eNeoloNolooloolololololololololoNolololoNoloNoloNolo oo NoloNo]

eNoloolololoolololololololololololololololololololololoNoNo]
eNeoloolololoolololololoolololololololololololololololoNoNo]

eNeoloolololoolololololoolololololololololololololololoNoNo]

aClosed throttle motoring.

(c) The following transient duty cycle
applies for compression-ignition
engines and powertrains:
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Engine testing Powertrain testing
Normalized : Road grade coefficients
Record (seconds) revolutions N()trc)T;S(zaed Vehicle speed
ercent a c
p(%rer:;g\#tt)e ® ) (mi/hr) b

0 0 0 0 0 0
0 0 0 9.1E-6 -9.1E-3 898.8E-3
0 0 0 13.6E-6 -13.7E-3 1.3E+0
0 0 0 13.6E-6 -13.7E-3 1.3E+0
0 0 0 13.6E-6 -13.7E-3 1.3E+0
0 0 0 13.6E-6 -13.7E-3 1.3E+0
0 0 0 13.6E-6 -13.7E-3 1.3E+0
0 0 0 13.6E-6 -13.7E-3 1.3E+0
0 0 0 13.6E-6 -13.7E-3 1.3E+0
0 0 0 13.6E-6 -13.7E-3 1.3E+0
0 0 0 13.6E-6 -13.7E-3 1.3E+0
0 0 0 13.6E-6 -13.7E-3 1.3E+0
0 0 0 13.6E-6 -13.7E-3 1.3E+0
0 0 0 13.6E-6 -13.7E-3 1.3E+0
0 0 0 13.6E-6 -13.7E-3 1.3E+0
0 0 0 13.6E-6 -13.7E-3 1.3E+0
0 0 0 13.6E-6 -13.7E-3 1.3E+0
0 0 0 13.6E-6 -13.7E-3 1.3E+0
0 0 0 13.6E-6 -13.7E-3 1.3E+0
0 0 0 13.6E-6 -13.7E-3 1.3E+0
0 0 0 13.6E-6 -13.7E-3 1.3E+0
0 0 0 13.6E-6 -13.7E-3 1.3E+0
0 0 0 13.6E-6 -13.7E-3 1.3E+0
0 0 0 13.6E-6 -13.7E-3 1.3E+0
0 3.67 0 13.6E-6 -13.7E-3 1.3E+0
0 47.69 0 13.6E-6 -13.7E-3 1.3E+0
2.78 59.41 0.33 13.6E-6 -13.7E-3 1.3E+0
8.12 84.54 1.67 13.6E-6 -13.7E-3 1.3E+0
13.95 80.00 2.83 13.6E-6 -13.7E-3 1.3E+0
29.90 80.00 4.02 13.6E-6 -13.7E-3 1.3E+0
33.87 79.29 5.64 13.6E-6 -13.7E-3 1.3E+0
27.86 38.25 7.39 13.6E-6 -13.7E-3 1.3E+0
19.63 26.67 8.83 13.6E-6 -13.7E-3 1.3E+0
26.79 15.10 9.15 13.6E-6 -13.7E-3 1.3E+0
19.85 16.47 9.70 13.6E-6 -13.7E-3 1.3E+0
17.51 28.05 11.37 13.6E-6 -13.7E-3 1.3E+0
17.86 20.38 13.04 13.6E-6 -13.7E-3 1.3E+0
16.37 (@) 14.74 13.6E-6 -13.7E-3 1.3E+0
5.85 @) 16.41 14.3E-6 -14.9E-3 3.6E+0
14.13 ®@) 16.85 15.0E-6 -16.1E-3 5.8E+0
21.10 ®@) 16.09 15.7E-6 -17.3E-3 8.1E+0
15.63 ®@) 15.23 15.7E-6 -17.3E-3 8.1E+0
12.67 62.52 14.22 15.7E-6 -17.3E-3 8.1E+0
14.86 69.36 13.02 15.7E-6 -17.3E-3 8.1E+0
24.79 60.00 12.47 15.7E-6 -17.3E-3 8.1E+0
33.06 63.79 13.05 15.7E-6 -17.3E-3 8.1E+0
42.29 75.36 14.26 15.7E-6 -17.3E-3 8.1E+0
48.90 80.00 15.09 15.7E-6 -17.3E-3 8.1E+0
51.52 80.00 15.42 15.7E-6 -17.3E-3 8.1E+0
48.24 79.92 15.96 15.7E-6 -17.3E-3 8.1E+0
51.79 65.03 16.58 15.7E-6 -17.3E-3 8.1E+0
52.37 43.23 17.61 15.7E-6 -17.3E-3 8.1E+0
56.14 50.00 18.33 15.7E-6 -17.3E-3 8.1E+0
62.35 50.00 18.65 15.7E-6 -17.3E-3 8.1E+0
64.29 42.05 19.67 15.7E-6 -17.3E-3 8.1E+0
67.69 40.00 20.47 15.7E-6 -17.3E-3 8.1E+0
75.20 42.20 20.57 15.7E-6 -17.3E-3 8.1E+0
74.88 41.28 20.68 15.7E-6 -17.3E-3 8.1E+0
71.92 @) 21.56 15.7E-6 -17.3E-3 8.1E+0
71.88 @) 23.19 15.7E-6 -17.3E-3 8.1E+0
69.64 (@) 23.64 5.2E-6 -5.8E-3 2.7E+0
71.24 (@) 22.75 -5.2E-6 5.8E-3 —-2.7E+0
71.72 30.54 21.81 -15.7E-6 17.3E-3 -8.1E+0
76.41 42.12 20.79 -15.7E-6 17.3E-3 -8.1E+0
73.02 50.00 19.86 -15.7E-6 17.3E-3 -8.1E+0
69.64 50.00 19.18 -15.7E-6 17.3E-3 -8.1E+0
72.09 43.16 18.75 -15.7E-6 17.3E-3 -8.1E+0
82.23 73.65 18.43 -15.7E-6 17.3E-3 -8.1E+0
78.58 @) 18.61 -15.7E-6 17.3E-3 -8.1E+0
75.00 @) 19.11 -15.7E-6 17.3E-3 -8.1E+0
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Engine testing

