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PART 2—PUBLIC INFORMATION

1. The authority citation for part 2 continues to read as follows:
Authority: 5 U.S.C. 552, 552a, 553; 28 U.S.C. 509, 510, 534; 31 U.S.C. 3717.

2. Amend §2.301 by adding and reserving paragraph (i) and adding paragraph (j) to read as
follows:

8 2.301 Special rules governing certain information obtained under the Clean Air Act.

* * kK %

(i) [Reserved]

(1) Requests for or release of information subject to a confidentiality determination through
rulemaking as specified in 40 CFR part 1068. This paragraph (j) describes provisions that apply
for a wide range of engines, vehicles, and equipment that are subject to emission standards and
other requirements under the Clean Air Act. This includes motor vehicles and motor vehicle
engines, nonroad engines and nonroad equipment, aircraft and aircraft engines, and stationary
engines. It also includes portable fuel containers regulated under 40 CFR part 59, subpart F, and
fuel tanks, fuel lines, and related fuel-system components regulated under 40 CFR part 1060.
Regulatory provisions related to confidentiality determinations for these products are codified
broadly in 40 CFR part 1068, with additional detailed provisions for specific sectors in the
requlatory parts referenced in 40 CFR 1068.1. References in this paragraph (j) to 40 CFR part
1068 also include these related regulatory parts.
(1) Unless noted otherwise, 40 CFR 2.201 through 2.215 do not apply for information
covered by the confidentiality determinations in 40 CFR part 1068 if EPA has determined
through rulemaking that information to be any of the following pursuant to 42 U.S.C. 7414 or
7542(c) in a rulemaking subject to 42 U.S.C. 7607(d):
(i) Emission data as defined in paragraph (a)(2)(i) of this section.
(ii) Data not entitled to confidential treatment.
(2) Unless noted otherwise, 40 CFR 2.201 through 2.208 do not apply for information
covered by the confidentiality determinations in 40 CFR part 1068 if EPA has determined
through rulemaking that information to be entitled to confidential treatment pursuant to 42
U.S.C. 7414 or 7542(c) in a rulemaking subject to 42 U.S.C. 7607(d). EPA will treat such
information as confidential in accordance with the provisions of §2.209 through 2.215,
subject to paragraph (j)(4) of this section.
(3) EPA will deny a request for information under 5 U.S.C. 552(b)(4) if EPA has determined
through rulemaking that the information is entitled to confidential treatment under 40 CFR
part 1068. The denial notification will include a requlatory cite to the appropriate
determination.
(4) A determination made pursuant to 42 U.S.C. 7414 or 7542 in a rulemaking subject to 42
U.S.C. 7607(d) that information specified in 40 CFR part 1068 is entitled to confidential
treatment shall continue in effect unless EPA takes one of the following actions to modify the
determination:
(i) EPA determines, pursuant to 5 U.S.C. 552(b)(4) and the Clean Air Act (42 U.S.C.
7414:; 7542(c)) in a rulemaking subject to 42 U.S.C. 7607(d), that the information is
entitled to confidential treatment, or that the information is emission data or data that is
otherwise not entitled to confidential treatment by statute or requlation.
(i) EPA determines, pursuant to 5 U.S.C. 552(b)(4) and the Clean Air Act (42 U.S.C.
7414 7542(c)) that the information is emission data or data that is otherwise clearly not
entitled to confidential treatment by statute or requlation under 40 CFR 2.204(d)(2).




(iii) The Office of General Counsel revisits an earlier determination, pursuant to 5 U.S.C.

552(b)(4) and the Clean Air Act (42 U.S.C. 7414; 7542(c)), that the information is
entitled to confidential treatment because of a change in the applicable law or newly
discovered or changed facts. Prior to a revised final determination, EPA shall afford the
business an opportunity to submit a substantiation on the pertinent issues to be
considered, including any described in 882.204(e)(4) or 2.205(b), within 15 days of the
receipt of the notice to substantiate. If, after consideration of any timely comments made
by the business in its substantiation, the Office of General Counsel makes a revised final
determination that the information is not entitled to confidential treatment under 42
U.S.C. 7414 or 7542, EPA will notify the business in accordance with 82.205(f)(2).

(5) The provisions of 40 CFR 2.201 through 2.208 continue to apply for the categories of

information identified in 40 CFR 1068.11(c) for which there is no confidentiality

determination in 40 CFR part 1068.




PART 59—NATIONAL VOLATILE ORGANIC COMPOUND EMISSION STANDARDS
FOR CONSUMER AND COMMERCIAL PRODUCTS

3. The authority citation for part 59 continues to read as follows:
Authority: 42 U.S.C. 7414 and 7511Db(e).

4. Revise §59.695 to read as follows:

8 59.695 What provisions apply to confidential information?
The provisions of 40 CFR 1068.10 and 1068.11 apply for submitted information you claim as




PART 60—STANDARDS OF PERFORMANCE FOR NEW STATIONARY SOURCES

5. The authority citation for part 60 continues to read as follows:
Authority: 42 U.S.C. 7401 et seq.

6. Amend 860.4202 by revising 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?

* * * * *

(9) 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 appropriateFier3-previous tier of standards in 40 CFR part
1042. The previous tier is Tier 3 in most cases; however, the previous tier is Tier 2 if there are no
Tier 3 standards specified for engines of a certain size or power rating.

* * * * *

7. Revise §60.4218 to read as follows:

8 60.4218 What parts-of-the-General Provisions and confidential information provisions
apply to me?

(a) Table 8 to this subpart shows which parts of the General Provisions in §860.1 through 60.19
apply to you.

(b) The provisions of 40 CFR 1068.10 and 1068.11 apply for engine manufacturers. For others,
the general confidential business information (CBI) provisions apply as described in 40 CFR

part 2.
8. Revise §60.4246 to read as follows:

8 60.4246 What partsof-the-General Provisions and confidential information provisions
apply to me?

(a) Table 3 to this subpart shows which parts of the General Provisions in §860.1 through 60.19
apply to you.

(b) The provisions of 40 CFR 1068.10 and 1068.11 apply for engine manufacturers. For others,
the general confidential business information (CBI) provisions apply as described in 40 CFR

part 2.




PART 80—REGULATION OF FUELS AND FUEL ADDITIVES

9. The authority citation for part 80 continues to read as follows:
Authority: 42 U.S.C. 7414, 7521, 7542, 7545, and 7601(a).

Subpart B—[Removed and reserved]
10. Remove and reserve subpart B.



PART 85— CONTROL OF AIR POLLUTION FROM MOBILE SOURCES

11. The authority citation for part 85 continues to read as follows:
Authority: 42 U.S.C. 7401-7671q.

12. Amend 885.1501 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 D or 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 in § 85.1502), 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, or
40 CER part 1036; references in this subpart to “engines” therefore apply only for replacement
engines intended for installation in motor vehicles that are subject to this subpart.

* * * * *

§ 85.1513—[Amended]

13. Amend 885.1513 by removing and reserving paragraph (e)(5).

14. Revise §85.1514 to read as follows:

§ 85.1514 Treatment of confidential information.
The provisions of 40 CFR 1068.10 and 1068.11 apply for information you submit under this
subparteensiderconfidential.

15. Amend 885.1515 by revising paragraph (a)(2)(ii)(A) to read as follows:

§ 85.1515 Emission standards and test procedures applicable to imported nonconforming
motor vehicles and motor vehicle engines.

(a) * * %

(2) * % %

(ii) * kK

(A) Exhaust and fuel economy tests. You must measure emissions over the FTP driving cycle
and the highway fuel economy driving cycle as specified in 40 CFR 606-2091066.801 to meet
the fuel economy requirements in 40 CFR part 600 and demonstrate compliance with the exhaust
emission standards in 40 CFR part 86 (other than PM). Measure exhaust emissions and fuel
economy with the same test procedures used by the original manufacturer to test the vehicle for
certification. However, you must use an electric dynamometer meeting the requirements of
§86-108-6r-40 CFR part 1066, subpart B, unless we approve a different dynamometer based on
excessive compliance costs. If you certify based on testing with a different dynamometer, you
must state in the application for certification that all vehicles in the emission family will comply
with emission standards if tested on an electric dynamometer.

* * * * *



16. Amend 885.1701 by revising paragraph (a)(1), (b), and (c) to read as follows:

§ 85.1701 General applicability.

(a) I

(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 and heavy-duty
motor vehicles regulated under 40 CFR part 86, subpart A, or 40 CFR part 1036 or part 1037,
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.

* * * * *

(b) The provisions of 40 CFR 1068.10 and 1068.11 apply for information you submit under this
subpart.

(c) References to engine families and emission control systems in this subpart or in 40 CFR part
1068 apply to durability groups and test groups as applicable for manufacturers certifying
vehicles under the provisions of 40 CFR part 86, subpart S.

* * * * *

§ 85.1712—[Removed and Reserved]

17. Remove and reserve §85.1712.

18. Revise §85.1808 to read as follows:

§ 85.1808 Treatment of confidential information.
The provisions of 40 CFR 1068.10 and 1068.11 apply for information you submit under this
subparteensider-confidential.

19. Amend 885.1901 by revising paragraph (a) to read as follows:

§ 85.1901 Applicability.

() The requirements of this subpart shall be applicable to all 1972 and later model year motor
vehicles and motor vehicle engines, except that the provisions of 40 CFR 1068.501 apply instead
for heavy-duty motor vehicle engines and heavy-duty motor vehicles certified under 40 CFR part

86, subpart A, or 40 CER part 1036 or 1037and-for-heavy-duty-metorvehicles-certified-under40
CFR-part-1037 starting January 1, 2018.
* * * * *

20. Revise §85.1909 to read as follows:

8§ 85.1909 Treatment of confidential information.
The provisions of 40 CFR 1068.10 and 1068.11 apply for information you submit under this

subpart.

Subpart V—EMISSIONS-CONTROL-SYSTFEMPERFORMANCE-WARRANTY
REGULATIONS AND VOLUNTARY AFTERMARKET PART CERTIFICATION
PROGRAM



21. The heading of subpart V is revised to read as set forth above.

22. Amend 885.2102 by revising paragraphs (a)(1), (2), (4)-(6), (10), and (13) to read as
follows:

§ 85.2102 Definitions.

(a) * * *

(1) Act means Part A of Title Il of the Clean Air Act, 42 U.S.C. 7421 et seq.(formerly-42U.S.C:
1857 et seq. ) as-amended:

(2) Office Director means the Director for the Office of Transportation and Air Quality in the
Meobile-Seurees—Office of Air and Radiation of the Environmental Protection Agency or other
authorized representative of the Office Director.

*

* * * *

(4) Emission performance warranty means that warranty given pursuant to this subpart and 42

U.S.C. 7541(b)section-207(b) of the Act,

(5) Em|SS|on Warrantv means a Warrantv given pursuant to this subpart and 42 U.S.C. 7541(a) or

(10) Useful life means that period established pursuant to 42 U.S.C. 7521(d) section202{d)-efthe
Aetand regulations promulgated thereunder.

* * * * *

(13) Written instructions for proper maintenance and use means those maintenance and
operation instructions specified in the owner's manual as being necessary to assure compliance of
a vehicle with applicable emission standards for the useful life of the vehicle that are:

(i) In accordance with the instructions specified for performance on the manufacturer's prototype
vehicle used in certification (including those specified for vehicles used under special
circumstances);; and

(i1) In compliance with the requirements of 40 CFR 86.-094-38-6+-86.1808-01(as-appropriatefor

dheposenbo node e s s edang qe ciqee eebieas and
(iii) In compliance with any other EPA regulations premulgated-by-the-Office Director

governing maintenance and use instructions.
*

* * * *

23. Amend 885.2103 by revising paragraph (a)(3) to read as follows:

§ 85.2103 Emission performance warranty.

(a) * x  *x

(3) Such nonconformity results or will result in the vehicle owner having to bear any penalty or
other sanction (including the denial of the right to use the vehicle) under local, State or Federal
law, then the manufacturer shall remedy the nonconformity at no cost to the owner; except that,
if the vehicle has been in operation for more than 24 months or 24,000 miles, the manufacturer
shall be required to remedy only those nonconformities resulting from the failure of any of the
specified major emission control components listed in 42 U.S. C 7541(|)(2) or components
which have been in ,




> atw 0 al-u /3 -designated by the
Administrator to be specified major emission control components until the vehicle has been in
operation for 8 years or 80,000 miles.

* * * * *

A
v Ci G >, v v waAw 0O

24. Amend 885.2104 by revising paragraphs (a) and (h) introductory text to read as follows:

§ 85.2104 Owners’ compliance with instructions for proper maintenance and use.

(@) An emission performance-warranty claim may be denied on the basis of noncompliance by a
vehicle owner with the written instructions for proper maintenance and use.

* * * * *

(h) In no case may a manufacturer deny an emission perfermanee-warranty claim on the basis
of—=

* * * * *

25. Amend 885.2106 by revising paragraphs (b) introductory text, (c), (d) introductory text,
(d)(2), and (g) to read as follows:

§ 85.2106 Warranty claim procedures.
* * * * *

(b) A warranty-claim under any emission warranty required by 42 U.S.C. 7541(a) or (b) may be
submitted by bringing a vehicle to:

* * * * *

(c) To the extent required by any Federal or State law, whether statutory or common law, a
vehicle manufacturer shall be required to provide a means for non-franchised repair facilities to
perform emission perfermanee-warranty repairs.

(d) The manufacturer of each vehicle to which the warranty is applicable shall establish
procedures as to the manner in which a claim under the emission performance-warranty is to be
processed. The procedures shall—

* * * * *

(2) Require that if the facility at which the vehicle is initially presented for repair is unable for
any reason to honor the particular claim, then, unless this requirement is waived in writing by the
vehicle owner, the repair facility shall forward the claim to an individual or office authorized to
make emission perfermanee-warranty determinations for the manufacturer.

* * * * *

(9) The vehicle manufacturer shall incur all costs associated with a determination that an
emission perfermanee-warranty claim is valid.

26. Amend 885.2107 by revising paragraphs (a) and (b) to read as follows:

§ 85.2107 Warranty remedy.
(a) The manufacturer's obligation under the emission warranties provided under 42 U.S.C.
7541(a) and (b) shall be to make all adjustments, repairs or replacements necessary to assure that
the vehicle complies with applicable emission standards of the U.S. Environmental Protection
Agency, that it will continue to comply for the remainder of its useful life (if proper maintenance
and operation are continued), and that it will operate in a safe manner. The manufacturer shall
bear all costs incurred as a result of the above obligation, except that after the first 24 months or
24,000 miles (whichever first occurs) the manufacturer shall be responsible only for:
(1) The adjustment, repair or replacement of any of the specified major emission control
components listed in 42 U.S.C. 7541(i)(2) or components which have been designated by the

11



administrator to be specified major emission control components until the vehicle has been in

operatlon for 8 years or 80 OOO mlles and %hes&eempenents—m%eh—haw—been—mstaﬂed—w

(2) All other components which must be adjusted, repaired or replaced to enable a
component adjusted, repaired, or replaced under paragraph (a)(1) of this section to perform
properly.

(b) Ynder-the-Emissions-Performance-Warranty-the-mManufacturers shall be liable for the total

cost of the remedy for any vehicle validly presented for repair under an emission warranty to any

authorized service facility authorized by the vehicle manufacturer. State or local limitations as to
the extent of the penalty or sanction imposed upon an owner of a failed vehicle shall have no
bearing on this liability.

* * * * *

27. Amend 885.2109 by revising paragraphs (a) introductory text and (a)(6) to read as
follows:

§ 85.2109 Inclusion of warranty provisions in owners’ manuals and warranty booklets.

(@) A manufacturer shall furnish with each new motor vehicle, a full explanation of the
eEmission Perfermance-Warrantywarranties required by 42 U.S.C. 7541(a) and (b), including at
a minimum the following information:

* * * * *

(6) An explanation that an owner may obtain further information concerning the emission
performanee-warranty-warranties or that an owner may report violations of the terms of the
Emission Perfermance-Warranty-warranties provided under 42 U.S.C. 7541(a) and (b) by

contacting the Director, Field-Operations-and-Suppert-Compliance Division{64063),

Environmental Protection Agency, 401-M"Street-SW.Washington-BC-20460-2000
Traverwood Dr, Ann Arbor, M1 48105 (Attention: Warranty-Claim) or email to:

complianceinfo@epa.gov.

* * * * *

28. Amend 8§85.2111 by revising the introductory text and paragraphs (b) introductory text,
(c), and (d) to read as follows:

§ 85.2111 Warranty enforcement.
The following acts are prohibited and may subject a manufacturer to up-te-a-$32,500-civil
penalty-for-each-offenseexeeptas-neted-a civil penalty as described in paragraph (d) of this

section:

* * * * *

(b) Failing or refusing to comply with the terms and conditions of the Emission-Performance
Warrantiesyrequired-by-emission warranties provided under 42 U.S.C. 7541(a) and (b) with
respect to any vehicle to which this subpart applies. Acts constituting such a failure or refusal
shall include, but are not limited to, the following:;

* * * * *

(c) To provide directly or indirectly in any communication to the ultimate purchaser or any
subsequent purchaser that the-emission performance-warranty coverage is conditioned upon the
use of any name brand-part; component, or system or upon service (other than a component or
service provided without charge under the terms of the purchase agreement), unless the
communication is made pursuant to a written waiver by the Office Director.

12
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(d) The maximum penalty value is $37,500 for each offense that occurs after November 2,

2015ksted-in-thissectionis-shown-for-calendaryear2004. Maximum penalty limits ferlater
yeaF&may be adjusted based on the Consumer Prlce Index as descrlbed at 40 CFR part 19 The

29. Revise §85.2123 to read as follows:

§ 85.2123 Treatment of confidential information.
The provisions of 40 CFR 1068.10 and 1068.11 apply for information you submit under this

subpart.

13



PART 86— CONTROL OF EMISSIONS FROM NEW AND IN-USE HIGHWAY
VEHICLES AND ENGINES

30. The authority citation for part 86 continues to read as follows:
Authority: 42 U.S.C. 7401-7671q.

31. Amend 8 86.007-11 by revising paragraphs (f) and (g) introductory text to read as
follows:

§ 86.007-11 Emission standards and supplemental requirements for 2007 and later model
year diesel heavy-duty engines and vehicles.

* * * * *

(FH Model year 2007 and later diesel-fueled heavy-duty engines and vehicles for sale in Guam,
American Samoa, or the Commonwealth of the Northern Mariana Islands may be subject to

aIternatlve standards under 40 CFR 1036 655 ehall—lee—sutejeet—te—the—same—standardsand

(g) Model years 2018 through 2026 and—later—engmes at or above 56 kw that WI|| be mstalled in
specialty vehicles as allowed by 40 CFR 1037.605 may meet alternate emission standards as

follows:
* * * * *

32. Amend § 86.008-10 by revising paragraph (g) introductory text to read as follows:

8§ 86.008-10 Emission standards for 2008 and later model year Otto-cycle heavy-duty
engines and vehicles.

* * * * *

(9) Model years 2018 through 2026 ane-later-engines that will be installed in specialty vehicles
as allowed by 40 CFR 1037.605 may meet alternate emission standards as follows:

* * * * *

33. Amend § 86.010-18 by:
a. Revising paragraph (a) introductory text.
b. Removing and reserving paragraph (o)
The revision reads as follows:

§ 86.010-18 On-board Diagnostics for engines used in applications greater than 14,000

14



pounds GVWR.

(a) General. According to the implementation schedule shown in paragraph (o) of this section,
hHeavy-duty engines intended for use in a heavy-duty vehicle weighing more than 14,000
pounds GVWR must be equipped with an on-board diagnostic (OBD) system capable of
monitoring all emission-related engine systems or components during the life of the engine. The
OBD requirements of 40 CFR 1036.110 apply starting in model year 2027. In earlier model
years, manufacturers may meet the requirements of this section or the requirements of 40 CFR
1036.110. Note that 40 CFR 1036.150(u) allows for an alternative communication protocol
before model year 2027. The OBD system is required to detect all malfunctions specified in
paragraphs (g), (h), and (i) of this section even §86-610-18-although the OBD system is not
required to use a unique monitor to detect each of those malfunctions.

* * * * *

34. Amend § 86.016-1 by:
a. Revising paragraphs (a) introductory text, (d) introductory text, and (d)(4).
b. Adding and reserving paragraph (i).
c. Adding paragraph (j).
The revisions and additions read as follows:

§ 86.016-1 General applicability.

(a) Applicability. The provisions of this subpart apply for certain types of new heavy-duty
engines and vehicles as described in this sectionparagraph{a). As described in paragraph (j) of
this section, most of this subpart no longer applies starting with model year 2027. Note that this
subpart does not apply for light-duty vehicles, light-duty trucks, e~medium-duty passenger
vehicles, or vehicles at or below 14,000 pounds GVWR that have no propulsion engine, such as
electric vehicles; {see subpart S of this part for requirements that apply for those vehicles}. In
some cases, manufacturers of heavy-duty engines and vehicles can choose whether-to meet the
requirements of this subpart or the requirements of subpart S of this part; those provisions are
therefore considered optional, but only to the extent that manufacturers comply with the other set
of requirements. In cases where a provision applies only for a certain vehicle group based on its
model year, vehicle class, motor fuel, engine type, or other distinguishing characteristics, the
limited applicability is cited in the appropriate section. The provisions of this subpart apply for
certain heavy-duty engines and vehicles as follows:

* * * * *

(d) Non-petroleum fueled vehicles. Fre-sStandards and requirements ef-this-part-apply to model
year 2016 and later non-petroleum fueled motor vehicles as follows:

* * * * *

(4) The standards and requirements of 40 CFR part 1037 apply for vehicles above 14,000

pounds GVWR that have no propulsmn engine, such as electric vehlcles sutepaﬁ%ef—tms

duty vehlcles may not qenerate PM emission Credlts Electrlc heavy duty vehlcles may not
generate NOx eeFlM—emlssmn credlts except as allowed under 40 CFR part 1037. Heaw—

(i) [Reserved]

15



(1) Transition to 40 CFR parts 1036 and 1037. Except for 8 86.010-38(j), this subpart no longer
applies starting with model year 2027. Individual provisions in 40 CFR parts 1036 and 1037
apply instead of the provisions of this subpart before model year 2027 as specified in this subpart
and 40 CFR parts 1036 and 1037.

35. Amend 8 86.090-5 by adding paragraph (b)(4) to read as follows.

§ 86.090-5 General standards; increase in emissions; unsafe conditions.

* * * * *

(b) * * *

(4) Manufacturers of engines equipped with vanadium-based SCR catalysts must design the
engine and its emission controls to prevent vanadium sublimation and protect the catalyst from
high temperatures as described in 40 CFR 1036.115(q)(2).

36. Amend 8 86.117-96 by revising paragraph (d)(1) introductory text and adding
paragraphs (d)(2)(iii) and (iv) to read as follows.

8 86.117-96 Evaporative emission enclosure calibrations.

* k Kk kK

(d) * * %

(1) The calculation of net methanol and hydrocarbon mass change is used to determine enclosure
background and leak rate. It is also used to check the enclosure volume measurements. The
methanol mass change is calculated from the initial and final methanol samples, the net
withdrawn methanol (in the case of diurnal emission testing with fixed-volume enclosures), and
initial and final temperature and pressure according to the following equation:

(TEf X (Cps1f X AVyg) + (Cyszr X AVZf))
Mcuson = Vi X Vor X T
ef X TsHEDF
(TE; X (Cysyi X AVyy) + (Cyszi X AVyy))
- + (Mcusom,out — McH30H,in)
VEi X Tshepi
* * k% X% %

(iii) TE = temperature of sample withdrawn, R.
(iv) TsHep = temperature of SHED, R.

* Kk Kk k%

37. Add § 86.450 to subpart E to read as follows:

8 86.450 Treatment of confidential information.
The provisions of 40 CFR 1068.10 and 1068.11 apply for information you submit under this

subpart.

Subpart |—[Removed and Reserved]

38. Subpart | is removed and reserved.
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39. Add 8 86.1117 to subpart L to read as follows:

§86.1117 Labeling.
(a) Light-duty trucks and heavy-duty vehicles and engines for which nonconformance penalties
are to be paid in accordance with 8§ 86.1113-87(b) must have information printed on the emission
control information label or a supplemental label as follows.
(1) The manufacturer must begin labeling production engines or vehicles within 10 days after
the completion of the PCA.
(2) This statement shall read: “The manufacturer of this [engine or vehicle, as applicable]
will pay a nonconformance penalty to be allowed to introduce it into U.S. commerce at an
emission level higher than the applicable emission standard. The [compliance level or
alternative emission standard] for this engine/vehicle is [insert the applicable pollutant and
compliance level calculated in accordance with § 86.1112-87(a)].”
(3) If a manufacturer introduces an engine or vehicle into U.S. commerce prior to the
compliance level determination of § 86.1112-87(a), it must provide the engine or vehicle
owner with a label as described in paragraph (a)(2) of this section to be affixed in a location
in proximity to the emission control information label within 30 days of the completion of
the PCA.
(b) The Administrator may approve in advance other label content and formats, provided the
alternative label contains information consistent with this section.

40. Revise § 86.1301 to read as follows:

§ 86.1301 Scope; applicability.

(a) This subpart specifies gaseous emission test procedures for Otto-cycle and diesel heavy-duty
engines, and particulate emission test procedures for diesel heavy-duty engines.

(b) You may optionally demonstrate compliance with the emission standards of this part by
testing hybrid engines and hybrid powertrains using the test procedures in 40 CFR part 1036,
rather than testing the engine alone. If you choose this option, you may meet the supplemental
emission test (SET) requirements by using the SET duty cycle specified in either § 86.1362 or 40
CFR 1036.505. Except as specified, provisions of this subpart and subpart A of this part that
reference engines apply equally to hybrid engines and hybrid powertrains.

(c) The abbreviations and acronyms from subpart A of this part apply to this subpart.

88 86.1302-84, 86.1303-84, and 86.1304—[Removed]

41. Remove 88 86.1302-84, 86.1303-84, and 86.1304.

42. Amend § 86.1362 by revising paragraph (b) to read as follows:
§ 86.1362 Steady-state testing with a ramped-modal cycle.
* * * * *

(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 in
this part and 40 CFR part 1036:
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Table 1 of § 86.1362—Ramped-Modal Duty Cycle

Engine testing

Hybrid powertrain testing

CO2

H H H _ e 4
RMC Time in Engine Torque Vehicle Road-grade coefficients weighting
Mode mode Speed'? | (percent)?? speed a b c d e f g h (percent)®

(seconds) (mi/hr)*
1la Steady- Warm M arm
Stato 170 ldle 0 ‘e 0 0 0 0 0 0 0 0 6
b 20 Linear Linear Linear | ) 89gE-08 | -5.895E-07 | 3.780E-05 | 4.706E-03 | 6.550E-04 | -2.679E-02 | -1.027E+00 | 1.542E+01
Transition Transition Transition Transition
5; titeady' 173 A 100 VrefA -1.235E-08 | -5.506E-07 | 3.954E-05 | 1.248E-03 | 5.287E-04 | -3.117E-02 | -3.263E-01 | 1.627E+01 9
b 20 Linear Linear Linear | 4 640E-09 | -4.899E-07 | 2.493E-05 | 5.702E-04 | 4.768E-04 | -2.389E-02 | -2.712E-01 | 1.206E+01
Transition Transition Transition Transition
g’fa titeady' 219 B 50 Vet 8.337E-09 | -4.758E-07 | 1.291E-05 | 2.874E-04 | 4.528E-04 | -1.803E-02 | -1.830E-01 | 8.808E+00 10
8 20 B Singar Vrefs 4.263E-09 | -5.102E-07 | 2.010E-05 | 3.703E-04 | 4.852E-04 | -2.242E-02 | -2.068E-01 | 1.074E+01
Transition Transition
;‘; t‘?eady' 217 B 75 VeefB 1.686E-10 | -5.226E-07 | 2.579E-05 | 5.521E-04 | 5.005E-04 | -2.561E-02 | -2.393E-01 | 1.285E+01 10
4 20 Linear Linear Linear | g co6r 10 | -4.971E-07 | 2.226E-05 | 5.293E-04 | 4.629E-04 | -2.185E-02 | -1.819E-01 | 1.086E+01
Transition Transition Transition Transition
Sfa titeady' 103 A 50 VrefA 3.833E-09 | -4.343E-07 | 1.369E-05 | 4.755E-04 | 4.146E-04 | -1.605E-02 | -1.899E-01 | 8.200E+00 12
% 20 A Linear Viefa -7.526E-11 | -4.680E-07 | 2.035E-05 | 7.214E-04 | 4.478E-04 | -2.012E-02 | -2.306E-01 | 1.043E+01
Transition Transition
S; tseteady' 100 A 75 Vieta -4.195E-09 | -4.855E-07 | 2.624E-05 | 8.345E-04 | 4.669E-04 | -2.338E-02 | -2.547E-01 | 1.215E+01 12
b 20 A Lingar Vrefa 3.185E-09 | -4.545E-07 | 1.549E-05 | 6.220E-04 | 4.308E-04 | -1.724E-02 | -2.093E-01 | 8.906E-+00
Transition Transition
Z; t‘?eady' 103 A 25 Vieta 1.202E-08 | -3.766E-07 | 6.943E-07 | 1.107E-04 | 3.579E-04 | -8.468E-03 | -1.243E-01 | 4.195E+00 12
LI 20 Linear Linear Linear | 4 /g1F.09 | -5.004E-07 | 2.151E-05 | 6.028E-04 | 4.765E-04 | -2.197E-02 | -2.669E-01 | 1.109E+01
Transition Transition Transition Transition
ffa tsé‘eady‘ 194 B 100 ViefB -8.171E-09 | -5.682E-07 | 3.880E-05 | 8.171E-04 | 5.462E-04 | -3.315E-02 | -2.957E-01 | 1.689E+01 9
8 20 B Linear Viefs 3.527E-09 | -5.294E-07 | 2.221E-05 | 4.955E-04 | 4.976E-04 | -2.363E-02 | -2.253E-01 | 1.156E+01
Transition Transition
S{Z tseteady' 218 B 25 Vet 1.665E-08 | -4.288E-07 | -1.393E-07 | 2.170E-05 | 4.062E-04 | -1.045E-02 | -1.266E-01 | 4.762E+00 9
% 20 Linear Singar Linear | 7 536r.09 | -5.497E-07 | 1.998E-05 | 1.381E-04 | 5.110E-04 | -2.333E-02 | -2.154E-01 | 1.024E+01
Transition Transition Transition Transition
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10a

Steady- 171 C 100 Vrefc -7.509E-10 | -5.928E-07 | 3.454E-05 | 5.067E-04 | 5.670E-04 | -3.353E-02 | -2.648E-01 1.649E+01
state
10b Linear

.. 20 C o VrefC 1.064E-08 | -5.343E-07 | 1.678E-05 | 2.591E-04 | 5.101E-04 | -2.331E-02 | -2.017E-01 1.119E+01
Transition Transition
1la
Steady- 102 C 25 VrefC 2.235E-08 | -4.756E-07 | -2.078E-06 | -6.006E-05 | 4.509E-04 | -1.213E-02 | -1.261E-01 5.090E+00
state
11b Linear

.. 20 C o Vrefc 1.550E-08 | -5.417E-07 | 1.114E-05 | 8.438E-05 | 5.051E-04 | -2.005E-02 | -1.679E-01 8.734E+00
Transition Transition
12a
Steady- 100 C 75 Vrefc 7.160E-09 | -5.569E-07 | 2.234E-05 | 3.107E-04 | 5.301E-04 | -2.644E-02 | -2.177E-01 1.266E+01
state
12b Linear

.. 20 C . Vrefc 9.906E-09 | -5.292E-07 | 1.694E-05 | 2.460E-04 | 5.058E-04 | -2.304E-02 | -1.990E-01 1.103E+01
Transition Transition
13a
Steady- 102 C 50 VrefC 1.471E-08 | -5.118E-07 | 9.881E-06 | 1.002E-04 | 4.864E-04 | -1.904E-02 | -1.678E-01 8.738E+00
state
Lo 20 Linear Linear Linear | 1 482E-09 | -1.992E-06 | 6.475E-05 | -1.393E-02 | 1.229E-03 | -3.967E-02 | 1.135E+00 | -7.267E+00
Transition Transition | Transition | Transition
14 Steady- Warm M arm
state 168 ldle 0 1ee0 0 0 0 0 0 0 0 0

‘Engine speed terms are defined in 40 CFR part 1065.

2Advance 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 current 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.
SUse the specified weighting factors to calculate composite emission results for CO, as specified in 40 CFR 1036.501.
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43. Amend § 86.1372 by revising paragraph (a) to read as follows:

8 86.1372 Measuring smoke emissions within the NTE zone.

* * * * *

(a) For steady-state or transient smoke testing using full-flow opacimeters, equipment meeting
the requirements of 40 CFR part 1065, subpart L, subpart-tefthispartor ISO/DIS-11614
“Reciprocating internal combustion compression-ignition engines - Apparatus for measurement
of the opacity and for determination of the light absorption coefficient of exhaust gas” is
required. This document is incorporated by reference (see § 86.1).

* * * * *

44. Amend § 86.1801-12 by revising paragraphs (a)(2) introductory text, (a)(2)(iii), (a)(3)
introductory text, and (g) to read as follows:

§ 86.1801-12 Applicability.

(a) *  x  *x
(2) The provisions of this subpart apply for medium-duty passenger vehicles_and all vehicles
at or below 14,000 pounds GVWR that have no propulsion engine, such as electric vehicles.
The provisions of this subpart also apply for other complete heavy-duty vehicles at or below
14,000 pounds GVWR, except as follows:
* *

* * *

(iii) The provisions of this subpart are optional for diesel-fueled Class 3 heavy-duty
vehicles in a given model year if those vehicles are equipped with engines certified to the
appropriate standards in § 86.007-11 or 40 CFR 1036.104 for which less than half of the
engine family's sales for the model year in the United States are for complete Class 3
heavy-duty vehicles. This includes engines sold to all vehicle manufacturers. If you are
the original manufacturer of the engine and the vehicle, base this showing on your sales
information. If you manufacture the vehicle but are not the original manufacturer of the
engine, you must use your best estimate of the original manufacturer's sales information.
(3) The provisions of this subpart generally do not apply to incomplete heavy-duty vehicles
or to complete vehicles above 14,000 pounds GVWR (see subpart-A-ofthispart-8 86.016-1
and 40 CFR parts 1036 and 1037). However, this subpart applies to such vehicles in the
following cases:
* * * * *
(g) Complete and incomplete vehicles. Several provisions in this subpart, including the
applicability provisions described in this section, are different for complete and incomplete
vehicles. We differentiate these vehicle types as described in 40 CER 1037.8018-86-085-20.

* * * * *

45. Amend § 86.1810-17 by adding paragraph (j) to read as follows:

§ 86.1810-17 General requirements.