Powertrain testing

Normalized : Road grade coefficients
Record (seconds) revolutions N()trc)T;S(zaed Vehicle speed g
p(%rer:;g\#tt)e (percent) (mifhr) a b c

75.00 (@) 18.76 -15.7E-6 17.3E-3 -8.1E+0
72.47 @) 17.68 -15.7E-6 17.3E-3 -8.1E+0
62.91 @) 16.46 -15.7E-6 17.3E-3 -8.1E+0
58.93 13.57 15.06 -15.7E-6 17.3E-3 -8.1E+0
55.56 29.43 13.41 -15.7E-6 17.3E-3 -8.1E+0
57.14 20.00 11.91 -15.7E-6 17.3E-3 —8.1E+0
56.68 17.42 11.09 -15.7E-6 17.3E-3 -8.1E+0
53.88 10.00 10.90 -15.7E-6 17.3E-3 -8.1E+0
50.76 10.00 11.40 -15.7E-6 17.3E-3 -8.1E+0
50.00 (@) 12.38 -15.7E-6 17.3E-3 -8.1E+0
46.83 @) 13.02 -15.7E-6 17.3E-3 -8.1E+0
35.63 10.00 12.30 -15.7E-6 17.3E-3 -8.1E+0
32.48 10.00 10.32 -15.7E-6 17.3E-3 -8.1E+0
26.79 10.00 9.70 -15.7E-6 17.3E-3 -8.1E+0
24.94 10.00 11.05 -15.7E-6 17.3E-3 —-8.1E+0
23.21 16.74 11.88 -15.7E-6 17.3E-3 -8.1E+0
24.70 3.36 12.21 -15.7E-6 17.3E-3 -8.1E+0
25.00 @) 13.29 -15.7E-6 17.3E-3 -8.1E+0
24.47 (@) 13.73 -15.7E-6 17.3E-3 —-8.1E+0
18.71 (@) 12.77 -15.7E-6 17.3E-3 —-8.1E+0
10.85 @) 11.46 -15.7E-6 17.3E-3 -8.1E+0
3.40 @) 9.84 -15.7E-6 17.3E-3 -8.1E+0
0 0 7.62 -15.7E-6 17.3E-3 -8.1E+0

0 0 3.57 -15.7E-6 17.3E-3 -8.1E+0

0 0.91 1.33 -15.7E-6 17.3E-3 -8.1E+0

0 7.52 0 -15.7E-6 17.3E-3 -8.1E+0

0 0 0 -15.7E-6 17.3E-3 -8.1E+0

0 0 0 -15.7E-6 17.3E-3 -8.1E+0

0 0 0 -15.7E-6 17.3E-3 -8.1E+0

0 0 0 -5.9E-6 6.9E-3 —4.5E+0

0 0 0 3.8E-6 —3.6E-3 —866.9E-3

0 0 0 13.6E-6 -141E-3 2.7E+0

0 0 0 13.6E-6 —-141E-3 2.7E+0

0 0 0 13.6E-6 -14.1E-3 2.7E+0

0 0 0 13.6E-6 -14.1E-3 2.7E+0

0 0 0 13.6E-6 -14.1E-3 2.7E+0

0 0 0 13.6E-6 -14.1E-3 2.7E+0

0 0 0 13.6E-6 -14.1E-3 2.7E+0

0 0 0 13.6E-6 -14.1E-3 2.7E+0

0 0 0 13.6E-6 -14.1E-3 2.7E+0

0 0 0 13.6E-6 -14.1E-3 2.7E+0

0 0 0 13.6E-6 -14.1E-3 2.7E+0

0 0 0 13.6E-6 -141E-3 2.7E+0

0 0 0 13.6E-6 -141E-3 2.7E+0

0 0 0 13.6E-6 —-141E-3 2.7E+0

0 0 0 13.6E-6 -14.1E-3 2.7E+0

0 0 0 13.6E-6 -14.1E-3 2.7E+0

0 0 0 13.6E-6 -14.1E-3 2.7E+0

0 0 0 13.6E-6 -14.1E-3 2.7E+0

0 0 0 13.6E-6 -14.1E-3 2.7E+0

0 0 0 13.6E-6 -14.1E-3 2.7E+0

0 0 0 13.6E-6 -14.1E-3 2.7E+0

0 0 0 13.6E-6 -14.1E-3 2.7E+0

0 0 0 13.6E-6 -141E-3 2.7E+0

0 0 0 13.6E-6 -141E-3 2.7E+0

0 0 0 13.6E-6 -141E-3 2.7E+0

0 0 0 13.6E-6 —-141E-3 2.7E+0

0 0 0 13.6E-6 -14.1E-3 2.7E+0
1.58 @) 0 13.6E-6 -14.1E-3 2.7E+0
1.43 @) 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0

0 0 0 13.6E-6 -14.1E-3 2.7E+0
1.91 9.28 0 13.6E-6 -14.1E-3 2.7E+0
2.75 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0

0 0 0 13.6E-6 -14.1E-3 2.7E+0

0 0 0 13.6E-6 -141E-3 2.7E+0

0 0 0 13.6E-6 -141E-3 2.7E+0

0 0 0 13.6E-6 —-141E-3 2.7E+0

0 0 0 13.6E-6 -14.1E-3 2.7E+0
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Engine testing Powertrain testing
Normalized : Road grade coefficients
Record (seconds) revolutions N()trc)T;S(zaed Vehicle speed
per minute eroent (mi/hr) a b c
(percent) P
0 0 0 13.6E-6 -141E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -141E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 5.51 0 13.6E-6 -14.1E-3 2.7E+0
0 11.34 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -141E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -141E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -141E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0.21 0 13.6E-6 -14.1E-3 2.7E+0
0 30.00 0 13.6E-6 -14.1E-3 2.7E+0
0 26.78 0 13.6E-6 -14.1E-3 2.7E+0
0 20.00 0 13.6E-6 -14.1E-3 2.7E+0
0 20.00 0 13.6E-6 -14.1E-3 2.7E+0
0 412 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -141E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -141E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 20.00 0 13.6E-6 -14.1E-3 2.7E+0
0 20.00 0 13.6E-6 -14.1E-3 2.7E+0
0 11.73 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -141E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -141E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
0 0 0 13.6E-6 -14.1E-3 2.7E+0
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Engine testing

Powertrain testing

Normalized : Road grade coefficients
Record (seconds) revolutions N()trc)T;S(zaed Vehicle speed
per minute eroent (mi/hr) a b c
(percent) P

0 0 0 13.6E-6 -14.1E-3 2.7E+0

0 0 0 13.6E-6 -14.1E-3 2.7E+0

0 0 0 13.6E-6 —-14.1E-3 2.7E+0

0 73.41 0 13.6E-6 -14.1E-3 2.7E+0

0 90.00 0 13.6E-6 -14.1E-3 2.7E+0
27.95 81.30 0 13.6E-6 -14.1E-3 2.7E+0
36.74 90.00 2.80 13.6E-6 -14.1E-3 2.7E+0
39.29 90.00 5.59 13.6E-6 -14.1E-3 2.7E+0
41.44 90.00 8.39 13.6E-6 -14.1E-3 2.7E+0
45.57 82.41 11.19 13.6E-6 -14.1E-3 2.7E+0
59.52 80.00 14.30 13.6E-6 -14.1E-3 2.7E+0
66.99 90.00 16.03 13.6E-6 -14.1E-3 2.7E+0
80.22 90.00 17.30 13.6E-6 -14.1E-3 2.7E+0
86.41 93.88 19.72 13.6E-6 -14.1E-3 2.7E+0
86.53 50.94 23.18 13.6E-6 -14.1E-3 2.7E+0
84.46 17.02 25.27 13.6E-6 -14.1E-3 2.7E+0
88.54 28.60 26.91 13.6E-6 -14.1E-3 2.7E+0
89.29 39.83 28.89 13.6E-6 -14.1E-3 2.7E+0
89.29 30.00 29.43 13.6E-6 -14.1E-3 2.7E+0
89.29 26.69 29.50 13.6E-6 -141E-3 2.7E+0
90.16 20.00 30.49 13.6E-6 -141E-3 2.7E+0
89.92 20.00 32.02 13.6E-6 -14.1E-3 2.7E+0
89.29 36.06 32.91 13.6E-6 -14.1E-3 2.7E+0
85.86 40.00 32.55 13.6E-6 -14.1E-3 2.7E+0
85.51 30.00 32.26 13.6E-6 -14.1E-3 2.7E+0
84.42 32.75 32.65 13.6E-6 -14.1E-3 2.7E+0
86.48 35.68 33.50 13.6E-6 -14.1E-3 2.7E+0
88.55 30.00 34.96 13.6E-6 -14.1E-3 2.7E+0
89.29 44.93 36.44 13.6E-6 -14.1E-3 2.7E+0
90.90 50.00 36.95 4.5E-6 —4.7E-3 915.7E-3
77.27 (@) 37.02 —4.5E-6 4.7E-3 -915.7E-3
56.75 @) 36.97 —13.6E-6 14.1E-3 —2.7E+0
50.00 @) 36.37 —13.6E-6 14.1E-3 —2.7E+0
41.07 @ 35.56 -13.6E-6 14.1E-3 —2.7E+0
37.38 45.18 34.72 —13.6E-6 14.1E-3 —2.7E+0
34.21 78.47 33.84 -13.6E-6 14.1E-3 —2.7E+0
32.13 80.00 33.40 —13.6E-6 14.1E-3 —2.7E+0
27.71 80.00 32.93 —13.6E-6 14.1E-3 —2.7E+0
22.64 80.00 31.98 —13.6E-6 14.1E-3 —2.7E+0
20.58 60.97 30.98 —13.6E-6 14.1E-3 —2.7E+0
16.25 27.34 29.91 —13.6E-6 14.1E-3 —2.7E+0
11.46 43.71 28.73 —13.6E-6 14.1E-3 —2.7E+0
9.02 68.95 27.34 —13.6E-6 14.1E-3 —2.7E+0
3.38 68.95 25.85 -13.6E-6 14.1E-3 —2.7E+0
1.32 44.28 24.49 —13.6E-6 14.1E-3 —2.7E+0
0 0 23.19 —13.6E-6 14.1E-3 —2.7E+0

0 0 21.87 -13.6E-6 14.1E-3 —2.7E+0

0 0 17.39 —13.6E-6 14.1E-3 —2.7E+0

0 0 12.92 —13.6E-6 14.1E-3 —2.7E+0

0 0 8.45 -13.6E-6 14.1E-3 —2.7E+0

0 0 3.97 —13.6E-6 14.1E-3 —2.7E+0

0 0 0 —13.6E-6 14.1E-3 —2.7E+0

0 24.97 0 —13.6E-6 14.1E-3 —2.7E+0

0 17.16 0 —13.6E-6 14.1E-3 —2.7E+0

0 6.20 0 -9.1E-6 9.4E-3 -1.8E+0

0 10.00 0 —4.5E-6 4.7E-3 -915.7E-3

0 10.00 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0
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Engine testing

Powertrain testing

Normalized : Road grade coefficients
Record (seconds) revolutions N()trc)T;S(zaed Vehicle speed g
p(%rer:;g\#tt)e (percent) (mi/hr) a b c
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 15.55 0 0 0 0
0 20.00 0 0 0 0
21.59 19.08 1.20 0 0 0
20.54 10.00 2.18 0 0 0
10.32 1.86 2.88 0 0 0
6.13 @) 3.00 0 0 0
5.36 @) 2.28 0 0 0
0.64 @) 0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

[eNoloNoNoNololooNoloNoNoloNoNoNoNololoNoNe)

[eNoloNoNoNololooNoloNoNoloNoNoNoNololoNoNe)

[eNoloNoNoNololoooloNoNoNololoNoNoNololoNoNe)
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Engine testing Powertrain testing
Normalized : Road grade coefficients
Record (seconds) revolutions N()trc)T;S(zaed Vehicle speed g
p(%rer:;g\#tt)e (percent) (mi/hr) a b c