* * k k%

(i) 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
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fleet average standards for criteria exhaust emissions, evaporative emissions, and greenhouse gas
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,
evaporative emissions, and greenhouse gas 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 exhaust and
evaporative fleet average calculations in 88 86.1860-17, 86.1864-12, and 86.1865-12.
(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.
(5) The vehicle supplier must include a statement that the vehicle supplier is including the
small volume manufacturer’s sales volume and emissions levels in the vehicle supplier’s fleet
average reports under 88 86.1860-17, 86.1864-12, and 86.1865-12.

§ 86.1819—[Removed]

46. Remove § 86.1819.

47. Amend § 86.1819-14 by revising paragraph (d)(12)(i) to read as follows:

§ 86.1819-14 Greenhouse gas emission standards for heavy-duty vehicles.

* * * * *

(d) * * *

(12) * * *

(i) Configuration means a subclassification within a test group based on engine code,
transmission type and gear ratios, final drive ratio, and other parameters we designate. Engine
code means the combination of both *“engine code” and “basic engine” as defined for light-duty
vehicles in 40 CFR 600.002.

* * * * *

48. Amend § 86.1823-08 by:
a. Revising paragraph (c)(1)(iv)(A).
b. Adding paragraph (m) introductory text.
c. Revising paragraph (m)(1).
The addition and revisions read as follows:

8§ 86.1823-08 Durability demonstration procedures for exhaust emissions.

* * * * *

(C)* * *
W

(iv)*
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(A) The simulated test weight will be the equivalent test weight specified in § 86.129 using a
weight basis of the loaded vehicle weight for light-duty vehicles and light light-duty trucks, and
ALVW for all other vehicles.

* * * * *

(m) Durability demonstration procedures for vehicles subject to the greenhouse gas exhaust
emission standards specified in 8 86.1818. Determine a deterioration factor for each exhaust
constituent as described in this paragraph (m) and in 40 CFR 600.113-12(h) through (m) to
calculate the composite CREE DF value.

(1) COa. (i) Unless otherwise specified under paragraph (m)(1)(ii) or (iii) of this section,
manufacturers may use a multiplicative CO2 deterioration factor of one or an additive
deterioration factor of zero to determine full useful life emissions for the FTP and HFET tests.
(i) Based on an analysis of industry-wide data, EPA may periodically establish and/or update the
deterioration factor for CO2 emissions, including air conditioning and other credit-related
emissions. Deterioration factors established and/or updated under this paragraph (m)(2)(ii) will
provide adequate lead time for manufacturers to plan for the change.

(iii) For plug-in hybrid electric vehicles and any other vehicle model the manufacturer
determines will experience increased CO2 emissions over the vehicle’s useful life, consistent
with good engineering judgment, manufacturers must either install aged components on test
vehicles as provided in paragraph (f)(2) of this section, determine a deterioration factor based on
testing, or provide an engineering analysis that the vehicle is designed such that CO2 emissions
will not increase over the vehicle’s useful life. Alternatively—manufacturers-may-use
Manufacturers may test using the whole-vehicle mileage accumulation procedures in 8 86.1823-
08 (c) or (d)(1)-te-determine-COo-deterioration-facters, or manufacturers may request prior EPA
approval for an alternative durability procedure based on good engineering judgment. a-this
ease-For the testing option, each FTP test performed on the durability data vehicle selected

under 8 86.1822 must also be accompanied by an HFET test, and combined FTP/HFET COz2
results determined by averaging the city (FTP) and highway (HFET) CO2 values, weighted 0.55
and 0.45 respectively. The deterioration factor will be determined for this combined CO2 value.
Calculated multiplicative deterioration factors that are less than one shall be set to equal one, and
calculated additive deterloratlon factors that are less than zero shall be set to zero.

49. Amend § 86.1843-01 by revising paragraph (f)(2) and adding paragraph (i) to read as
follows:

§ 86.1843-01 General information requirements.

* * * * *

(f) * * *
(2) The manufacturer must submit a final update to Part 1 and Part 2 of the Application by May 1

following the end of January-tst-ofthe subsegquent-model year to incorporate any applicable
running changes or corrections which occurred between January 1st of the applicable model year

and the end of the model year. A manufacturer may request the-Administratorto-grant-an
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extension {ef-ne-mere-than-90-days)-for submitting submittal-ef-the final update. The request
must clearly indicate the circumstances necessitating the extension.

* * * * *

(i) Confidential information. The provisions of 40 CFR 1068.10 and 1068.11 apply for
information you submit under this subpart.

50. Amend 8 86.1869-12 by revising paragraph (d)(2)(i) to read as follows:

§ 86.1869-12 CO, credits for off-cycle CO2 reducing technologies.

* * * * *

(d) * *x  *

(2) Notice and opportunity for public comment. (i) The Administrator will publish a notice of
availability in the Federal Register notifying the public of a manufacturer's proposed alternative
off-cycle credit calculation methodology. The notice will include details regarding the proposed
methodology but will not include any Confidential Business Information (see 40 CFR 1068.10
and 1068.11). The notice will include instructions on how to comment on the methodology. The
Administrator will take public comments into consideration in the final determination and will
notify the public of the final determination. Credits may not be accrued using an approved
methodology until the first model year for which the Administrator has issued a final approval.

* * * * *
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PART 87—CONTROL OF AIR POLLUTION FROM AIRCRAFT AND AIRCRAFT
ENGINES

51. The authority citation for part 87 continues to read as follows:
Authority: 42 U.S.C. 7401 et seq.

52. Revise § 87.4 to read as follows:

8§ 87.4 [Reserved]Treatment of confidential information.
The provisions of 40 CFR 1068.10 and 1068.11 apply for information you submit under this part.

8§ 87.42—[Amended]
53. Amend 8 87.42 by removing and reserving paragraph (d).
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PART 600—FUEL ECONOMY AND GREENHOUSE GAS EXHAUST EMISSIONS OF
MOTOR VEHICLES

54. The authority citation for part 600 continues to read as follows:
Authority: 49 U.S.C. 32901—23919q, Pub. L. 109-58.

55. Amend § 600.001 by removing the paragraph heading from paragraph (e) and adding
paragraph (f) to read as follows:

§ 600.001 General applicability.
*

* * * *

(f) Unless we specify otherwise, send all reports and requests for approval to the Designated
Compliance Officer (see § 600.002).

56. Amend § 600.002 by adding a definition for “Designated Compliance Officer” in
alphabetical order and revising the definitions for “Engine code”, “SC03”, and “US06” to
read as follows:

8§ 600.002 Definitions.

* * * * *

Designated Compliance Officer means the Director, Light-Duty Vehicle Center, U.S.
Environmental Protection Agency, 2000 Traverwood Drive, Ann Arbor, Ml 48105

complianceinfo@epa.gov; www.epa.gov/ve-certification.
* * * * *

Engine code means one of the following:
(1) For LDV, LDT, and MDPV, engine code means a unique combination, within an-engine-
system-combination-a test group (as defined in § 86.1803 of this chapter), of displacement,
fuel injection (or carburetion or other fuel delivery system), calibration, distributor
calibration, choke calibration, auxiliary emission control devices, and other engine and
emission control system components specified by the Administrator. For electric vehicles,
engine code means a unique combination of manufacturer, electric traction motor, motor
configuration, motor controller, and energy storage device.
(2) For HDV, engine code has the meaning given in § 86.1819-14(d)(12) of this chapter.

* * * * *

SCO03 means the test procedure specified in 40 CFR 1066.801(c)(2)586-160-of thischapter.

* * * * *

US06 means the test procedure as described in 40 CER 1066.801(c)(2)886-159-of this-chapter.

* * * * *

57. Amend 8 600.011 by revising paragraph (c)(2) to read as follows:
§ 600.011 Incorporation by reference.

* * * * *

(C) * * *
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(2) SAE J1634, Battery Electric Vehicle Energy Consumption and Range Test Procedure,
revised July 20170etober2012, IBR approved for §8 600.116-12(a), 600.210(d), and 600.311-
12(j) and (k).

*

88 600.106-08, 600.108-08, 600.109-08, and 600.110-08—[Removed]

58. Amend subpart B by removing the following sections: §8 600.106-08, 600.108-08,
600.109-08, and 600.110-08.

59. Amend 8§ 600.111-08 by revising the introductory text to read as follows:

§ 600.111-08 Test procedures.

This section describes test procedures for the FTP, highway fuel economy test (HFET), USQ06,
SCO03, and the cold temperature FTP tests. See 40 CFR 1066.801(c) for an overview of these
procedures. Perform testing according to test procedures and other requirements contained in this
part 600 and in 40 CFR parts-86-and 1066,-rcluding-the-provisions-o0f40-CFRpart 86,-subparts
B-G;and-S. This testing includes specifications and procedures for equipment, calibrations, and
exhaust sampling. Manufacturers may use eertify-vehiclesbased-en-data collected according to
previously published test procedures for model years through 2021. In addition, we may approve
the use of previously published test procedures for later model years as an alternative procedure
under 40 CFR 1066.10(c). Manufacturers must comply with regulatory requirements during the

transition as described in See-40 CFR 86.101 and 86.201-for-detailed-provisionsrelated-to-this
transition.

* * * * *

§ 600.112-08—[Removed]

60. Remove § 600.112-08.

61. Amend 8 600.113-12 by revising paragraphs (a)(1), (b)-(d), and (¢)(1) to read as follows:

§ 600.113-12 Fuel economy, CO; emissions, and carbon-related exhaust emission
calculations for FTP, HFET, US06, SC03 and cold temperature FTP tests.
* * * * *
(a) * * *
(1) Calculate the weighted grams/mile values for the FTP test for CO2, HC, and CO, and
where applicable, CH3sOH, C2Hs0H, C2H4+O, HCHO, NMHC, N20, and CHas as specified in

40 CFER 1066.605586-144-94(b)-of this-chapter. Measure and record the test fuel's properties
as specified in paragraph (f) of this section.

* * * * *

(b) Calculate the HFET fuel economy as follows:
(1) Calculate the mass values for the highway fuel economy test for HC, CO, and CO2, and
where applicable, CH3sOH, C2Hs0H, C2H4+O, HCHO, NMHC, N20, and CHas as specified in

40 CFER 1066.6055886-144-94(b})-of this-chapter. Measure and record the test fuel's properties
as specified in paragraph (f) of this section.
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(2) Calculate the grams/mile values for the highway fuel economy test for HC, CO, and COx,
and where applicable CH3OH, C2HsOH, C2H40, HCHO, NMHC, N20, and CH4 by dividing
the mass values obtained in paragraph (b)(1) of this section, by the actual driving distance,

measured in miles, as specified in §86-135-of thischapter40 CFR 1066.840.

(c) Calculate the cold temperature FTP fuel economy as follows:

(1) Calculate the weighted grams/mile values for the cold temperature FTP test for HC, CO,
and COz2, and where applicable, CH3OH, C2HsOH, C2H+O, HCHO, NMHC, N20, and CHa as

specified in §86-144-94(b)-of thischapterd0 CFR 1066.605. For-2008-through-2010-diesel-
R e

(2) Calculate separately the grams/mile values for the cold transient phase, stabilized phase
and hot transient phase of the cold temperature FTP test as specified in §86-244-ofthis
chapter40 CFR 1066.605.

(3) Measure and record the test fuel's properties as specified in paragraph (f) of this section.

(d) Calculate the US06 fuel economy as follows:

(€)

(1) Calculate the total grams/mile values for the US06 test for HC, CO, and CO2, and where
applicable, CH3OH, C2HsOH, C2H40, HCHO, NMHC, N20, and CHa4 as specified in 40 CFR
1066.6055886-144-94(b)-of this-chapter.

(2) Calculate separately the grams/mile values for HC, CO, and COz2, and where applicable,
CH30OH, C2HsOH, C2H40, HCHO, NMHC, N20, and CHg4, for both the US06 City phase and
the US06 Highway phase of the US06 test as specified in §86-164-of this-chapter40 CFR
1066.605 and 1066.831. In lieu of directly measuring the emissions of the separate city and
highway phases of the US06 test according to the provisions of §86:159-of thischapter40
CFR 1066.831, the manufacturer may optionally, with the advance approval of the
Administrator and using good engineering judgment, eptionathy-analytically determine the
grams/mile values for the city and highway phases of the US06 test. To analytically
determine US06 City and US06 Highway phase emission results, the manufacturer shall
multiply the US06 total grams/mile values determined in paragraph (d)(1) of this section by
the estimated proportion of fuel use for the city and highway phases relative to the total US06
fuel use. The manufacturer may estimate the proportion of fuel use for the US06 City and
US06 Highway phases by using modal CO2, HC, and CO emissions data, or by using
appropriate OBD data (e.g., fuel flow rate in grams of fuel per second), or another method
approved by the Administrator.

(3) Measure and record the test fuel's properties as specified in paragraph (f) of this section.
(1) Calculate the grams/mile values for the SC03 test for HC, CO, and CO3, and where
applicable, CH3OH, C2HsOH, C2H40, HCHO, NMHC, N20, and CHa as specified in

§86-144-94(b)of thischapter40 CFR 1066.605.
* * * *

62. Amend 8 600.115-11 by revising the introductory text to read as follows:

8 600.115-11 Criteria for determining the fuel economy label calculation method.

This section provides the criteria to determine if the derived 5-cycle method for determining fuel
economy label values, as specified in § 600.210-08(a)(2) or (b)(2) or § 600.210-12(a)(2) or
(b)(2), as applicable, may be used to determine label values. Separate criteria apply to city and
highway fuel economy for each test group. The provisions of this section are optional. If this
option is not chosen, or if the criteria provided in this section are not met, fuel economy label
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values must be determined according to the vehicle-specific 5-cycle method specified in

8 600.210-08(a)(1) or (b)(1) or § 600.210-12(a)(1) or (b)(1), as applicable. However, dedicated
alternative-fuel vehicles (other than batterv electrrc vehlcles) dual fuel vehrcles when operatrng
on the alternative fuel, p "
MDPVs, and vehicles imported by Independent Commerual Importers may use the derived 5-

cycle method for determining fuel economy label values whether or not the criteria provided in
this section are met. Manufacturers may alternatively account for this effect for battery electric
vehicles, fuel cell vehicles, and plug-in hybrid electric vehicles (when operating in the charge-

depleting mode) by multiplying 2-cycle fuel economy values by 0.7 and dividing 2-cycle CO2

emission values by 0.7.

* * * * *

63. Amend 8 600.116-12 by revising paragraph (a) to read as follows:

8 600.116-12 Special procedures related to electric vehicles and hybrid electric vehicles.

(a) Determine fuel economy values for electric vehicles as specified in 8§ 600.210 and 600.311
using the procedures of SAE J1634 (incorporated by reference in § 600.011). Use the procedures
of SAE J1634, Section 8, with the following clarifications and modifications_for using this and
other sections of SAE J1634

(1) Vehicles that cannot complete the Multi-Cycle Range and Energy Consumption Test

(MCT) because they are unable travel the distance required to complete the test with a fully
charged battery, or they are unable to achieve the maximum speed on either the UDDS or
HFEDS (Highway Fuel Economy Drive Cycle also known as the HFET) cycle should seek
Administrator approval to use the procedures outlined in SAE J1634 Section 7 Single Cycle
Range and Energy Consumption Test (SCT).

(2) The MCT .includes the following key-on soak times and key-off soak periods:
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(i) As noted in SAE J1634 Section 8.3.4, a 15 second key-on pause is required between
UDDS: and HFEDS31, and UDDS3 and HFEDS:. The key-on pause is considered a part of
the HFEDS: and HFEDS: drive cycle.
(i1) As noted in SAE J1634 Section 8.3.4, a 10 minute key-off soak period is required
between HFEDS: and UDDS>, and HFEDS2 and UDDS.a.
(ii1) A 5-minute minimum key-off soak period is required between UDDS: and the first
phase of the mid-test constant speed cycle, and UDDS4 and the first phase of the end-of-
test constant speed cycle.
(iv) If multiple phases are required during either the mid-test constant speed cycle or the
end-of-test constant speed cycle there must be a minimum 5-minute key-off soak period
between each constant speed phase. The key-off soak periods between the constant speed
phases may last for up to a maximum of 30 minutes.
(3) As noted in SAE J1634 Section 8.3.4, during all ‘key-off” soak periods, the key or power
switch must be in the “off” position, the hood must be closed, the test cell fan(s) must be off,
and the brake pedal not depressed. For vehicles which do not have a key or power switch the
vehicle must be placed in the ‘“mode’ the manufacturer recommends when the vehicle is to be
parked and the occupants exit the vehicle.
(4) Either Method 1 or Method 2 described in Appendix A of SAE J1634 may be used to
estimate the mid-test constant speed cycle distance (dwm). The mid-test constant speed cycle
distance calculation needs to be performed prior to beginning the test and should not use data
from the test being performed. If Method 2 is used, multiply the result determined by the
Method 2 equation by 0.8 to determine the mid-test constant speed cycle distance (dm).
(5) Divide the mid-test constant speed cycle distance (dwm) by 65 mph to determine the total
time required for the mid-test constant speed cycle. If the time required is one-hour or less
the mid-test constant speed cycle can be performed with no key-off soak periods. If the time
required is greater than one-hour the mid-test constant speed cycle must be separated into
phases such that no phase exceeds more than one-hour. At the conclusion of each mid-test
constant speed phase a minimum 5-minute key-off soak will be performed.
(6) Using good engineering judgment determine the end-of-test constant speed cycle distance
so that it does not exceed 20% of the total distance driven during the MCT as described in
SAE J1634 Section 8.3.3.
(7) Divide the end-of-test constant speed cycle distance (de) by 65 mph to determine the total
time required for the end-of-test constant speed cycle. If the time required is one-hour or less
the end-of-test constant speed cycle can be performed with no key-off soak periods. If the
time required is greater than one-hour the end-of-test constant speed cycle must be separated
into phases such that no phase exceeds more than one-hour. At the conclusion of each end-
of-test constant speed phase a minimum 5-minute key-off soak will be performed.
(8) SAE J634 Section 3.13 defines useable battery energy (UBE) as the total DC discharge
energy (Edctotal), measured in DC watt-hours for a full discharge test. The total DC discharge
energy is the sum of all measured phases of a test inclusive of all drive cycle types. As key-
off soak periods are not considered part of the test phase, the discharge energy that occurs
during the key-off soak periods is not included in the useable battery energy.