0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 6.3E-6 —6.4E-3 2.0E+0
0 0 0 12.6E-6 -12.8E-3 3.9E+0
0 29.59 0 18.9E-6 -19.2E-3 5.9E+0
-1.34 87.46 0 18.9E-6 -19.2E-3 5.9E+0
7.93 100.00 1.15 18.9E-6 -19.2E-3 5.9E+0
41.11 100.00 3.82 18.9E-6 -19.2E-3 5.9E+0
68.65 100.00 6.11 18.9E-6 -19.2E-3 5.9E+0
71.43 100.00 10.00 18.9E-6 -19.2E-3 5.9E+0
73.34 94.64 14.52 18.9E-6 -19.2E-3 5.9E+0
76.24 83.07 18.09 18.9E-6 -19.2E-3 5.9E+0
78.30 88.51 20.64 18.9E-6 -19.2E-3 5.9E+0
82.14 79.83 22.36 18.9E-6 -19.2E-3 5.9E+0
82.14 61.66 23.70 18.9E-6 -19.2E-3 5.9E+0
84.45 66.77 24.80 18.9E-6 -19.2E-3 5.9E+0
91.86 60.00 25.26 18.9E-6 -19.2E-3 5.9E+0
94.64 72.76 25.44 18.9E-6 -19.2E-3 5.9E+0
97.48 8.43 25.57 18.9E-6 -19.2E-3 5.9E+0
99.92 @) 25.79 18.9E-6 -19.2E-3 5.9E+0
73.21 @) 25.80 18.9E-6 -19.2E-3 5.9E+0
70.83 @) 24.98 18.9E-6 -19.2E-3 5.9E+0
63.53 @) 23.70 18.9E-6 -19.2E-3 5.9E+0
61.46 @) 22.23 18.9E-6 -19.2E-3 5.9E+0
69.96 49.17 20.51 18.9E-6 -19.2E-3 5.9E+0
73.21 70.00 18.44 18.9E-6 -19.2E-3 5.9E+0
72.01 69.46 18.19 18.9E-6 -19.2E-3 5.9E+0
82.90 60.00 21.27 18.9E-6 -19.2E-3 5.9E+0
87.04 60.00 23.58 18.9E-6 -19.2E-3 5.9E+0
88.35 60.00 23.88 18.9E-6 -19.2E-3 5.9E+0
89.95 60.00 24.08 18.9E-6 -19.2E-3 5.9E+0
92.57 43.17 24.17 18.9E-6 -19.2E-3 5.9E+0
92.86 10.04 24.30 12.6E-6 -12.8E-3 3.9E+0
71.98 20.00 24.09 6.3E-6 —6.4E-3 2.0E+0
74.44 20.00 24.97 0 0 0
72.38 15.29 25.32 0 0 0
71.43 10.00 2415 0 0 0
68.63 (@) 23.14 0 0 0
66.17 (@) 22.38 0 0 0
63.93 (@) 21.58 0 0 0
63.02 (@) 20.06 0 0 0
69.64 ®) 18.29 0 0 0
71.69 1.45 16.16 0 0 0
71.91 17.30 13.44 0 0 0
69.85 11.13 11.00 0 0 0
70.04 19.55 10.13 1.0E-6 -1.4E-3 —705.8E-3
75.32 24.16 11.50 2.1E-6 —2.9E-3 -1.4E+0
64.43 80.00 13.65 3.1E-6 —4.3E-3 —2.1E+0
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Engine testing Powertrain testing
Record (seconds) ';le?/rgl'j‘tliigﬁg Normalized Vehicle speed Road grade coefficients
: torque -
per minute eroent (mi/hr) a b c
(percent) P
70.63 74.83 15.03 3.1E-6 —4.3E-3 —-2.1E+0
80.44 16.04 17.50 3.1E-6 —4.3E-3 —2.1E+0
66.11 @) 20.79 3.1E-6 —4.3E-3 —-2.1E+0
60.73 (@) 22.92 3.1E-6 —4.3E-3 —-2.1E+0
61.19 @) 23.23 3.1E-6 —4.3E-3 —2.1E+0
53.03 @) 2242 3.1E-6 —4.3E-3 —-2.1E+0
56.73 (@) 21.51 3.1E-6 —4.3E-3 —-2.1E+0
62.50 2.38 20.46 3.1E-6 —4.3E-3 —2.1E+0
65.27 17.76 19.25 3.1E-6 —4.3E-3 —-2.1E+0
64.40 (@) 19.61 3.1E-6 —4.3E-3 —-2.1E+0
60.06 @) 21.94 3.1E-6 —4.3E-3 —2.1E+0
32.17 (@) 22.99 3.1E-6 —4.3E-3 —-2.1E+0
18.53 (@) 22.51 3.1E-6 —4.3E-3 —-2.1E+0
10.26 @) 21.98 3.1E-6 —4.3E-3 —2.1E+0