(93) Recharging the vehicle's battery must start within three hours after the end of testing.
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the request of a manufacturer, the Administrator may approve the use of an earlier version of
SAE J1634 when a manufacturer is carrying over data for vehicles tested using a prior
version of SAE J1634-erifyou-show-thatitis-equivalentforyourvehicle.
(116) All label values related to fuel economy, energy consumption, and range must be based
on 5-cycle testing or on values adjusted to be equivalent to 5-cycle results. Prior to
performing testing to generate a 5-cycle adjustment factor, manufacturers must request
Administrator approval to use SAE J1634 Appendices B and C for determining a 5-cycle
adjustment factor with the following modifications, clarifications, and attestations:
(i) The 20 °F charge-depleting UDDS must be performed with a minimum 10-minute
key-off soak period between each UDDS cycle. Key-off soak periods of up to 30 minutes
are allowed. During all ‘key-off’ soak periods, the key or power switch must be in the
“off” position, the hood must be closed, the test cell fan(s) must be off, and the brake
pedal not depressed. For vehicles which do not have a key or power switch the vehicle
must be placed in the ‘mode’ the manufacturer recommends when the vehicle is to be
parked and the occupants exit the vehicle.
(i) Prior to performing the 20 °F charge-depleting UDDS the vehicle must soak for a
minimum of 12 hours and a maximum of 36 hours at a temperature of 20 °F. Prior to
beginning the 12 to 36 hour cold soak at 20 °F the vehicle must be fully charged, the
charging can take place at test laboratory ambient temperatures (68 to 86 °F) or at 20 °F.
During the 12 to 36 hour cold soak period the vehicle may not be connected to a charger
nor is the vehicle cabin or battery to be preconditioned during the 20 °F soak period.
(ii1) Beginning with the 2024 model year the 20 °F UDDS charge-depleting UDDS test
will be replaced with a 20 °F UDDS test consisting of 2 UDDS cycles performed with a
10-minute key-off soak between the two UDDS cycles. The data from the two UDDS
cycles will be used to calculate the five-cycle adjustment factor, instead of using the
results from the entire charge-depleting data set. Manufacturers that have submitted and
used the average data from 20 °F charge-depleting UDDS data sets will be required to
revise their 5-cycle adjustment factor calculation and re-label vehicles using the data
from the first two UDDS cycles only. Manufacturers, at their discretion, would also be
allowed to re-run the 20 °F UDDS test with the battery charged to a state-of-charge (SoC)
determined by the manufacturer. The battery does not need to be at 100% SoC before the
20 °F cold soak.
(iv) Manufacturers must submit a written attestation to the Administrator at the
completion of testing with the following information:
(A) A statement noting the SoC level of the rechargeable energy storage system
(RESS) prior to beginning the 20°F cold soak for testing performed beginning with
model year 2024.
(B) A statement confirming the vehicle was not charged or preconditioned during the
12 to 36 hour 20 °F soak period before starting the 20 °F UDDS cycle.
(C) A summary of all the 5-cycle test results and the calculations used to generate the
5-cycle adjustment factor, including all of the 20 °F UDDS cycles, the distance
travelled during each UDDS and the measured DC discharge energy during each
UDDS phase. Beginning in model year 2024, the 20 °F UDDS test results will consist
of only two UDDS cycles.
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(D) Beqginning in model year 2024 the RunningFC equation used to calculate the City
Fuel Economy found on Page 30 in Appendix C of J1634 should be replaced with the
following equation when calculating City Fuel Economy:

P re— o6 | 048, 041 01 ]
unmng et = UL X 1 3ag2 FTP ' Bag3 FTP * US06 City
+0.18 !
“°*|(20degF UDDS1 Bag2 + 20degF UDDS2 Bag2)
0.5

+ 20degF UDDS2 Bag1
+0.133x 1.083 x

0.61 0.39 )]

[5603 (Bag3 FTP + Bag2 FTP)
(E) A description of each test group and configuration which will use the 5-cycle
adjustment factor, including the battery capacity of the vehicle used to generate the 5-
cycle adjustment factor and the battery capacity of all the configurations to which it
will be applied.
(v) At the conclusion of the manufacturers testing and after receiving the attestations
from the manufacturer regarding the performance of the 20 °F UDDS test processes, the
5-cycle test results, and the summary of vehicles to which the manufacturer proposes
applying the 5-cycle adjustment factor, the Administrator will review the submittals and
inform the manufacturer in writing if the Administrator concurs with the manufacturer’s
proposal. If not, the Administrator will describe the rationale to the manufacturer for not
approving their request.

* * * * *

64. Amend § 600.210-12 by revising paragraphs (a) introductory text, (a)(2)(iii), and (d) to
read as follows:

8 600.210-12 Calculation of fuel economy and CO; emission values for labeling.

(a) General labels. Except as specified in paragraphs (d) and (e) of this section, fuel economy
and CO2 emissions for general labels may be determined by one of two methods. The first is
based on vehicle-specific model-type 5-cycle data as determined in § 600.209-12(b). This
method is available for all vehicles and is required for vehicles that do not qualify for the second
method as described in 8 600.115 (other than electric vehicles). The second method, the derived
5-cycle method, determines fuel economy and CO2 emissions values from the FTP and HFET
tests using equations that are derived from vehicle-specific 5-cycle model type data, as
determined in paragraph (a)(2) of this section. Manufacturers may voluntarily lower fuel
economy (MPG) values and raise CO2 values if they determine that the label values from any
method are not representatlve of the in-use fueI economy and CO2 em|SS|ons for that model type-

fer—a—meelel—type but onlv |f the manufacturer chanqes both the MPG values and the COz value

and revises any other affected label value accordingly for a model type (including but not limited
to the fuel economy 1-10 rating, greenhouse gas 1-10 rating, annual fuel cost, 5-year fuel cost
information). Similarly, for any electric vehicles and plug-in hybrid electric vehicles,
manufacturers may voluntarily lower the fuel economy (MPGe) and raise the enerqy
consumption (KW-hr/100 mile) values if they determine that the label values are not
representative of the in-use fuel economy, energy consumption, and CO2 emissions for that
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model type, but only if the manufacturer changes both the MPGe and the energy consumption
value and revises any other affected label value accordingly for a model type. Manufacturers
may voluntarily lower the value for electric driving range if they determine that the label values
are not representative of the in-use electric driving range.

* * * * *

(2) * * *

(iii) Unless and until superseded by written guidance from the Administrator, the following
intercepts and slopes shall be used in the equations in paragraphs (a)(2)(i) and (ii) of this
section:

City Intercept = 6:6032590.004091.

City Slope =+180651.1601.

Highway Intercept =-0-6043760.003191.

Highway Slope =-1.34661.2945.

* * * *

*

(d) Calculating combined fuel economy, anrd-CO2 emissions, and driving range. (1) If the criteria
in 8 600.115-11(a) are met for a model type, both the city and highway fuel economy and CO2
emissions values must be determined using the vehicle-specific 5-cycle method. If the criteria in
8 600.115-11(b) are met for a model type, the city fuel economy and CO2 emissions values may
be determined using either method, but the highway fuel economy and CO2 emissions values
must be determined using the vehicle-specific 5-cycle method (or modified 5-cycle method as
allowed under § 600.114-12(b)(2)).
(2) If the criteria in § 600.115 are not met for a model type, the city and highway fuel
economy and CO2 emission label values must be determined by using the same method,
either the derived 5-cycle or vehicle-specific 5-cycle.
(3) Manufacturers may use any-one of the following methods forto determineing 5-cycle
values for fuel economy, and-CO2 emissions, and driving range for electric vehicles:
(i) Generate 5-cycle data as described in paragraph (a)(1) of this section_using the
procedures of SAE J1634 (incorporated by reference in 8 600.011) with amendments and
revisions as described in § 600.116-12(a).
(if) Multiply 2-cycle fuel economy values and driving range by 0.7 and divide 2-cycle
CO2 emission values by 0.7.
(ii1) Manufacturers may ask the Administrator to approve adjustment factors for deriving
5-cycle fuel economy results from 2-cycle test data based on operating data from their in-
use vehicles. Such data should be collected from multiple vehicles with different drivers
over a range of representative driving routes and conditions. The Administrator may
approve such an adjustment factor for any of the manufacturer’s vehicle models that are
properly represented by the collected data.
* * *

65. Amend 8 600.311-12 by revising paragraphs (j)(2), (j)(4) introductory text, and (j)(4)(i)
to read as follows:

§ 600.311-12 Determination of values for fuel economy labels.

* * * * *

(J) * * *
(2) For electric vehicles, determine the vehicle's overall driving range as described in Section
8 of SAE J1634 (incorporated by reference in § 600.011), with amendments and revisions as
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described in 8 600.116. Determine separate range values for FTP-based city and HFET-based

highway driving. Adjust these values to reflect actual in-use driving conditions, then

calculate a combined value by arithmetically averaging the two values, weighted 0.55 and

0.45 respectively, and rounding to the nearest whole number.

* * * * *

(4) For plug-in hybrid electric vehicles, determine the adjusted charge-depleting (Rcda)

battery-driving range, the adjusted all electric driving range (if applicable), and overall

adjusted driving range as described in SAE J1711 (incorporated by reference in § 600.011),

as described in § 600.116, as follows:
(i) Determine the vehicle's Actual Charge-Depleting Range, Rcda, and adjust these values
to reflect actual in-use driving conditions. Determine separate range values for FTP-based
city and HFET-based highway driving, then calculate a combined value by arithmetically
averaging the two values, weighted 0.55 and 0.45 respectively, and rounding to the
nearest whole number. Precondition the vehicle as needed to minimize engine operation
for consuming stored fuel vapors in evaporative canisters; for example, you may purge
the evaporative canister or time a refueling event to avoid engine starting related to
purging the canister. For vehicles that use combined power from the battery and the
engine before the battery is fully discharged, also use this procedure to establish an all
electric range by determining the distance the vehicle drives before the engine starts,
rounded to the nearest mile. You may represent this as a range of values. We may
approve adjustments to these procedures if they are necessary to properly characterize a
vehicle's all electric range.

* * * * *

66. Amend 8 600.510-12 by revising the entry defining the term “AFE” in paragraph (e) to
read as follows:

8 600.510-12 Calculation of average fuel economy and average carbon-related exhaust
emissions.

* * * * *

(e) * * *

AFE = Average combined fuel economy as calculated in paragraph (c)(2) of this section,
rounded to the nearest 0.0001 mpg;

* * * * *

67. Amend 8 600.512-12 by adding paragraph (a)(3) and revising paragraph (b) to read as
follows:

§ 600.512-12 Model year report.

(a) * x %

(3) Separate reports shall be submitted for passenger automobiles and light trucks (as identified
in § 600.510).

(b)Yt The model year report shall be in writing, signed by the authorized representative of the
manufacturer and shall be submitted no later than May 1 following the end of the model year98
days-after-the-end-of the-modelyear. A manufacturer may request an extension for submitting the
model year report if that is needed to provide all additional required data as determined in

8 600.507. The request must clearly indicate the circumstances necessitating the extension.
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PART 1030—CONTROL OF GREENHOUSE GAS EMISSIONS FROM ENGINES
INSTALLED ON AIRPLANES

68. The authority citation for part 1030 continues to read as follows:
Authority: 42 U.S.C. 7401-7671q.

69. Revise §1030.98 to read as follows:

8 1030.98 Confidential bustress-information.
The provisions of 40 CFR 1068.10 and 1068.11 apply for information you submit under this

- consider confidential.
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PART 1033—CONTROL OF EMISSIONS FROM LOCOMOTIVES

70. The authority citation for part 1033 continues to read as follows:
Authority: 42 U.S.C. 7401-7671q.

71. Amend 81033.1 by revising paragraph (e) to read as follows:

§ 1033.1 Applicability.

* *

(e) This part applies for locomotives that were certified as freshly manufactured or

remanufactured Iocomotlves under 40 CER part 92. Ih&pmwsqen&ef—tms—pan—&pply—as—speemed

§ 1033.5—[Amended]

72. Amend 81033.5 by removing and reserving paragraph (c).

73. Amend 81033.101 by revising the introductory text to read as follows:

§ 1033.101 Exhaust emission standards.

See §81033.102-and-1033-150-appendix A of this part to determine how the-emission standards
of-this-section-apply before 2023.

* * * * *

§ 1033.102—[Removed]

74. Remove §1033.102.

75. Amend 81033.115 by revising paragraphs (b) introductory text and (c) to read as
follows:

§ 1033.115 Other requirements.

* * * * *

(b) Adjustable parameters. Locomotives that have adjustable parameters must meet all the
requirements of this part for any adjustment in the approved adjustable range. General provisions
for adjustable parameters apply as specified in 40 CFR 1068.50. You must specify in your
application for certification the adjustable range of each adjustable parameter on a new
locomotive or new locomotive engine to—

* * * * *

(c) Prohibited controls. (1) General provisions. You may not design or produce your
locomotives with emission control devices, systems, or elements of design that cause or
contribute to an unreasonable risk to public health, welfare, or safety while operating. For
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example, this-would-apphy-if-the-a locomotive may not emits a noxious or toxic substance it
would otherwise not emit that contributes to such an unreasonable risk.

(2) Vanadium sublimation in SCR catalysts. For engines equipped with vanadium-based SCR
catalysts, you must design the engine and its emission controls to prevent vanadium
sublimation and protect the catalyst from high temperatures. We will evaluate your engine
design based on the following information that you must include in your application for
certification:
(i) Identify the threshold temperature for vanadium sublimation for your specified SCR
catalyst formulation as described in 40 CFR 1065.1113 through 1065.1121.
(i1) Describe how you designed your engine to prevent catalyst inlet temperatures from
exceeding the temperature you identify in paragraph (g)(1) of this section, including
consideration of engine wear through the useful life. Also describe your design for
catalyst protection in case catalyst temperatures exceed the specified temperature. In
your description, include how you considered elevated catalyst temperature resulting
from sustained high-load engine operation, catalyst exotherms, particulate filter

regeneration, and component failure resulting in unburned fuel in the exhaust stream.
* * * * *

76. Amend §1033.120 by revising paragraph (c) to read as follows:

§ 1033.120 Emission-related warranty requirements.

* * * * *

(c) Components covered. The emission-related warranty covers all components whose failure
would increase a locomotive's emissions of any regulated pollutant. This includes components
listed in 40 CFR part 1068, appendix AAppendix-t, and components from any other system you
develop to control emissions. The emission-related warranty covers the components you sell
even if another company produces the component. Your emission-related warranty does not need
to cover components whose failure would not increase a locomotive's emissions of any regulated
pollutant. For remanufactured locomotives, your emission-related warranty is required to cover
only those parts that you supply or those parts for which you specify allowable part
manufacturers. It does not need to cover used parts that are not replaced during the

remanufacture.
* * * * *

77. Amend 81033.205 by revising paragraph (d)(6) to read as follows:

§ 1033.205 Applying for a certificate of conformity.
* * * * *

(d) * * *
(6) A description of injection timing, fuel rate, and all other adjustable operating parameters

{including-but-netlimited-to—injection-timing-and-fuelrate), including production tolerances.

For any operating parameters that do not qualify as adjustable parameters, include a description
supporting your conclusion (see 40 CFR 1068.50(c)). Include the following in your description

of each adjustable parameter:ireluding-the-folowing:

(i) For mechanically controlled parameters, include Fthe nominal or recommended setting

and-the-assoctated-production-telerances - (i—Fthe intended adjustablerangeand-the
physically adjustable range,: {{—Fthe limits or stops used to limit adjustable ranges,- and {v)
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Pproduction tolerances of the limits or stops used to establish each physically adjustable
range. Also include {v)-information showing relating-te-why the physical limits, erstops
used-to-establish-the-physically-adjustable range-of each-parameter-or any-other means of
limiting used-te-inrhibit-adjustment, are the-mest-effective means-pessible-of-in preventing
adjustment of parameters on in-use engines to settings outside your intended physically
speeified-adjustable ranges-on-r-use-engines.

(ii) For electronically controlled parameters, describe how your engines are designed to

prevent unauthorized adjustments.
* * * * *

78. Amend §1033.245 by adding paragraph (f) to read as follows:

§ 1033.245 Deterioration factors.

* * * * *

(f) You may alternatively determine and verify deterioration factors based on bench-aged

aftertreatment as described in 40 CFR 1036.245 and 1036.246, with the following exceptions:
(1) Apply the percentage of useful life from Table 1 of 40 CFR 1036.246 based on hours of
operation rather than vehicle mileage.
(2) Perform verification testing as described in subpart F of this part rather than 40 CFR
1036.520. The provisions of 40 CFR 1036.246(d)(2) and (3) do not apply. Perform testing
consistent with the original certification to determine whether tested locomotives meet the
duty-cycle emission standards in §1033.101.
(3) Apply infrequent regeneration adjustment factors as specified in §1033.535 rather than 40
CFR 1036.522.