-1.87 0.0 21.39 3.1E-6 —4.3E-3 —-2.1E+0
—-0.65 0.0 20.73 3.1E-6 —4.3E-3 —-2.1E+0
7.65 60.00 20.38 3.1E-6 —4.3E-3 —2.1E+0
27.28 61.93 20.38 3.1E-6 —4.3E-3 —-2.1E+0
59.91 63.00 20.78 3.1E-6 —4.3E-3 -2.1E+0
76.81 39.85 21.84 3.1E-6 —4.3E-3 -2.1E+0
79.76 30.00 23.60 3.1E-6 —4.3E-3 -2.1E+0
81.82 30.00 25.31 3.1E-6 —4.3E-3 —2.1E+0
87.39 10.40 26.41 3.1E-6 —4.3E-3 —-2.1E+0
87.26 1.37 27.29 3.1E-6 —4.3E-3 —2.1E+0
85.71 10.00 27.97 3.1E-6 —4.3E-3 —-2.1E+0
85.71 0.96 28.20 3.1E-6 —4.3E-3 —-2.1E+0
85.71 (@) 28.31 3.1E-6 —4.3E-3 —-2.1E+0
76.13 28.34 29.22 3.1E-6 —4.3E-3 —-2.1E+0
78.16 30.76 29.63 3.1E-6 —4.3E-3 —-2.1E+0
76.93 29.18 29.64 3.1E-6 —4.3E-3 —-2.1E+0
78.57 20.00 30.67 3.1E-6 —4.3E-3 -2.1E+0
77.87 20.00 32.17 3.1E-6 —4.3E-3 -2.1E+0
76.79 20.00 33.10 3.1E-6 —4.3E-3 —-2.1E+0
78.05 20.00 33.30 3.1E-6 —4.3E-3 —2.1E+0
78.57 11.32 33.15 3.1E-6 —4.3E-3 —-2.1E+0
69.50 @) 32.66 3.1E-6 —4.3E-3 —2.1E+0
64.29 (@) 31.98 3.1E-6 —4.3E-3 —-2.1E+0
63.68 (@) 31.48 3.1E-6 —4.3E-3 —-2.1E+0
62.50 0.04 31.39 3.1E-6 —4.3E-3 —-2.1E+0
62.50 ®@) 31.30 3.1E-6 —4.3E-3 —-2.1E+0
66.86 ®) 32.20 3.1E-6 —4.3E-3 —-2.1E+0
66.13 ®) 33.13 3.1E-6 —4.3E-3 —-2.1E+0
60.48 @) 33.13 3.1E-6 —4.3E-3 -2.1E+0
58.93 @) 33.14 3.1E-6 —4.3E-3 -2.1E+0
57.35 @) 33.14 3.1E-6 —4.3E-3 —-2.1E+0
55.36 @) 33.15 3.1E-6 —4.3E-3 —2.1E+0
49.95 @) 33.16 3.1E-6 —4.3E-3 —-2.1E+0
48.21 @) 33.16 3.1E-6 —4.3E-3 —2.1E+0
59.31 (@) 33.17 2.1E-6 -3.2E-3 —2.2E+0
67.15 70.00 33.30 1.0E-6 —-2.1E-3 —2.3E+0
76.79 54.53 33.56 -53.4E-9 -1.0E-3 —2.4E+0
76.79 24.56 35.59 —53.4E-9 -1.0E-3 —2.4E+0
79.29 ®) 39.04 -53.4E-9 -1.0E-3 —2.4E+0
80.36 ®@) 41.83 —53.4E-9 -1.0E-3 —2.4E+0
94.18 @ 43.06 —53.4E-9 -1.0E-3 —2.4E+0
66.07 @) 43.13 —53.4E-9 -1.0E-3 —2.4E+0
65.48 @) 43.21 —53.4E-9 -1.0E-3 —2.4E+0
63.41 10.00 43.29 -53.4E-9 -1.0E-3 —2.4E+0
68.27 29.38 43.37 -53.4E-9 -1.0E-3 —2.4E+0
72.87 40.00 44.00 —53.4E-9 -1.0E-3 —2.4E+0
69.79 30.39 45.13 -53.4E-9 -1.0E-3 —2.4E+0
66.19 26.46 47.02 —53.4E-9 -1.0E-3 —2.4E+0
80.36 0.0 49.20 -53.4E-9 -1.0E-3 —2.4E+0
81.13 0.0 49.92 -53.4E-9 -1.0E-3 —2.4E+0
82.14 @) 50.36 —53.4E-9 -1.0E-3 —2.4E+0
83.48 ®) 51.52 —53.4E-9 -1.0E-3 —2.4E+0
83.93 @) 52.11 —53.4E-9 -1.0E-3 —2.4E+0
84.04 @) 52.12 —53.4E-9 -1.0E-3 —2.4E+0
79.43 @) 52.14 —53.4E-9 -1.0E-3 —2.4E+0
56.47 @) 52.16 -53.4E-9 -1.0E-3 —2.4E+0
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Engine testing Powertrain testing
Normalized : Road grade coefficients
Record (seconds) revolutions N()trc)T;S(zaed Vehicle speed 9
p(%rer:;g\#tt)e (percent) (mifhr) a b c