79. Revise §1033.525 to read as follows:

8 1033.525 Smoke opacity testing.
Analyze exhaust opacity test data as follows:
(a) Measure exhaust opacity using the procedures specified in 40 CFR 1065.1125. Perform the
opacity test with a continuous digital recording of smokemeter response identified by notch
setting over the entire locomotive test cycle specified in §1033.515(c)(4) or 81033.520(¢e)(4).
Measure smokemeter response in percent opacity to within one percent resolution.
(b) Calibrate the smokemeter as follows:
(1) Calibrate using neutral density filters with approximately 10, 20, and 40 percent opacity.
Confirm that the opacity values for each of these reference filters are NIST-traceable within
185 days of testing, or within 370 days of testing if you consistently protect the reference
filters from light exposure between tests.
(2) Before each test, remove the smokemeter from the exhaust stream, if applicable, and
calibrate as follows:
(i) Zero. Adjust the smokemeter to give a zero response when there is no detectable
smoke.
(i) Linearity. Insert each of the qualified reference filters in the light path perpendicular
to the axis of the light beam and adjust the smokemeter to give a result within 1
percentage point of the named value for each reference filter.
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(c) Use computer analysis to evaluate percent opacity for each notch setting. Treat the start of the
first idle mode as the start of the test. Each mode ends when operator demand changes for the
next mode (or for the end of the test). Analyze the opacity trace using the following procedure:
(1) 3 second peak. Identify the highest opacity value over the test and integrate the highest 3
second average including that highest value.
(2) 30 second peak. Divide the test into a series of 30 second segments, advancing each
segment in 1 second increments. Determine the opacity value for each segment and identify
the highest opacity value from all the 30 second segments.
(3) Steady-state. Calculate the average of second-by-second values between 120 and 180
seconds after the start of each mode. For RMC modes that are less than 180 seconds,
calculate the average over the last 60 seconds of the mode. ldentify the highest of those
steady-state values from the different modes.
(d) Determine values of standardized percent opacity, xstd, by correcting to a reference optical
path length of 1 meter for comparing to the standards using the following equation:

1
K L
Kstd = 100 - (1 — (1 — _f:)egs)lmeas>

Eq. 1033.525-1

Where:

xmeas = the value of percent opacity from paragraphs (c)(1) through (3) of this section.

Imeas = the smokemeter’s optical path length in the exhaust plume, expressed to the nearest 0.01
meters.

Example:
km=14.1%
|meas =111m
1
14.1\111

80. Amend §1033.630 by revising paragraph (b)(1) to read as follows:

8§ 1033.630 Staged-assembly and delegated assembly exemptions.

* * * * *

(b) *  x  *

(1) In cases where an engine has been assembled in its certified configuration, properly labeled,
and will not require an aftertreatment device to be attached when installed in the locomotive, no
exemption is needed to ship the engine. You do not need an exemption to ship engines without
specific components if they are not emission-related components identified in appendix At of 40
CFR part 1068.

81. Amend §1033.815 by revising paragraph (f) to read as follows:

§ 1033.815 Maintenance, operation, and repair.

* * * * *
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(F) Failure to fully-comphyrwith-this-sectionis-a-perform required maintenance is a violation of
the tampering prohibition in 40 CFR 1068.101(b)(1). Failure of any person to comply with the

recordkeeping requirements of this section is a violation of 40 CFR 1068.101(a)(2).

82. Amend 81033.901 by revising the definition of “Designated Compliance Officer” to read
as follows:

§ 1033.901 Definitions.

* * * * *

Designated Compliance Officer means the Director, Diesel Engine Compliance Center, U.S.
Environmental Protection Agency, 2000 Traverwood Drive, Ann Arbor, M1 48105;
complianceinfo@epa.gov; www.epa.gov/ve-certificationetaghverify.

* * * * *

83. Redesignate appendix | to part 1033 as appendix A to part 1033 and revise the
redesignated appendix A to read as follows:

@) on standards applied To v 1oco yet sub 0 o
1033:Locomotives were originally subject to Tier 0, Tier 1, and Tier 2 emission standards
described in paragraph (b) of this appendix as follows:
(1) The Tier 0 and Tier 1 standards in paragraph (b) of this appendix applied instead of the
Tier 0 and Tier 1 standards of 81033.101 for locomotives manufactured and remanufactured
before January 1, 2010. For example, a locomotive that was originally manufactured in 2004
and remanufactured on April 10, 2011 was subject to the original Tier 1 standards specified
in paragraph (b) of this appendix and became subject to the Tier 1 standards of §1033.101
when it was remanufactured on April 10, 2011.
(2) The Tier 2 standards in paragraph (b) of this appendix applied instead of the Tier 2
standards of 81033.101 for locomotives manufactured and remanufactured before January 1,
2013.
(b) The following NOx and PM standards applied before the dates specified in paragraph (a) of

this appendix:

Table 1 to Appendix A—Original Locomotive Emission Standards

Year of Standards
Type of standard original Tier (9/bhp-hr)
manufacture NOx | PM-primary | PM-alternate?

1973-1992 Tier0 |95 0.60 0.30
Line-haul 1993-2004 Tierl |74 0.45 0.22
2005-2011 Tier2 |55 0.20 0.10
1973-1992 Tier0 | 14.0 0.72 0.36
Switch 1993-2004 Tierl |11.0 0.54 0.27
2005-2011 Tier2 |8.1 0.24 0.12

'L ocomotives certified to the alternate PM standards are also subject to alternate CO standards
of 10.0 for the line-haul cycle and 12.0 for the switch cycle.
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| (cb) The original Tier 0, Tier 1, and Tier 2 standards for HC and CO emissions and smoke are
the same standards identified in §1033.101.
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PART 1036--CONTROL OF EMISSIONS FROM NEW AND IN-USE HEAVY-DUTY
HIGHWAY ENGINES

84. Revise part 1036 to read as follows:

PART 1036--CONTROL OF EMISSIONS FROM NEW AND IN-USE HEAVY-DUTY
HIGHWAY ENGINES

Subpart A—Overview and Applicability
Sec.

1036.1 Applicability.Bees-this-part-apply-for-my-engines?

1036.2 Compliance responsibility Whe-isrespensible-for-comphiance?

1036.5 Excluded engines.Which-engines-are-excludedfrom-this-part’sreguirements?
1036.10 Organization of this part.How-is-this-part-organized?

1036.15 Other applicable requlations.Be-any-etherregulation-parts-apply-te-me?

1036.30 Submission of information.

Subpart B—Emission Standards and Related Requirements
1036.1010 Overview of exhaust emission standards.

1036.104 Criteria pollutant emission standards—NOx, HC, PM, and CO.
1036.108 Greenhouse gas emission standards—CO2, CH4, and N2O.
1036.110 Diagnostic controls.

1036.111 Inducements related to SCR.

1036.115 Other requirements.

1036.120 Emission-related warranty requirements.

1036.125 Maintenance instructions and allowable maintenance.
1036.130 Installation instructions for vehicle manufacturers.

1036.135 Labeling.

1036.140 Primary intended service class and engine cycle.

1036.150 Interim provisions.

Subpart C—Certifying Engine Families

1036.201 General requirements for obtaining a certificate of conformity.
1036.205 Requirements for an application for certification.\What-mustHnelude-in-my
e

1036.210 Preliminary approval before certification.

1036.225 Amending my-applications for certification.

1036.230 Selecting engine families.

1036.235 Testing requirements for certification.

1036.240 Demonstrating compliance with criteria pollutant emission standards.
1036.241 Demonstrating compliance with greenhouse gas emission standards.
1036.245 Deterioration factors for exhaust emission standards.

1036.246 Verifying deterioration factors.

1036.250 Reporting and recordkeeping for certification.

1036.255 What-decistonsmay-EPA makeregarding-my-aoversight on certificates of
conformity2.

Subpart D—Testing Production Engines and Hybrid Powertrains

1036.301 Measurements related to GEM inputs in a selective enforcement audit.
Subpart E—In-use Testing
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1036.401 Testing requirements for in-use engines.tr-use-testing-

1036.405 Overview of the manufacturer-run field-testing program.

1036.410 Selecting and screening vehicles and engines for testing.

1036.415 Preparing and testing engines.

1036.420 Pass criteria for individual engines.

1036.425 Pass criteria for engine families.

1036.430 Reporting requirements.

1036.435 Recordkeeping requirements.

1036.440 Warranty obligations related to in-use testing.

Subpart F—Test Procedures

1036.501 Hew-do-+run-a-valid-emissiontest2General testing provisions.

1036.503 Engine data and information fer-to support vehicle certification.

1036.505 Supplemental Emission Testemission-test.

1036.510 Federal Test ProcedureFransient-testing.

1036.512 Low Load Cycle.

1036.514 Clean Idle test.

1036.515 Test procedures for off-cycle testing.

1036.520 Test procedures to verify deterioration factors.

1036.522 Infrequently regenerating aftertreatment devices.1036.525-Hybrid-engines:
1036.527 Powertrain system rated power determination.

1036.530 Calculating greenhouse gas emission rates.

1036.535 Determining steady-state engine fuel maps and fuel consumption at idle.
1036.540 Determining cycle-average engine fuel maps.

1036.543 Carbon balance error verification.

Subpart G—Special Compliance Provisions

1036.601 Overview of compliance provisions.What-compliance-provisions-apphy?
1036.605 Alternate emission standardsGHG-exemption for engines used in specialty vehicles.
1036.610 Off-cycle technology credits and adjustments for reducing greenhouse gas emissions.
1036.615 Engines with Rankine cycle waste heat recovery and hybrid powertrains.
1036.620 Alternate CO2 standards based on model year 2011 compression-ignition engines.
1036.625 In-use compliance with CO> family emission limits (FELS).

1036.630 Certification of engine GHG-greenhouse gas emissions for powertrain testing.
1036.635—[Reserved]

1036.655 Special provisions for diesel-fueled engines sold in American Samoa or the
Commonwealth of the Northern Mariana Islands.

Subpart H—Averaging, Banking, and Trading for Certification

1036.701 General provisions.

1036.705 Generating and calculating emission credits.

1036.710 Averaging.

1036.715 Banking.

1036.720 Trading.

1036.725 Required information for certification. What-must-Hnelude-in-my-appheationfor
1036.730 ABT reports.

1036.735 Recordkeeping.

1036.740 Restrictions for using emission credits.
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1036.741 Using emission credits from electric vehicles and hydrogen fuel-cell vehicles.
1036.745 End-of-year CO2 credit deficits.

1036.750 Consequences for noncompliance What-can-happen-it-do-not-comphywith-the
1036.755 Information provided to the Department of Transportation.
Subpart I—Definitions and Other Reference Information

1036.801 Definitions.

1036.805 Symbols, abbreviations, and acronyms.

1036.810 Incorporation by reference.

1036.815 Confidential information.

1036.820 Requesting a hearing.

1036.825 Reporting and recordkeeping requirements.

Appendix A te-of Part 1036—Summary of Previous Emission Standards
Appendix B te-of Part 1036—Transient Duty Cycles

Appendix C te-of Part 1036 — Default Engine Fuel Maps for § 1036.540

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

Subpart A—Overview and Applicability

§ 1036.1 Applicability.Dees-this-part-apply-for-my-engines?
(a) Except as specified in 8 1036.5, the provisions of this part apply for engines that will be

mstalled in heavy duty vehlcles (|nclud|ng gllder vehlcles)ebe\,te—léI-OOQJpeund&G\ANR—fer

(b) Heavv dutv engines produced before model year 2027 are sub|ect to greenhouse gas emission
standards and related provisions under this part as specified in 81036.108; these engines are
subject Fhis-part-doesnotapphy-with-respeet-to exhaust emission standards for HC, CO, NOx,
ander PM and related provisions under 40 CFR part 86, subpart A, instead of this part, except as
follows:

(1) The provisions of 88 1036.115, 1036.501(f), and 1036.601 apply.

(2) 40 CFR parts 85 and/er 86 may specify that certain provisions apply.

(3) Fheprovisions-6F5-1036-501th 1) apphy-

This part describes how several individual provisions are optional or mandatory before model

year 2027. For example, 81036.150(a) describes how you may generate emission credits by

meeting the standards of this part before model year 2027.
(c) The provisions of this part also apply for fuel conversions of all engines described in
paragraph (a) of this section as described in 40 CFR 85.502.
(d) Gas turbine heavy-duty engines and other heavy-duty engines not meeting the definition
compression-ignition or spark-ignition are deemed to be compression-ignition engines for
purposes of this part.

8 1036.2 Compliance responsibility \Whe-is-responsible-for-comphiance?

The regulations in this part £836-contain provisions that affect both engine manufacturers and
others. However, the requirements of this part are generally addressed to the engine
manufacturer(s). The term "you" generally means the engine manufacturer(s), especially for
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issues related to certification. Additional requirements and prohibitions apply to other persons as
specified in subpart G of this part and 40 CFR part 1068.

§ 1036.5 Excluded engines.\Which-engines-are-excluded-from-thispart’srequirements?

() The provisions of this part do not apply to engines used in medium-duty passenger vehicles
or other heavy-duty vehicles that are subject to regulation under 40 CFR part 86, subpart S,
except as specified in 40 CFR part 86, subpart S, and § 1036.150(j). For example, this exclusion
applies for engines used in vehicles certified to the standards of 40 CFR 86.1818 and 86.1819.
(b) An engine installed in a heavy-duty vehicle that is not used to propel the vehicle is not a
heavy-duty engine. The provisions of this part therefore do not apply to these engines. Note that
engines used to indirectly propel the vehicle (such as electrical generator engines that provide
power to batteries for propulsion) are subject to this part. See 40 CFR part 1039, 1048, or 1054
for other requirements that apply for these auxiliary engines. See 40 CFR part 1037 for
requirements that may apply for vehicles using these engines, such as the evaporative emission
requirements of 40 CFR 1037.103.
(c) The provisions of this part do not apply to aircraft or aircraft engines. Standards apply
separately to certain aircraft engines, as described in 40 CFR part 87.
(d) The provisions of this part do not apply to engines that are not internal combustion engines,
except as specified in §1036.741. For example, the provisions of this part generally do not apply
to fuel cells. Note that gas turbine engines are internal combustion engines.
(e) The provisions of this part do not apply for model year 2013 and earlier heavy-duty engines
unless they were:

(1) Voluntarily certified to this part.

(2) Installed in a glider vehicle subject to 40 CFR part 1037.

§ 1036.10 Organization of this part. How-is-this-part-erganized?
This part 2036-is divided into the following subparts:

(a) Subpart A of this part defines the applicability of this part 2636-and gives an overview of
regulatory requirements.

(b) Subpart B of this part describes the emission standards and other requirements that must be
met to certify engines under this part. Note that 8 1036.150 describes certain interim
requirements and compliance provisions that apply only for a limited time.

(c) Subpart C of this part describes how to apply for a certificate of conformity.

(d) Subpart D of this part addresses testing of production engines.

(e) Subpart E of this part describes provisions for testing in-use engines.

(f) Subpart F of this part describes how to test your engines (including references to other parts
of the Code of Federal Regulations).

(g) Subpart G of this part describes requirements, prohibitions, and other provisions that apply to
engine manufacturers, vehicle manufacturers, owners, operators, rebuilders, and all others.

(h) Subpart H of this part describes how you may generate and use emission credits to certify
your engines.

(1) Subpart I of this part contains definitions and other reference information.

§ 1036.15 Other applicable regulations.Be-ary-etherregulationpartsapply-to-me?
(a) Parts 85 and 86 of this chapter describes additional provisions reguirements-that apply to

engines that are subject to this part-1036. See § 1036.601.-Fhis-part-extensivelyreferences
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(b) Part 1037 of this chapter describes requirements for controlling evaporative emissions and
greenhouse gas emlssmns from heavy-duty vehlcles whether or not they use englnes certified

under thls part.

(c) Part 1065 of this chapter describes procedures and equipment specifications for testing
engines to measure exhaust emissions. Subpart F of this part $836-describes how to apply the
provisions of part 1065 of this chapter to determine whether engines meet the exhaust emission
standards in this part.
(d) Certain-previsiens-efpThe requirements and prohibitions of part 1068 of this chapter apply
as specified in § 1036.601 to everyone, including anyone who manufactures, imports, installs,
owns, operates, or rebU|Ids any of the englnes subject to th|s part—l@% or vehlcles contalnlng
these engines. Pa
netneeessantyaeply#emﬂengmesepau—petsens—See § 1036 601 to determlne how to apply
the part 1068 regulations for heavy-duty engines. The issues addressed by these provisions
include these seven areas:

(1) Prohibited acts and penalties for engine manufacturers, vehicle manufacturers, and others.

(2) Rebuilding and other aftermarket changes.

(3) Exclusions and exemptions for certain engines.

(4) Importing engines.

(5) Selective enforcement audits of your production.

(6) Recall.

(7) Procedures for hearings.
(e) Other parts of this chapter apply if referenced in this part.

§ 1036.30 Submission of information.

Unless we specify otherwise, send all reports and requests for approval to the Designated
Compliance Officer (see 8 1036.801). See § 1036.825 for additional reporting and recordkeeping
provisions.