55.36 (@) 52.18 -53.4E-9 -1.0E-3 —2.4E+0
44.23 45.37 52.20 —53.4E-9 -1.0E-3 —2.4E+0
46.87 86.99 52.22 —53.4E-9 -1.0E-3 —2.4E+40
57.14 90.00 52.16 -53.4E-9 -1.0E-3 —2.4E+0
58.03 90.00 52.53 —53.4E-9 -1.0E-3 —2.4E+0
64.22 93.22 52.98 —53.4E-9 -1.0E-3 —2.4E+40
70.42 95.21 53.65 —53.4E-9 -1.0E-3 —2.4E+0
73.21 83.64 54.77 —53.4E-9 -1.0E-3 —2.4E+0
77.46 80.00 55.14 —53.4E-9 -1.0E-3 —2.4E+0
83.67 80.00 54.57 -53.4E-9 -1.0E-3 —2.4E+0
84.71 80.00 53.63 —53.4E-9 -1.0E-3 —2.4E+0
92.50 80.00 52.70 —53.4E-9 -1.0E-3 —2.4E+40
90.38 41.89 52.03 -53.4E-9 -1.0E-3 —2.4E+0
85.25 24.85 51.66 —53.4E-9 -1.0E-3 —2.4E+0
87.50 50.00 51.42 —53.4E-9 -1.0E-3 —2.4E+40
89.10 50.00 51.28 -53.4E-9 -1.0E-3 —2.4E+0
94.83 46.82 51.13 —53.4E-9 -1.0E-3 —2.4E+0
98.96 @) 51.53 —53.4E-9 -1.0E-3 —2.4E+0
87.99 @) 52.04 -17.8E-9 —339.7E-6 —805.1E-3
63.35 @) 51.32 17.8E-9 339.7E-6 805.1E-3
60.06 @) 49.20 53.4E-9 1.0E-3 2.4E+0
54.43 @) 46.43 53.4E-9 1.0E-3 2.4E+0
42.88 @) 43.58 53.4E-9 1.0E-3 2.4E+0
46.71 @) 40.65 53.4E-9 1.0E-3 2.4E+0
48.21 @) 37.62 53.4E-9 1.0E-3 2.4E+0
58.28 (@) 34.62 53.4E-9 1.0E-3 2.4E+0
69.64 (@) 31.62 53.4E-9 1.0E-3 2.4E+0
51.44 ®) 28.44 53.4E-9 1.0E-3 2.4E+0
38.02 @) 25.01 53.4E-9 1.0E-3 2.4E+0
34.65 @) 21.38 53.4E-9 1.0E-3 2.4E+0
19.97 @) 17.39 53.4E-9 1.0E-3 2.4E+0
3.14 @) 12.76 53.4E-9 1.0E-3 2.4E+0
0 0 6.14 53.4E-9 1.0E-3 2.4E+0
-1.30 36.39 0 53.4E-9 1.0E-3 2.4E+0
-0.21 5.75 0 53.4E-9 1.0E-3 2.4E+0
0 0 0 53.4E-9 1.0E-3 2.4E+0
0 0 0 53.4E-9 1.0E-3 2.4E+0
0 0 0 53.4E-9 1.0E-3 2.4E+0
0 0 0 53.4E-9 1.0E-3 2.4E+0
0 0 0 5.3E-6 —4.8E-3 1.4E+0
0 0 0 10.6E-6 -10.5E-3 287.6E-3
0 0 0 15.9E-6 -16.3E-3 —776.2E-3
0 0 0 15.9E-6 -16.3E-3 —776.2E-3
0 0 0 15.9E-6 -16.3E-3 —776.2E-3
0 0 0 15.9E-6 -16.3E-3 —776.2E-3
0 0 0 15.9E-6 -16.3E-3 —776.2E-3
0 0 0 15.9E-6 -16.3E-3 —776.2E-3
0 0 0 15.9E-6 -16.3E-3 —776.2E-3
0 0 0 15.9E-6 -16.3E-3 —776.2E-3
0 0 0 15.9E-6 -16.3E-3 —776.2E-3
0 0 0 15.9E-6 -16.3E-3 —776.2E-3
0 0 0 15.9E-6 -16.3E-3 —776.2E-3
0 0 0 15.9E-6 -16.3E-3 —776.2E-3
0 @) 0 15.9E-6 -16.3E-3 —776.2E-3
0 0 0 15.9E-6 -16.3E-3 —776.2E-3
-0.67 0 0 15.9E-6 -16.3E-3 —776.2E-3
—0.50 0 0 15.9E-6 -16.3E-3 —776.2E-3
3.57 @) 0 15.9E-6 -16.3E-3 —776.2E-3
0.61 @) 0 15.9E-6 -16.3E-3 —776.2E-3
0 0 0 15.9E-6 -16.3E-3 —776.2E-3
0 0 0 15.9E-6 -16.3E-3 —776.2E-3
0 2.60 0 15.9E-6 -16.3E-3 —776.2E-3
0 20.00 0 15.9E-6 -16.3E-3 —776.2E-3
0 20.00 0 15.9E-6 -16.3E-3 —776.2E-3
0 7.96 0 15.9E-6 -16.3E-3 —776.2E-3
0 0 0 15.9E-6 -16.3E-3 —776.2E-3
0 0 0 15.9E-6 -16.3E-3 —776.2E-3
0 78.53 0 15.9E-6 -16.3E-3 —776.2E-3
1.65 60.00 0 15.9E-6 -16.3E-3 —776.2E-3
9.91 63.88 2.80 15.9E-6 -16.3E-3 —776.2E-3
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Engine testing Powertrain testing
Record (seconds) l;lec:/r(r)rlljltliigﬁg Normalized Vehicle speed Road grade coefficients
: torque -
ercent a c
p(%rer:;g\#tt)e ® ) (mi/hr) b
14.29 70.00 6.02 15.9E-6 -16.3E-3 —776.2E-3