Subpart B—Emission Standards and Related Requirements

8 1036 1016 OverV|eW of exhaust emlssmn standards

theente#ta—pe”utant—standa#dsef—ét@—@FR—pa%&(a) You must show that enqmes meet the

following exhaust emission standards:
(1) Criteria pollutant standards for NOx, HC, PM, and CO apply as described in §1036.104.
(2) Greenhouse gas (GHG) standards for CO2, CH4, and N20 apply as described in
§1036.108.
(b) You may optionally demonstrate compliance with the emission standards of this part by
testing hybrid engines and hybrid powertrains, rather than testing the engine alone. Except as
specified, provisions of this part that reference engines apply equally to hybrid engines and
hybrid powertrains.
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§ 1036.104 Criteria pollutant emission standards—NOy, HC, PM, and CO.
This section describes the applicable NOx, HC, CO, and PM standards for model years 2027 and
later. These standards apply equally for all primary intended service classes unless otherwise
noted.
(a) Emission standards. Exhaust emissions may not exceed the standards in this section for the
specified duty cycle, as follows:
(1) Measure emissions over the specified duty cycles using the test procedures described in
subpart F of this part.
(2) The following emission standards apply over the FTP and SET duty cycles:

Table 1 of §1036.104—FTP and SET Emission Standards

Model Year NOx HC PM CO
—_— ma/hp-hr ma/hp-hr ma/hp-hr g/hp-hr
2027-2030 35 60 5 6.0
2031 and later 20? 40 5 6.0

¥The NOx standard identified for Heavy HDE applies for an intermediate useful life of
435,000 miles, 10 years, or 22,000 hours, whichever comes first. A standard of 40
ma/hp-hr applies for the rest of the useful life.

(3) The following emission standards apply for compression-ignition engines over the Low
Load Cycle:

Table 2 of §1036.104—Low Load Cycle Emission Standards

Model Year NO« HC PM CO
EE— ma/hp-hr ma/hp-hr ma/hp-hr g/hp-hr
2027-2030 90 140 5 6.0
2031 and later 50?2 60 5 6.0

4The NOx standard identified for Heavy HDE applies for an intermediate useful life of
435,000 miles, 10 years, or 22,000 hours, whichever comes first. A standard of 100
ma/hp-hr applies for the rest of the useful life.

(4) Off-cycle emission standards apply for compression-ignition engines using the
procedures specified in §1036.515. For the idle bin, the NOx off-cycle emission standard is
10.0 g/hr starting in model years 2027 through 2030 and 7.5 g/hr starting in model year 2031.
Additional off-cycle emission standards apply as described in the following table:
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Table 3 of §1036.104—Off-Cycle Emission Standards for Compression-lgnition Engines

Model Bin NOx HC PM CO
Year — ma/hp-hr ma/hp-hr ma/hp-hr g/hp-hr
Low load 180 280 10 12.0
2027-2030 Medium/high load | 70 120 10 12.0
2031 and Low load 752 90 8 9.0
later Medium/high load | 302 60 8 9.0

aThe low load and medium/high load NOXx standards identified for Heavy HDE apply for
an intermediate useful life of 435,000 miles, 10 years, or 22,000 hours, whichever comes
first. A low load bin standard of 150 mg/hp-hr and a medium/high load bin standard of 60
ma/hp-hr apply for the rest of the useful life.

(b) Clean Idle. You may optionally certify compression-ignition engines to the Clean Idle NOx
emission standard using the Clean Idle test specified in § 1036.514. The optional Clean Idle NOx
emission standard is 30.0 g/h before model year 2024, 10.0 g/h for model years 2024 through
2026, and 5.0 g/hr for model year 2027 and later. The mass emission rate of HC, CO, and PM in
g/hr during the Clean Idle test may not exceed the emission results from the idle modes of the
SET duty cycle as described in § 1036.505(h) or the idle segments of the FTP duty cycle as
described in 8 1036.510(q). The standard applies separately to each mode of the Clean Idle test.
If you certify an engine family to the Clean Idle standards, it is subject to all these voluntary
standards as if they were mandatory.
(c) Averaging, banking, and trading. You may generate or use emission credits under the
averaging, banking, and trading (ABT) program described in subpart H of this part for
demonstrating compliance with NOx emission standards in paragraph (a) of this section. You
must meet the PM, HC, and CO emission standards in 8§1036.104(a) without generating or using
emission credits.
(1) To generate or use emission credits, you must specify a family emission limit for each
engine family. Declare the family emission limit corresponding to full useful life for engine
operation over the FTP duty cycle, FELFtp, expressed to the same number of decimal places
as the emission standard. Use FELFrtp to calculate emission credits in subpart H of this part.
(2) The following NOx FEL caps are the maximum values you may specify for FELFtp:
(i) 150 mg/hp-hr for model year 2027 through 2030 Spark-ignition HDE, Light HDE,
Medium HDE, and Heavy HDE.
(i1) 50 mg/hp-hr for model year 2031 and later Spark-ignition HDE, Light HDE, and
Medium HDE.
(iii) 70 mg/hp-hr for model year 2031 and later Heavy HDE.
(3) Calculate the NOx family emission limit, FEL [cyclelnox, that applies for each duty-cycle or
off-cycle standard using the following equation, noting that you must also use this approach

to determine the FEL for each cycle that applies for Heavy HDE at intermediate useful life:
FELFTPNOX

StdprpNox

FEL[cycle]NOx = Std[cycle]NOx :

Eq. 1036.104-1

Where:

Stdeycleinox = the NOx emission standard that applies for the applicable cycle under paragraph
(a) of this section for engines not participating in the ABT program.
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FELrrenox = the engine family’s declared FEL for NOx over the FTP duty cycle from
paragraph (c)(1) of this section.

Stdrrenox = the NOx emission standard that applies for the FTP duty cycle under paragraph
(a) of this section for engines not participating in the ABT program.

Example for model year 2029 Medium HDE for the SET:
Stdsetnox = 35 mg/hp-hr
FELFrr = 121 mag/hp-hr
Stdrrenox = 35 mg/hp-hr

121
FELSETNOX =35- f =121 mg/hp - hr

(4) The family emission limits in this paragraph (c) serve as the emission standards for

compliance testing instead of the standards specified in this section.
(d) Fuel types. The exhaust emission standards in this section apply for engines using the fuel
type on which the engines in the engine family are designed to operate. You must meet the
numerical emission standards for HC in this section based on the following types of hydrocarbon
emissions for engines powered by the following fuels:

(1) Alcohol-fueled engines: NMHCE emissions.

(2) Gaseous-fueled engines: NMINEHC emissions.

(3) Other engines: NMHC emissions.
(e) Useful life. The exhaust emission standards of this section apply for the useful life, expressed
in vehicle miles, or hours of engine operation, or years in service, whichever comes first, as
follows:

Table 4 of §1036.104—Useful life by Primary Intended Service Class

. Model year Model year
Prmany | ”thg‘sged 2027 through 2030 2031 and later
—_ Miles Years Miles Years
Spark-ignition HDE | 155,000 12 200,000 15
Light HDE 190,000 12 270,000 15
Medium HDE 270,000 11 350,000 12
Heavy HDE? 600,000 11 800,000° 12

aUseful life for Heavy HDE is also expressed as 32,000 operating hours for
model year 2027 through 2030, and 40,000 operating hours for model year
2031 and later. For an individual engine, the useful life is no shorter than
10 years or 100,000 miles, whichever occurs first, regardless of operating
hours.

bAdditional standards apply for Heavy HDE during an intermediate useful
life of 435,000 miles, 10 years, or 22,000 hours, whichever comes first.

(f) Applicability for testing. The emission standards in this subpart apply to all testing, including
certification, selective enforcement audits, and in-use testing. For selective enforcement audits,
we may require you to perform the appropriate duty-cycle testing as specified in §§1036.505,
1036.510 and 1036.512. The off-cycle standards in this section apply for duty-cycle testing you
perform for a selective enforcement audit. We may direct you to do additional testing to show
that your engines meet the off-cycle standards.
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§ 1036.108 Greenhouse gas emission standards—CO,, CH4, and N2O.
This section contains standards and other regulations applicable to the emission of the air

pollutant defined as the aggregate group of six greenhouse gases: carbon dioxide, nitrous oxide,
methane, hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride. This section describes

the applicable CO2, N20, and CH4 standards for engines.—Fhese-standards-de-not-apphy-for
engines-used-in-vehicles subject to-{or voluntarily certified-to) the CO»-N-Oand CHa4 standards

e = e
(a) Emission standards. Fhre-eEmission standards a-this-paragraph-a)-apply for engines and
optionally powertrains measured using the test procedures specified in subpart F of this part as

follows:

(1) CO2 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 CO2 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 Mmedium HDE and Hheavy
heawy-duty-enginesHDE certified as tractor engines, measure CO2 emissions using the SET

steady -state duty cycle speC|f|ed in § 1036. 5051—€Feiemd4ees—ﬂ4e§u1eple#}en¢e%m4sﬂen

ThIS testlng W|th the SET duty cycle § mtended for englnes deS|gned to be used prlmarlly in

tractors and other line-haul applications. Note that the use of some SET-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 Mmedium HDE and Hheavy heawy-duty
enginesHDE certified as both tractor and vocational engines, measure CO2 emissions using
the steady-stateSET -duty cycle specified in § 1036.504505 and the FTP transient duty cycle
specified in § 1036.510. Testing with both SET and FTP duty cycles is intended for engines
that are designed for use in both tractor and vocational applications. For all other engines
(including Spark-ignition HDE), measure CO2 emissions using the apprepriate-ETP transient

duty cycle specified in § 1036.510%.
(i) The COz2 standard is 627 g/hp-hr for all spark-ignition engines for model years 2016
through 2020. This standard continues to apply in later model years for all spark-ignition

engines that are not Hheavy HDEheawy-duty-engines.

(i) The following CO2 standards apply for compression-ignition engines (in g/hp-hr):

Table 1 of §1036.108—Compression-Ignition Engine Standards for Model YearsM¥- 2014 -

2020
Light Heavy- Medium Heavy Medium Heavy
Model Years Duty Heavy-Duty- | Heavy-Duty- | Heavy-Duty- | Heavy-Duty-
Vocational Vocational Tractor Tractor
2014-2016 600 600 567 502 475
2017-2020 576 576 555 487 460

(iii) The following CO2 standards apply for compression-ignition engines and all Hheavy

HDEheawy-duty-engines (in g/hp-hr):
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Table 2 of 81036.108—Compression-Ignition Engine Standards for Model YearsM¥ 2021 and

Later
Light Heavy- Medium Heavy Medium Heavy
Model Years Duty Heavy-Duty- | Heavy-Duty- | Heavy-Duty- | Heavy-Duty-
Vocational Vocational Tractor Tractor
2021-2023 563 545 513 473 447
2024-2026 555 538 506 461 436
2027 and later | 552 535 503 457 432

(iv) You may certify spark-ignition engines to the compression-ignition standards for the

appropriate model year under this paragraph (a). If you do this, those engines are treated

as compression-ignition engines for all the provisions of this part.
(2) The CHa4 emission standard is 0.10 g/hp-hr when measured over the applicable transient
duty cycle specified in § 1036.51040-CFRpart-86,-subpart-N. This standard begins in model
year 2014 for compression-ignition engines and in model year 2016 for spark-ignition
engines. Note that this standard applies for all fuel types just like the other standards of this

section.

(3) The N20 emission standard is 0.10 g/hp-hr when measured over the transient duty cycle

specified in § 1036.51040-CFRpart-86;-subpart-N. This standard begins in model year 2014

for compression-ignition engines and in model year 2016 for spark-ignition engines.
(b) Family Certification Levels. You must specify a CO2 Family Certification Level (FCL) for
each engine family. The FCL may not be less than the certified emission level for the engine
family. The CO2 Family Emission Limit (FEL) for the engine family is equal to the FCL
multiplied by 1.03.
(c) Averaging, banking, and trading. You may generate or use emission credits under the
averaging, banking, and trading (ABT) program described in subpart H of this part for
demonstrating compliance with CO2 emission standards. Credits (positive and negative) are
calculated from the difference between the FCL and the applicable emission standard. As
described in § 1036.705, you may use CO: credits to certify your engine families to FELs for
N20 and/or CHa, instead of the N2O/CHg4 standards of this section that otherwise apply. Except
as specified in 88 1036.150 and 1036.705, you may not generate or use credits for N2O or CHa

emissions.

(d) Useful life. The exhaust emission standards of this section apply for the fuH-useful life,
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Table 3 of §1036.108—Useful life by Primary Intended Service Class for Model Year 2021 and
Later

Primary Intended Service Class Miles Years
Spark-ignition HDE 150,000 15
Light HDE 150,000 15
Medium HDE 185,000 10
Heavy HDE? 435,000 10

aUseful life for Heavy HDE is also expressed as 22,000 operating hours.
For an individual engine, the useful life is no shorter than 10 years or
100,000 miles, whichever occurs first, regardless of operating hours.

(e) Applicability for testing. The emission standards in this subpart apply as specified in this
paragraph (e) to all duty-cycle testing (according to the applicable test cycles) of testable
configurations, including certification, selective enforcement audits, and in-use testing. The CO:
FCLs serve as the CO2 emission standards for the engine family with respect to certification and
confirmatory testing instead of the standards specified in paragraph (a)(1) of this section. The
FELSs serve as the emission standards for the engine family with respect to all other duty-cycle
testing. See 88 1036.235 and 1036.241 to determine which engine configurations within the
engine family are subject to testing. Note that engine fuel maps and powertrain test results also
serve as standards as described in § 1036.535, § 1036.540, § 1036.630 and 40 CFR 1037.550.

§ 1036.110 Diagnostic controls.

Onboard diagnostic (OBD) systems must generally detect malfunctions in the emission control
system, store trouble codes corresponding to detected malfunctions, and alert operators
appropriately. Starting in model year 2027, new engines must have OBD systems as described in
this section. You may optionally comply with any or all of the requirements of this section
instead of 40 CFR 86.010-18 in earlier model years.
(a) Chassis-based OBD requirements apply instead of the requirements of this section for certain
engines as follows:
(1) Heavy-duty engines intended to be installed in heavy duty vehicles at or below 14,000
pounds GVWR must meet the requirements in 40 CFR 86.1806.
(2) Heavy-duty spark-ignition engines intended to be installed in heavy-duty vehicles above
14,000 pounds GVWR may meet the requirements in 40 CFR 86.1806 if the engines share
essential design characteristics with engines that the engine manufacturer also installs in
vehicles certified under 40 CFR part 86, subpart S.

52



(b) Engines must comply with the 2019 heavy-duty OBD requirements adopted for California as
described in this paragraph (b). California's 2019 heavy-duty OBD requirements are part of 13
CCR 1968.2, 1968.5, 1971.1, and 1971.5 (incorporated by reference in §1036.810). We may
approve your request to certify an OBD system meeting alternative specifications if you
demonstrate that it meets the intent of this section. For example, we may approve your request
for a system that meets a later version of California’s OBD requirements if you demonstrate that
it meets the intent of this section. To demonstrate that your engine meets the intent of this
section, the OBD system meeting alternative specifications must address all the provisions
described in paragraph (b) and (c) of this section. The following clarifications and exceptions
apply for engines certified under this part:
(1) We may approve a small manufacturer’s request to delay complying with the
requirements of this section for up to three model years if that manufacturer has not certified
those engines or other comparable engines in California for those model years.
(2) For engines not certified in California, references to vehicles meeting certain California
Air Resources Board emission standards are understood to refer to the corresponding EPA
emission standards for a given family, where applicable. Use good engineering judgment to
correlate the specified standards with the EPA standards that apply under this part. You must
describe in your application for certification how you will perform testing to demonstrate
compliance with OBD requirements to represent all your engine families over five or fewer
model years.
(3) Engines must comply with OBD requirements throughout the useful life as specified in §
1036.104.
(4) The purpose and applicability statements in 13 CCR 1971.1(a) and (b) do not apply.
(5) Compression-ignition engines are subject to a NOx threshold of 0.40 g/hp-hr and a PM
threshold of 0.03 g/hp-hr for operation on the FTP and SET duty cycles. Spark-ignition
engines are subject to the following thresholds:
(i) 0.015 g/hp-hr for PM emissions.
(1) 0.30 g/hp-hr for monitors detecting a malfunction before NOx emissions exceed 1.5
times the applicable standard.
(ii1) 0.35 g/hp-hr for monitors detecting a malfunction before NOx emissions exceed 1.75
times the applicable standard.
(iv) 0.60 g/hp-hr for monitors detecting a malfunction before NOx emissions exceed 3.0
times the applicable standard.
(6) The testing and reporting requirements in 13 CCR 1971.1(i)(2.3) and (2.4) do not apply.
(7) The deficiency provisions described in paragraph (d) of this section apply instead of 13
CCR 1971.1 (K).
(8) Capture the following elements as freeze frame data:
(i) Data parameters specified in 13 CCR 1971.1(h)(4.2) and (4.3).
(ii) System health monitor parameters specified in paragraph (c)(3) of this section.
(9) Design compression-ignition engines to make the following additional parameters
available for reading with a generic scan tool, if so equipped:
(1) Engine and vehicle parameters. Status of parking brake, neutral switch, brake switch,
and clutch switch, wastegate control solenoid output, wastegate position (commanded
and actual), speed and output shaft torque consistent with §1036.115(d).
(ii) Diesel oxidation catalyst parameters. Include inlet and outlet pressure and
temperature for the diesel oxidation catalyst.