26.83 70.00 8.57 15.9E-6 -16.3E-3 —776.2E-3
38.29 70.00 11.07 15.9E-6 -16.3E-3 —776.2E-3
50.09 70.00 13.68 15.9E-6 -16.3E-3 —776.2E-3
56.60 66.52 16.52 15.9E-6 -16.3E-3 —776.2E-3
63.09 59.94 19.38 15.9E-6 -16.3E-3 —776.2E-3
65.16 80.00 21.91 15.9E-6 -16.3E-3 —776.2E-3
69.53 86.46 24.34 15.9E-6 -16.3E-3 —776.2E-3
78.60 90.00 27.02 15.9E-6 -16.3E-3 —776.2E-3
80.36 90.00 29.41 15.9E-6 -16.3E-3 —776.2E-3
82.35 100.00 31.57 15.9E-6 -16.3E-3 —776.2E-3
83.93 100.00 33.52 15.9E-6 -16.3E-3 —776.2E-3
84.70 100.00 35.75 15.9E-6 -16.3E-3 —776.2E-3
85.71 100.00 38.34 15.9E-6 -16.3E-3 —776.2E-3
87.04 100.00 40.83 15.9E-6 -16.3E-3 —776.2E-3
97.18 100.00 43.37 15.9E-6 -16.3E-3 —776.2E-3
98.21 83.92 44.90 15.9E-6 -16.3E-3 —776.2E-3
93.54 ® 45.32 5.3E-6 —5.4E-3 —258.7E-3
78.13 @) 45.25 —5.3E-6 5.4E-3 258.7E-3
80.36 0 44.24 -15.9E-6 16.3E-3 776.2E-3
81.59 @) 42.61 -15.9E-6 16.3E-3 776.2E-3
73.07 @) 40.93 -15.9E-6 16.3E-3 776.2E-3
58.92 @) 39.03 -15.9E-6 16.3E-3 776.2E-3
56.86 @) 36.96 -15.9E-6 16.3E-3 776.2E-3
54.22 (@) 34.84 -15.9E-6 16.3E-3 776.2E-3
50.94 (@) 32.66 -15.9E-6 16.3E-3 776.2E-3
47.74 (@) 30.40 -15.9E-6 16.3E-3 776.2E-3
45.02 ®) 28.04 -15.9E-6 16.3E-3 776.2E-3
39.56 ®) 25.57 -15.9E-6 16.3E-3 776.2E-3
33.55 37.91 22.94 -15.9E-6 16.3E-3 776.2E-3
29.89 20.00 20.11 -15.9E-6 16.3E-3 776.2E-3
27.82 20.00 18.17 -15.9E-6 16.3E-3 776.2E-3
25.76 20.00 17.20 -15.9E-6 16.3E-3 776.2E-3
19.76 20.00 16.06 -15.9E-6 16.3E-3 776.2E-3
8.31 @) 14.93 -15.9E-6 16.3E-3 776.2E-3
0 0 13.78 -15.9E-6 16.3E-3 776.2E-3
0 0 10.72 -15.9E-6 16.3E-3 776.2E-3
0 0 6.24 -15.9E-6 16.3E-3 776.2E-3
0 0 1.77 -15.9E-6 16.3E-3 776.2E-3
0 0 0 -15.9E-6 16.3E-3 776.2E-3
0 0 0 -15.9E-6 16.3E-3 776.2E-3
0 0 0 -15.9E-6 16.3E-3 776.2E-3
0 0 0 -15.9E-6 16.3E-3 776.2E-3
0 0 0 -15.9E-6 16.3E-3 776.2E-3
0 0 0 -15.9E-6 16.3E-3 776.2E-3
2.25 6.30 0 -15.9E-6 16.3E-3 776.2E-3
9.20 17.87 0 -7.1E-6 7.2E-3 1.5E+0
12.40 20.00 0.75 1.8E-6 -1.9E-3 2.1E+0
18.04 20.00 1.90 10.7E-6 -11.0E-3 2.8E+0
21.49 22.59 3.81 10.7E-6 -11.0E-3 2.8E+0
29.76 17.50 5.91 10.7E-6 -11.0E-3 2.8E+0
35.98 ®) 7.92 10.7E-6 -11.0E-3 2.8E+0
42.72 ®) 9.86 10.7E-6 -11.0E-3 2.8E+0
58.93 7.78 9.37 10.7E-6 -11.0E-3 2.8E+0
60.71 10.93 5.32 10.7E-6 -11.0E-3 2.8E+0
60.35 32.04 1.45 10.7E-6 -11.0E-3 2.8E+0
58.93 40.00 4.28 10.7E-6 -11.0E-3 2.8E+0
59.86 40.00 6.78 10.7E-6 -11.0E-3 2.8E+0
60.71 40.00 9.12 10.7E-6 -11.0E-3 2.8E+0
60.71 48.33 11.69 10.7E-6 -11.0E-3 2.8E+0
67.79 99.53 14.17 10.7E-6 -11.0E-3 2.8E+0
69.64 100.00 16.35 10.7E-6 -11.0E-3 2.8E+0
69.64 100.00 19.18 10.7E-6 -11.0E-3 2.8E+0
68.81 100.00 22.35 10.7E-6 -11.0E-3 2.8E+0
67.86 100.00 25.17 10.7E-6 -11.0E-3 2.8E+0
67.86 100.00 27.60 10.7E-6 -11.0E-3 2.8E+0
67.86 100.00 29.72 10.7E-6 -11.0E-3 2.8E+0
67.53 100.00 31.71 10.7E-6 -11.0E-3 2.8E+0
65.18 97.50 33.60 10.7E-6 -11.0E-3 2.8E+0
68.58 90.00 35.39 10.7E-6 -11.0E-3 2.8E+0
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Engine testing