53



(iii) Particulate filter parameters. Include filter soot load and ash load for all installed
particulate filters.
(iv) EGR parameters. Include differential pressure for exhaust gas recirculation.
(v) SCR parameters. Include DEF guality-related signals, output of aftertreatment doser
system (pump and injectors), DEF coolant control valve position (commanded and
actual), DEF tank temperature, DEF system pressure, DEF pump commanded percentage,
DEF doser control status, DEF line heater control outputs.
(vi) Include any additional parameters if they are related to engine derating or other
inducements under §1036.111 or §1036.125.
(10) Design spark-ignition engines to make the following additional parameters available for
reading with a generic scan tool, if appliable:
(i) Air/fuel enrichment parameters. Percent of time in enrichment, both for each trip (key-
on to key-off) and as a cumulative lifetime value. Track values separately for enrichment
based on throttle, engine protection, and catalyst protection.
(i) Component temperature parameters. Include component temperatures (measured and
modeled, if applicable) used for catalyst protection.
(11) If you have an approved Executive order from the California Air Resources Board for a
given engine family, we may rely on that Executive order to evaluate whether you meet
federal OBD requirements for that same engine family or an equivalent engine family.
Engine families are equivalent if they are identical in all aspects material to emission
characteristics. EPA would count two equivalent engines families as one for the purposes of
determining OBD demonstration testing requirements. Send us the following information:
(i) You must submit additional information as needed to demonstrate that you meet the
requirements of this section that are not covered by the California Executive order.
(ii) Send us results from any testing you performed for certifying engine families
(including equivalent engine families) with the California Air Resources Board, including
the results of any testing performed under 13 CCR 1971.1(i)(2.3) and (2.4), 13 CCR
1971.1(1), and 13 CCR 1971.5(b).
(iii) We may require that you send us additional information if we need it to evaluate
whether you meet the requirements of this section. This may involve sending us copies of
documents you send to the California Air Resources Board.
(c) The following additional provisions apply:
(1) Design the diagnostic system to display the following information in the cab:
(1) The health monitoring information specified in paragraph (b)(8) of this section.
(ii) The information related to inducements as specified in 81036.111(f).
(2) Diagnostic testing to measure the effectiveness of DEF dosing must be made available for
use with either a generic scan tool or an equivalent alternative method (such as an option
commanded through a vehicle system menu).
(3) The following provisions related to system health monitors apply:
(1) Provide the following information related to particulate filters:
(A) An indicator of general system wear, such as the total number of regeneration
events that have taken place since installing the current particulate filter.
(B) Indicator of historical and current active and passive regeneration frequency.
(C) The estimated mileage until the particulate filter needs cleaning to remove
accumulated ash.
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(D) Information describing any disabled regeneration if this is accompanied by
engine derating. Also include the reason for disabling.
(ii) Provide the following information related to SCR:
(A) An indicator of historical and current DEF consumption.
(B) Information describing any disabled DEF dosing if this is accompanied by engine
derating. Also include the reason for disabling.
(C) Information describing any detected flow obstruction in DEF lines or dosing
valve in anticipation of triggering an inducement under 81036.111(b)(2).
(iii) Provide an indication of EGR valve health, such as by comparing commanded and
actual EGR position.
(iv) Provide an indicator of EGR cooler performance, such as by displaying parameters
described in 13 CCR 1971.1(e)(3.2.5).
(v) Provide current data under paragraphs (c)(3)(i) and (ii) of this section based on a
default method of updating or resetting collected data. For example, the current data may
include information from the Active 100-Hour Array or Stored 100-Hour Array. The
system must allow the operator to perform a manual reset to start collecting new data on
demand.

(d) You may ask us to accept as compliant an engine that does not fully meet specific

requirements under this section. The following provisions apply regarding OBD system

deficiencies:

(1) We will not approve a deficiency for gasoline-fueled or diesel-fueled engines if it
involves the complete lack of a major diagnostic monitor, such as monitors related to exhaust
aftertreatment devices, oxygen sensors, air-fuel ratio sensors, NOx sensors, engine misfire,
evaporative leaks, and diesel EGR (if applicable). We may approve such deficiencies for
engines using other fuels if you demonstrate that the alternative fuel causes these monitors to
be unreliable.

(2) We will approve a deficiency only if you show us that full compliance is infeasible or
unreasonable considering any relevant factors, such as the technical feasibility of a given
monitor, or the lead time and production cycles of vehicle designs and programmed
computing upgrades.

(3) Our approval for a given deficiency applies only for a single model year, though you may
continue to ask us to extend a deficiency approval in renewable one-year increments. We
may approve an extension if you demonstrate an acceptable level of progress toward
compliance and you show that the necessary hardware or software modifications would pose
an unreasonable burden. We will approve a deficiency for more than two years only if you
further demonstrate that you need the additional lead time to make substantial changes to
engine hardware.

(4) We will not approve deficiencies retroactively.

§ 1036.111 Inducements related to SCR.

Engines using SCR to control emissions depend on a constant supply of diesel exhaust fluid

(DEF). This section describes how manufacturers must design their engines to derate power

output to induce operators to take appropriate actions to ensure the SCR system is working

properly. The requirements of this section apply starting in model year 2027, though you may

comply with the requirements of this section in earlier model years.

(a) General provisions. The following terms and general provisions apply under this section:
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(1) As described in 81036.110, this section relies on terms and requirements specified for

OBD systems by California ARB in 13 CCR 1971.1 (incorporated by reference in

§1036.810).

(2) The provisions of this section apply differently for low-speed vehicles. A low-speed

vehicle is one whose OBD system has recorded an average speed below 20 miles per hour for

the preceding 30 hours of non-idle engine operation. Non-idle engine operation includes all

operating conditions except those that qualify as idle based on OBD system controls as

specified in 13 CCR 1971.1(h)(5.4.10).

(3) An inducement drive cycle consists of four hours of continuous engine operation, without

regard to engine starting.
(b) Fault conditions. Create derate strategies that monitor for and trigger an inducement based on
the following conditions:

(1) DEF supply falling to a level corresponding to three hours of engine operation, based on

available information on DEF consumption rates.

(2) Blocked DEF lines or dosing valves.

(3) DEF quality failing to meet your concentration specifications.

(4) Open circuit faults related to the following: DEF tank level sensor, DEF pump, DEF

guality sensor, SCR wiring harness, NOx sensors, DEF dosing valve, DEF tank heater and

aftertreatment control module.

(5) Monitor for a missing catalyst.
(c) NOx override. Reset the Active 100 Hour Array in the OBD system when the engine detects a
fault condition identified in paragraph (b) of this section (but do not reset the Active 100 Hour
Array if an additional fault occurs before the fault condition is resolved). Use NOx sensor data to
override engine derates as described in this paragraph (c) after the engine detects the fault
condition. Override the onset of derating associated with a fault condition if the NOx conversion
efficiency in the Active 100 Hour Array is within 10 percent of the NOx conversion efficiency
stored in the lifetime array for OBD REAL Bin 13 and 14. The Active 100 Hour Array and the
Lifetime Array are referenced in 13 CCA 1971.1(h)(5.3.2)(A) and (C), respectively. Calculate
the NOx conversion efficiency relative to the lifetime value using the following equation and
override inducements if the calculated override factor is at or below 0.10:

NLife — M100

Override factor =
TLife

Where:
1 = NOx conversion efficiency = w Use appropriate values from OBD REAL Bin 13

and 14 from the Lifetime Array for nLife and from the Active 100 Hour Array for #10o.
min = NOx mass entering the catalyst. Use “NOx mass — engine out” from 13 CCA 1971.1

(h)(5.3.1)(A).
Mout = NOx mass exiting catalyst. Use “NOx mass — tailpipe” from 13 CCA 1971.1

(h)(5.3.1)(B).
(d) Derate schedule. Engines must follow the derate schedule described in this paragraph (d) if
the engine detects a fault condition identified in paragraphs (b) and (c) of this section. The derate
takes the form of a maximum drive speed for the vehicle. This maximum drive speed decreases
over time based on hours of engine operation without regard to engine starting or mode of
operation. Apply speed-limiting derates according to the following schedule:
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Table 1 of §1036.111—Derate Schedule for Detected Faults

Non-idle hours of engine Default maximum speed Maximum speed for low-
operation? (mi/hr) speed vehicles (mi/hr)
0 65 50
6 60 45
12 55 40
60 50 35

aHours start counting when the engine detects a fault condition specified in paragraph (b) of
this section and the override factor for NOx conversion efficiency is above 0.10. For DEF
supply, you may program the engine to reset the timer to three hours when the engine detects
an empty DEF tank.

(e) Multiple and continuing faults. The following provisions apply if the engine detects fault
conditions after starting with the derate schedule specified in paragraph (d) of this section:
(1) The determination to qualify a low-speed vehicle in paragraph (a)(2) of this section
applies at the point that the engine first detects a fault condition and continues to apply until
the fault condition is fully resolved, as specified in paragraph (h) of this section.
(2) Apply the provisions of this section independently for each fault, except as specified in
this section.
(f) In-cab display. The in-cab display required in 81036.110(c) must indicate the condition that
triggered the pending or active derate The display must indicate “inducement pending” as long as
the system is evaluating NOx conversion efficiency without finding that the override factor is
above 0.10. Once calculated NOx conversion efficiency confirms the fault condition, the display
must identify the current stage of derating and show a countdown timer to estimate the time or
distance remaining before the next stage.
(q) Deactivating derates. Once the override factor for NOx conversion efficiency confirms a
detected fault condition, do not use it alone to deactivate derates. Rather, program the engine to
deactivate derates as follows:
(1) Evaluate whether the detected fault condition continues to apply and reset the Active 100
Hour Array in the OBD system when the fault condition no longer exists. Deactivate derates
if the engine confirms that the fault condition is resolved and the override factor for NOx
conversion efficiency is at or below 0.10 for a full inducement drive schedule.
(2) Allow a generic scan tool to tentatively deactivate inducement-related fault codes while
the vehicle is not in motion. Reactivate the derate at the same point in the derate schedule if
the engine detects the same fault condition during a full inducement drive schedule.
(3) Treat any fault condition that recurs within 80 hours of engine operation as the same
triggering condition, which would restart the derate at the same point that the system last
deactivated the derate.

§ 1036.115 Other requirements.

requirements, except as noted elsewhere in this part:

(a) Crankcase emissions. Crankcase emissions may not be discharged directly into the ambient
atmosphere from any engine throughout its useful life. For purposes of this paragraph (a),

57



crankcase emissions that are routed to the exhaust upstream of exhaust aftertreatment during all

operation are not considered to be discharged directly into the ambient atmosphere.

(b) Fuel mapping. You must perform fuel mapping for your engine as described in §

1036.510(b).

(c) Evaporative emissions. You must design and produce your engines to comply with

evaporative emission standards as follows:

(1) For complete heavy-duty vehicles you produce, you must certify the vehicles to emission
standards as specified in 40 CFR 1037.103.

(2) For incomplete heavy-duty vehicles, and for engines used in vehicles you do not produce,
you do not need to certify your engines to evaporative emission standards or otherwise meet
those standards. However, vehicle manufacturers certifying their vehicles with your engines
may depend on you to produce your engines according to their specifications. Also, your
engines must meet applicable exhaust emission standards in the installed configuration.

(d) Torgue broadcasting. Electronically controlled engines must broadcast their speed and

output shaft torque (in newton-meters). Engines may alternatively broadcast a surrogate value

for determining torque. Engines must broadcast engine parameters such that they can be read
with a remote device or broadcast them directly to their controller area networks. This

information is necessary for testing engines in the field (see 8§1036.515).

(e) EPA access to broadcast information. |If we request it, you must provide us any hardware,

tools, and information we would need to readily read, interpret, and record all information

broadcast by an engine's on-board computers and electronic control modules. If you broadcast a

surrogate parameter for torque values, you must provide us what we need to convert these into

torgue units. We will not ask for hardware or tools if they are readily available commercially.

(f) Adjustable parameters. Engines that have adjustable parameters must meet all the

requirements of this part for any adjustment in the physically adjustable range.

(1) We may require that you set adjustable parameters to any specification within the
adjustable range during any testing, including certification testing, selective enforcement
auditing, or in-use testing.

(2) General provisions apply for adjustable parameters as specified in 40 CFR 1068.50.

(3) DEF supply and DEF quality are adjustable parameters. The physically adjustable range
includes any amount or gquality of DEF that the engine’s diagnostic system does not trigger
inducement provisions under 8§1036.111.

(q) Prohibited controls. (1) General provisions. You may not design your engines with emission
control devices, systems, or elements of design that cause or contribute to an unreasonable
risk to public health, welfare, or safety while operating. For example, this would apply if the
engine emits a noxious or toxic substance it would otherwise not emit that contributes to such
an unreasonable risk.

(2) Vanadium sublimation in SCR catalysts. For engines equipped with vanadium-based SCR
catalysts, you must design the engine and its emission controls to prevent vanadium
sublimation and protect the catalyst from high temperatures. We will evaluate your engine
design based on the following information that you must include in your application for
certification:
(i) Identify the threshold temperature for vanadium sublimation for your specified SCR
catalyst formulation as described in 40 CFR 1065.1113 through 1065.1121.
(ii) Describe how you designed your engine to prevent catalyst inlet temperatures from
exceeding the temperature you identify in paragraph (g)(2)(i) of this section, including
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consideration of engine wear through the useful life. Also describe your design for
catalyst protection in case catalyst temperatures exceed the specified temperature. In
your description, include how you considered elevated catalyst temperature resulting
from sustained high-load engine operation, catalyst exotherms, particulate filter
regeneration, and component failure resulting in unburned fuel in the exhaust stream.
(h) Defeat devices. You may not equip your engines with a defeat device. A defeat device is an
auxiliary emission control device (AECD) that reduces the effectiveness of emission controls
under conditions that may reasonably be expected in normal operation and use. This does not
apply to auxiliary emission control devices you identify in your application for certification if
any of the following is true:
(1) The conditions of concern were substantially included in the applicable procedure for
duty-cycle testing as described in subpart F of this part.
(2) You show your design is necessary to prevent engine (or vehicle) damage or accidents.
(3) The reduced effectiveness applies only to starting the engine.
(4) The AECD applies only for engines that will be installed in emergency vehicles, and the
need is justified in terms of preventing the engine from losing speed, torque, or power due
abnormal conditions of the emission control system, or in terms of preventing such abnormal
conditions from occurring, during operation related to emergency response. Examples of
such abnormal conditions may include excessive exhaust backpressure from an overloaded
particulate trap, and running out of diesel exhaust fluid for engines that rely on urea-based
selective catalytic reduction.
(i) DEF tanks. Diesel exhaust fluid tanks must be sized to require refilling no more frequently
than the vehicle operator will need to refill the fuel tank, even for worst-case assumptions related
to fuel efficiency and refueling volumes.
(1) Special provisions for spark-ignition engines. The following provisions apply for spark-
ignition engines starting with model year 2027:
(1) Catalyst bed temperature may not fall below 350 °C during extended idle. Describe how
you designed your engine to meet this requirement in your application for certification. You
may ask us to approve alternative strategies to prevent emissions from increasing during idle.
(2) You may use modeled exhaust component temperatures to protect the catalyst instead of
designing the engine to continuously monitor exhaust component temperatures as described
in this paragraph (j)(2). Measure and record component temperatures during engine mapping
and during emission measurements with each required duty cycle. You may use modeled
exhaust temperatures under this paragraph (j)(2) only if all modeled and actual temperatures
differ by 5 °C or less. Submit a second-by-second comparison of the modeled and actual
component temperatures as part of your application for certification.

§ 1036.120 Emission-related warranty requirements.
(a) General requirements. You must warrant to the ultimate purchaser and each subsequent
purchaser that the new engine, including all parts of its emission control system, meets two
conditions:
(1) It is designed, built, and equipped so it conforms at the time of sale to the ultimate
purchaser with the requirements of this part.
(2) It is free from defects in materials and workmanship that may keep it from meeting these
requirements.
(b) Warranty period. Your emission-related warranty must be valid for at least as long as the
minimum warranty periods listed in this paragraph (b) in vehicle miles, or hours of engine
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operation, or years in service, whichever comes first. You may offer an emission-related
warranty more generous than we require. The emission-related warranty for the engine may not
be shorter than any published warranty you offer with or without charge for the engine.
Similarly, the emission-related warranty for any component may not be shorter than any
published warranty you offer without charge for that component. If an extended warranty
requires owners to pay for a portion of repairs, those terms apply in the same manner to the
emission-related warranty. The warranty period begins when the vehicle is placed into service.
The following minimum warranty periods apply:

Table 1 of §1036.120—Warranty by Primary Intended Service Class?

. Model year Model year Model year
P”Sr:fr.\é e' ’gfa”ged 2026 and earlier | 2027 through 2030 | 2031 and later
SCTVICE 7355 Mileage Mileage | Hours | Mileage | Hours
u—agék |gnition 50,000 110,000 | 6,000 | 160,000 |8.000
Light HDE 50,000 150,000 | 7.000 | 210.000 | 10.000
Medium HDE 100,000 220,000 | 11,000 | 280,000 | 14,000
Heavy HDE 100,000 450.000 | 22.000 | 600,000 | 30,000

AWarranty period is also expressed as 5 years for model years 2026 and earlier, 7
years for model years 2027 through 2030, and 10 years for model years 2031 and
later.

(c) Components covered. The emission-related warranty covers all components whose failure
would increase an engine's emissions of any regulated pollutant, including components listed in
40 CFR part 1068, appendix A, and components from any other system you develop to control
emissions. The emission-related warranty covers these components even if another company
produces the component.

(d) Limited applicability. You may deny warranty claims under this section if the operator
caused the problem through improper maintenance or use, subject to the provisions in §
1036.125 and 40 CFR 1068.115.

(e) Owners manual. Describe in the owners manual the emission-related warranty provisions
from this section that apply to the engine.

§ 1036.125 Maintenance instructions and allowable maintenance.

Maintenance includes any inspection, adjustment, cleaning, repair, or replacement of
components and is classified as either emission-related or nonemission-related and each of these
can be classified as either scheduled or unscheduled. Further, some emission-related
maintenance is also classified as critical emission-related maintenance. Give the ultimate
purchaser of each new engine written instructions for maintaining and using the engine. As
described in paragraph (h) of this section, these instructions must identify how owners properly
maintain and use engines for applying regulatory requirements such as emission-related warranty
and defect reporting.