Powertrain testing

Normalized : Road grade coefficients
Record (seconds) revolutions N()trc)T;S(zaed Vehicle speed
p(%rer:;g\#tt)e (percent) (mi/hr) a b c
71.66 90.00 37.08 10.7E-6 -11.0E-3 2.8E+0
74.50 90.00 38.83 10.7E-6 -11.0E-3 2.8E+0
75.00 98.79 40.28 10.7E-6 -11.0E-3 2.8E+0
75.00 100.00 41.29 10.7E-6 -11.0E-3 2.8E+0
74.65 100.00 42.31 10.7E-6 -11.0E-3 2.8E+0
73.21 100.00 42.90 10.7E-6 -11.0E-3 2.8E+0
7413 94.91 42.94 10.7E-6 -11.0E-3 2.8E+0
77.38 90.00 42.83 10.7E-6 -11.0E-3 2.8E+0
80.04 90.00 42.74 10.7E-6 -11.0E-3 2.8E+0
80.36 99.81 42.65 10.7E-6 -11.0E-3 2.8E+0
79.87 100.00 42.56 10.7E-6 -11.0E-3 2.8E+0
76.79 100.00 42.88 10.7E-6 -11.0E-3 2.8E+0
76.79 95.47 43.29 10.7E-6 -11.0E-3 2.8E+0
77.88 90.00 43.30 10.7E-6 -11.0E-3 2.8E+0
78.57 90.00 43.37 10.7E-6 -11.0E-3 2.8E+0
78.57 80.74 43.79 10.7E-6 -11.0E-3 2.8E+0
78.57 79.17 44.07 10.7E-6 -11.0E-3 2.8E+0
78.57 77.21 44.01 10.7E-6 -11.0E-3 2.8E+0
78.57 100.00 44.41 6.8E—6 —7.3E-3 2.3E+0
78.57 94.45 44.85 2.9E-6 -3.6E-3 1.7E+0
78.57 90.00 44.83 —935.4E-9 141.2E-6 1.1E+0
78.57 90.00 44.78 —935.4E-9 141.2E-6 1.1E+0
80.36 90.00 45.00 —935.4E-9 141.2E-6 1.1E+0
80.03 90.00 45.80 —935.4E-9 141.2E-6 1.1E+0
79.18 90.00 46.46 —935.4E-9 141.2E-6 1.1E+0
80.36 90.00 46.54 —935.4E-9 141.2E-6 1.1E+0
80.36 90.00 46.12 —935.4E-9 141.2E-6 1.1E+0
81.81 81.86 45.94 -935.4E-9 141.2E-6 1.1E+0
82.14 80.00 45.81 -935.4E-9 141.2E-6 1.1E+0
80.36 81.29 45.45 —935.4E-9 141.2E-6 1.1E+0
79.85 92.86 45.81 —935.4E-9 141.2E-6 1.1E+0
77.78 100.00 46.26 —935.4E-9 141.2E-6 1.1E+0
76.79 100.00 46.32 —935.4E-9 141.2E-6 1.1E+0
76.79 100.00 46.28 —935.4E-9 141.2E-6 1.1E+0
80.05 100.00 46.46 —935.4E-9 141.2E-6 1.1E+0
80.36 99.27 46.92 —935.4E-9 141.2E-6 1.1E+0
80.77 90.00 47.16 —935.4E-9 141.2E-6 1.1E+0
82.84 90.00 47.58 —935.4E-9 141.2E-6 1.1E+0
84.90 90.00 48.04 —935.4E-9 141.2E-6 1.1E+0
89.48 82.97 48.05 —935.4E-9 141.2E-6 1.1E+0
91.07 80.00 48.02 —935.4E-9 141.2E-6 1.1E+0
91.07 70.18 48.00 —935.4E-9 141.2E-6 1.1E+0
91.07 80.00 47.97 —935.4E-9 141.2E-6 1.1E+0
86.91 50.07 47.95 —935.4E-9 141.2E-6 1.1E+0
77.70 (@) 47.95 -935.4E-9 141.2E-6 1.1E+0
76.79 @) 48.86 —935.4E-9 141.2E-6 1.1E+0
65.29 22.19 49.92 —935.4E-9 141.2E-6 1.1E+0
67.65 39.62 50.26 —935.4E-9 141.2E-6 1.1E+0
67.64 48.80 50.18 —935.4E-9 141.2E-6 1.1E+0
67.06 37.23 49.91 —935.4E-9 141.2E-6 1.1E+0
69.64 34.34 49.90 —935.4E-9 141.2E-6 1.1E+0
71.76 40.00 49.88 -935.4E-9 141.2E-6 1.1E+0
69.21 47.49 49.87 —935.4E-9 141.2E-6 1.1E+0
72.71 50.00 49.86 —935.4E-9 141.2E-6 1.1E+0
73.33 39.36 49.85 —935.4E-9 141.2E-6 1.1E+0
75.00 27.79 49.83 —935.4E-9 141.2E-6 1.1E+0
75.00 16.21 49.82 —935.4E-9 141.2E-6 1.1E+0
75.00 15.36 49.67 —935.4E-9 141.2E-6 1.1E+0
76.24 26.93 49.60 —935.4E-9 141.2E-6 1.1E+0
76.79 30.00 50.23 —935.4E-9 141.2E-6 1.1E+0
76.79 30.08 50.78 —935.4E-9 141.2E-6 1.1E+0
76.49 40.00 50.77 —-935.4E-9 141.2E-6 1.1E+0
75.58 40.00 50.76 —935.4E-9 141.2E-6 1.1E+0
76.79 35.20 50.64 —935.4E-9 141.2E-6 1.1E+0
77.93 30.00 50.14 —935.4E-9 141.2E-6 1.1E+0
78.57 22.05 49.74 —935.4E-9 141.2E-6 1.1E+0
76.87 @) 50.07 —935.4E-9 141.2E-6 1.1E+0
74.80 @) 50.56 —935.4E-9 141.2E-6 1.1E+0
72.74 (@) 50.73 —2.8E-6 2.0E-3 303.9E-3
72.95 @) 50.76 —4.7E-6 3.9E-3 —541.4E-3
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Powertrain testing

Normalized : Road grade coefficients
Record (seconds) revolutions N()trc)T;S(zaed Vehicle speed
per minute eroent (mi/hr) a b c
(percent) P
76.04 (@) 50.79 —6.6E-6 5.7E-3 -1.4E+0
75.46 @) 50.82 —6.6E-6 5.7E-3 -1.4E+0
73.40 @) 50.85 —6.6E—6 5.7E-3 -1.4E+0
71.33 (@) 50.88 —6.6E-6 5.7E-3 -1.4E+0
69.27 @) 50.91 —6.6E-6 5.7E-3 -1.4E+0
67.86 6.31 50.94 —6.6E—6 5.7E-3 -1.4E+0
70.68 0 50.98 —6.6E-6 5.7E-3 -1.4E+0
67.11 27.36 51.00 —6.6E-6 5.7E-3 -1.4E+0
64.29 40.00 51.08 —6.6E—6 5.7E-3 -1.4E+0
64.29 40.00 51.04 —6.6E-6 5.7E-3 -1.4E+0
66.07 38.44 51.05 —6.6E-6 5.7E-3 -1.4E+0
66.07 30.00 51.19 —6.6E—6 5.7E-3 -1.4E+0
66.07 30.00 51.69 —6.6E-6 5.7E-3 -1.4E+0
66.07 36.28 52.35 —6.6E-6 5.7E-3 -1.4E+0
64.67 47.86 52.85 —6.6E-6 5.7E-3 -1.4E+0
60.92 59.43 53.06 —6.6E-6 5.7E-3 -1.4E+0
65.89 50.00 53.07 —6.6E-6 5.7E-3 -1.4E+0
64.75 50.00 53.06 —6.6E—6 5.7E-3 -1.4E+0
66.07 45.85 53.06 —6.6E—6 5.7E-3 -1.4E+0
65.04 57.18 53.05 —6.6E—6 5.7E-3 -1.4E+0
68.20 62.70 53.05 —6.6E—6 5.7E-3 -1.4E+0
72.81 60.00 53.05 —6.6E-6 5.7E-3 -1.4E+0
71.59 60.00 53.04 —6.6E-6 5.7E-3 -1.4E+0
74.64 60.00 53.03 -5.4E-6 4.6E-3 -717.8E-3
74.50 56.40 53.02 —4.2E-6 3.4E-3 —48.8E-3
76.79 50.00 53.24 —3.0E-6 2.2E-3 620.2E-