(a) Critical emission-related maintenance. Critical emission-related maintenance includes any
adjustment, cleaning, repair, or replacement of components listed in paragraph (a)(2) of this
section. This may also include other maintenance that you determine is critical, including
maintenance on other critical emission-related components as defined in 40 CFR part 1068, if we
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approve it in advance. You may perform scheduled critical emission-related maintenance during
service accumulation on your emission-data engines at the intervals you specify.
(1) Maintenance demonstration. You must demonstrate that the maintenance is reasonably
likely to be done at the recommended intervals on in-use engines. We will accept DEF
replenishment and other SCR-related maintenance as reasonably likely to occur if your
engine meets the specifications in §1036.111. We will accept other scheduled maintenance as
reasonably likely to occur if you satisfy any of the following conditions:
(i) You present data showing that, if a lack of maintenance increases emissions, it also
unacceptably degrades the engine’s performance.
(i1) You design and produce your engines with a system we approve that displays a
visible signal to alert drivers that maintenance is due, either as a result of component
failure or the appropriate degree of engine or vehicle operation. The signal must clearly
display “maintenance needed”, “check engine”, or a similar message that we approve.
The signal must be continuous while the engine is operating and not be easily eliminated
without performing the specified maintenance. Your maintenance instructions must
specify resetting the signal after completing the specified maintenance. We must approve
the method for resetting the signal. You may not design the system to be less effective at
the end of the useful life or after any other degree of operation. If others install your
engine in their vehicle, you may rely on installation instructions to ensure proper
mounting and operation of the display. Disabling or improperly resetting the system for
displaying these maintenance-related signals without performing the indicated
maintenance violates the tampering prohibition in 42 U.S.C. 7522(a)(3).
(iii) You present survey data showing that at least 80 percent of engines in the field get
the maintenance you specify at the recommended intervals.
(iv) You provide the maintenance free of charge and clearly say so in your maintenance
instructions.
(v) You otherwise show us that the maintenance is reasonably likely to be done at the
recommended intervals.
(2) Minimum scheduled maintenance intervals. You may not schedule replacement of
catalyst beds or particulate filters during an engine’s useful life. You may not schedule other
critical emission-related maintenance more frequently than the minimum intervals specified
in Table 1 and Table 2 of this section or otherwise allowed in this paragraph (a). The
minimum intervals specified for each component applies to actuators, sensors, tubing, valves,
and wiring associated with that component, except as specified.
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Table 1 of 1036.125—Minimum Scheduled Maintenance Intervals for Replacement

Accumulated Miles (Hours) for Components

Spark- .
Component Ignition Light HDE '\H"Sd% Heavy HDE
HDE —
Spark plugs 25,000 (750) NA NA NA
. 100,000 120,000 175,000
DEF filters NA (3,000) (3,600) (5.250)
Crankcase ventilation 60,000 60,000
- 60,000 (1,800) 1 anm + anny | 00,000 (1,800)
valves and filters 60.000 (1,800 (1,800) (1,800) 60.000 (1,800
. ) 100,000
Ignition wires —’—(3 000) NA NA NA
Oxygen sensors 80,000 (2,400) NA NA NA
Air injection system 110,000
components (3,300) NA NA NA
E\?srttéw?;?hgulrttrﬁgr? : 100,000 100,000 250,000 250,000
> 3,000 3,000 7,500 7,500
filters)
Catalyst systems (other
than catalyst beds)
Fuel injectors
Electronic control
E\(/)S;olfstive emission 110.000 110.000 185.000 435,000
3,300 3,300 5,550 (13,050)

canisters

Turbochargers

EGR system
components (including

filters and coolers)

62




Table 2 of 1036.125—Minimum Scheduled Maintenance Intervals for Adjustment or Cleaning

Component

Accumulated Miles (Hours) for Components

Spark-ignition

Particulate filtration system

components
Turbochargers

HDE Light HDE Medium HDE Heavy HDE
Spark plugs 25,000 (750) NA NA NA
EGR-related filters and coolers
Euel injectors 50,000 (1,500) | 50,000 (1,500) | 50,000 (1,500) | 50,000 (1,500)
Crankcase ventilation valves
and filters
DEF filters NA 50,000 (1,500) 50,000 (1,500) 50,000 (1,500)
Ignition wires 50,000 (1,500) NA NA NA
Idle mixture
Oxygen sensors 80,000 (2,400) NA NA NA
Aiir injection system 100.000 (3.000 NA NA NA
components 100.000 (3.000)
Catalyst system components
EGR system components (other
than filters or coolers) 100,000 (3,000) | 100,000 (3,000) | 150,000 (4,500) | 150,000 (4,500)

(3) New technology. You may ask us to approve scheduled critical emission-related

maintenance of components not identified in paragraph (a)(2) of this section that is a direct

result of the implementation of new technology not used in model year 2020 or earlier

engines, subject to the following provisions:

(i) Your request must include your recommended maintenance interval, including data to

support the need for the maintenance, and a demonstration that the maintenance is likely

to occur at the recommended interval using one of the conditions specified in paragraph

(a)(1) of this section.

(ii) For any such new technology, we will publish a Federal Reqgister notice based on

information you submit and any other available information to announce that we have

established new allowable minimum maintenance intervals. Any manufacturer objecting

to our decision may ask for a hearing (see §1036.820).

(b) Recommended additional maintenance. You may recommend any amount of maintenance

that is additional to what we approve for critical emission-related components in paragraph (a) of

this section for those components, as long as you state clearly that the recommended additional

maintenance steps are not necessary to keep the emission-related warranty valid. If operators do

the maintenance specified in paragraph (a) of this section, but not the recommended additional

maintenance, this does not allow you to disqualify those engines from in-use testing or deny a

warranty claim. Do not take these maintenance steps during service accumulation on your

emission-data engines.

(c) Special maintenance. You may specify more frequent maintenance to address problems

related to special situations, such as atypical engine operation. You must clearly state that this

special maintenance is associated with the special situation you are addressing. We may

disapprove your maintenance instructions if we determine that you have specified special

maintenance steps to address engine operation that is not atypical, or that the maintenance is

unlikely to occur in use. If we determine that certain maintenance items do not qualify as special
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maintenance under this paragraph (c), you may identify them as recommended additional
maintenance under paragraph (b) of this section.
(d) Noncritical emission-related maintenance. You may specify any amount of emission-related
inspection or other maintenance that is not approved critical emission-related maintenance under
paragraph (a) of this section, subject to the provisions of this paragraph (d). Noncritical
emission-related maintenance generally includes maintenance on the components we specify in
40 CFR part 1068, appendix A, that is not covered in paragraph (a) of this section. You must
state in the owners manual that these steps are not necessary to keep the emission-related
warranty valid. If operators fail to do this maintenance, this does not allow you to disqualify
those engines from in-use testing or deny a warranty claim. Do not take these inspection or other
maintenance steps during service accumulation on your emission-data engines.
(e) Nonemission-related maintenance. You may schedule any amount of maintenance unrelated
to emission controls that is needed for proper functioning of the engine. This might include
adding engine oil; changing air, fuel, or oil filters; servicing engine-cooling systems; adjusting
idle speed, governor, engine bolt torque, valve lash, injector lash, timing, or tension of air pump
drive belts; and lubricating the heat control valve in the exhaust manifold. You may perform
nonemission-related maintenance during service accumulation on your emission-data engines at
the least frequent intervals that you recommend to the ultimate purchaser (but not the intervals
recommended for special situations).
() Source of parts and repairs. State clearly on the first page of your written maintenance
instructions that a repair shop or person of the owner's choosing may maintain, replace, or repair
emission control devices and systems. Your instructions may not require components or service
identified by brand, trade, or corporate name. Also, do not directly or indirectly condition your
warranty on a requirement that the engine be serviced by your franchised dealers or any other
service establishments with which you have a commercial relationship. You may disregard the
requirements in this paragraph (f) if you do one of two things:

(1) Provide a component or service without charge under the purchase agreement.

(2) Get us to waive this prohibition in the public’s interest by convincing us the engine will

work properly only with the identified component or service.
(q) Payment for scheduled maintenance. Owners are responsible for properly maintaining their
engines, which generally includes paying for scheduled maintenance. However, you may
commit to paying for scheduled maintenance as described in paragraph (a)(1)(iv) of this section
to demonstrate that the maintenance will occur. You may also schedule maintenance not
otherwise allowed by paragraph (a)(2) of this section if you pay for it. You must pay for
scheduled maintenance on any component during the useful life if it meets all the following
conditions:

(1) Each affected component was not in general use on similar engines before 1980.

(2) The primary function of each affected component is to reduce emissions.

(3) The cost of the scheduled maintenance is more than 2 percent of the price of the engine.

(4) Failure to perform the maintenance would not cause clear problems that would

significantly degrade the engine’s performance.
(h) Owners manual. Include the following information in the owners manual to clarify
maintenance instructions and the owner’s responsibilities:

(1) Clearly describe the scheduled maintenance steps, consistent with the provisions of this

section, using nontechnical language as much as possible. Include a list of components for

which you will cover scheduled replacement costs.
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(2) Identify steps owners must take to qualify their engines as properly maintained, consistent
with the requirements of this section. Also identify types of engine operation that would not
gualify their engines as being properly used. Describe what documentation you consider
appropriate for making these demonstrations. Note that you may identify failure to repair
critical emission-related components as improper maintenance if the repairs are related to an
observed defect.
(3) Describe how the owner can access the OBD system to troubleshoot problems and find
emission-related diagnostic information and codes stored in onboard monitoring systems as
described in § 1036.110(b)(9) and (c). For example, the instructions should identify the
communication protocol and any other information the owner would need to read and
understand stored codes.
(4) Include a general description of how the emission control systems operate.
(5) Include one or more diagrams of the engine and its emission-related components with the
following information:
(i) The flow path for intake air and exhaust gas.
(ii) The flow path of evaporative and refueling emissions for spark-ignition engines, and
DEF for compression-ignition engines, as applicable.
(iii) The flow path of engine coolant if it is part of the emission control system described
in the application for certification.
(iv) The identity, location, and arrangement of relevant sensors, wiring, and other
emission-related components in the diagram. Terminology to identify components must
be consistent with codes you use for the OBD system.
(v) Expected pressures at the particulate filter and exhaust temperatures throughout the
aftertreatment system.
(6) Include exploded-view drawings to allow the owner to identify the part numbers and
basic assembly requirements for turbochargers, aftercoolers, and all components required for
proper functioning of EGR and aftertreatment devices. Include enough detail to allow a
mechanic to replace any of those components.
(7) Include basic wiring diagrams for aftertreatment-related components. Include enough
detail to allow a mechanic to detect improper functioning of those components.
(8) Include the following statement: “Technical service bulletins and other information for
your engine may be available at www.nhtsa.gov/recalls.”
(9) Include a troubleshooting guide to address warning signals related to DEF dosing and
particulate filter regeneration that would be displayed in the cab or in a generic scan tool. The
troubleshooting guide must describe the fault condition, the potential causes, the remedy, and
the consequence of continuing to operate without remedy, this would include a list of all
codes that cause derate or inducement (e.g., list SPN/FMI combinations) and associated
operating restrictions (e.g., percent torque derate).
(10) Note that 81036.135(c)(10) requires the owners manual for an engine to be accessible
electronically from a QR Code on the emission control information label.
(11) Include the following information for engines with particulate filters:
(1) Instructions on removing the particulate filter for cleaning.
(i) Criteria for establishing that a particulate filter has been cleaned, including maximum
clean filter weight and pressure drop across the filter. We recommend that you also
specify a pre-installation filter weight to represent a like-new configuration.
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(iil) A statement that particulate filter inlet and outlet pressures are available with a
generic scan tool.
(iv) Suggested maintenance practices to prevent damage to particulate filters.

§ 1036.130 Installation instructions for vehicle manufacturers.
(@) If you sell an engine for someone else to install in a vehicle, give the engine installer
instructions for installing it consistent with the requirements of this part. Include all information
necessary to ensure that an engine will be installed in its certified configuration.
(b) Make sure these instructions have the following information:
(1) Include the heading: “Emission-related installation instructions”.
(2) State: “Failing to follow these instructions when installing a certified engine in a heavy-
duty motor vehicle violates federal law, subject to fines or other penalties as described in the
Clean Air Act.”
(3) Provide all instructions needed to properly install the exhaust system and any other
components.
(4) Describe any necessary steps for installing any diagnostic system required under
§ 1036.11040-CFR-part 86.
(5) Describe how your certification is limited for any type of application. For example, if
you certify Hheavy heawy-duty-enginesHDE to the CO: standards using only transient FTP
testing, you must make clear that the engine may not be installed in tractors.
(6) Describe any other instructions to make sure the installed engine will operate according to
design specifications in your application for certification. This may include, for example,
instructions for installing aftertreatment devices when installing the engines.
(7) Give the following instructions if you do not ship diesel exhaust fluid tanks with your
engines:
(1) Specify that vehicle manufacturers must install diesel exhaust fluid tanks meeting the
specifications of §1036.115(i).
(ii) Describe how vehicle manufacturers must install diesel exhaust fluid tanks with
sensors as needed to meet the requirements of §81036.110 and 1036.111.
(8%) State: “If you install the engine in a way that makes the engine’s emission control
information label hard to read during normal engine maintenance, you must place a duplicate
label on the vehicle, as described in 40 CFR 1068.105.”
(c) Give the vehicle manufacturer fuel map results as described in § 1036.510(b).
(d) You do not need installation instructions for engines that you install in your own vehicles.
(e) Provide instructions in writing or in an equivalent format. For example, you may post
instructions on a publicly available website for downloading or printing. If you do not provide
the instructions in writing, explain in your application for certification how you will ensure that
each installer is informed of the installation requirements.

§ 1036. 135 Labellng

(a) Assign each engine a unique identification number and permanently affix, engrave, or stamp
it on the enqme in a Iemble Wav {-Reseweel—}
(b) y i

Iemble label identifying each engine. The label must meet the requirements of 40 CFR 1068.45.

At the tlme of manufacture afflx a permanent and
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NMOCAHONALVEHICLES ONLY=The label must —

(1) Include the heading "EMISSION CONTROL INFORMATION".
(2) Include your full corporate name and trademark. You may identify another company and
use its trademark instead of yours if you comply with the branding provisions of 40 CFR
1068.45.
(3) Include EPA'’s standardized designation for the engine family.
(4) Identify the primary intended service class.
(5) State the engine’s displacement (in liters); however, you may omit this from the label if
all the engines in the engine family have the same per-cylinder displacement and total
displacement.
(6) State the date of manufacture [DAY (optional), MONTH, and YEAR]; however, you may
omit this from the label if you stamp, engrave, or otherwise permanently identify it elsewhere
on the engine, in which case you must also describe in your application for certification
where you will identify the date on the engine.
(7) State the FEL(s) to which the engines are certified if certification depends on the ABT
provision of subpart H of this part.
(8) State: "THIS ENGINE COMPLIES WITH U.S. EPA REGULATIONS FOR [MODEL
YEAR] HEAVY-DUTY HIGHWAY ENGINES."
(9) Identify any limitations on your certification. For example, if you certify Heavy HDE to
the CO2 standards using only steady-state testing, include the statement “TRACTORS
ONLY™. Similarly, for engines with one or more approved AECDs for emergency vehicle
applications under 8§ 1036.115(h), the statement: “THIS ENGINE IS FOR INSTALLATION
IN EMERGENCY VEHICLES ONLY™.
(10) Include a field on the label to allow for accessing interactive information with mobile
electronic devices. To do this, include an image of a QR code that will direct mobile
electronic devices to a public Web site that you maintain. Generate the QR code as specified
in ISO/IEC 18004 (incorporated by reference in §1036.810). To the left of the QR code,
include the vertically oriented caption “Smartphone QR Code™”. The Web site associated
with the QR code for a given engine must include a link to a public copy of the owners
manual and the following information for that engine:
(i) Include EPA’s standardized designation for the engine family. This may include
multiple engine families in a given model year and it may include multiple model years
for those families as long as the appropriate information is available for each engine.
(i1) Identify the emission control system. Use terms and abbreviations as described in 40
CFR 1068.45.
(ii1) Identify any requirements for fuel and lubricants that do not involve fuel-sulfur
levels.
(d) You may add information to the emission control information label as follows:
(1) You may identify other emission standards that the engine meets or does not meet. You
may add the information about the other emission standards to the statement we specify, or
you may include it in a separate statement.
(2) You may add other information to ensure that the engine will be properly maintained and
used.
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(3) You may add appropriate features to prevent counterfeit labels. For example, you may
include the engine's unigue identification number on the label.
(e) You may ask us to approve modified labeling requirements in this part 2036-if you show that
it is necessary or appropriate. We will approve your request if your alternate label is consistent
with the requirements of this part. We may also specify modified labeling requirements to be
consistent with the intent of 40 CFR part 1037.
(f) If you obscure the engine label while installing the engine in the vehicle such that the label
cannot be read during normal maintenance, you must place a duplicate label on the vehicle. If
others install your engine in their vehicles in a way that obscures the engine label, we require
them to add a duplicate label on the vehicle (see 40 CFR 1068.105); in that case, give them the
number of duplicate labels they request and keep the following records for at least five years:
(1) Written documentation of the request from the vehicle manufacturer.
(2) The number of duplicate labels you send for each engine family and the date you sent
them.

§ 1036.140 Primary intended service class and engine cycle.

You must identify a single primary intended service class for each engine family that best

describes vehicles for which you design and market the engine, as follows:

(a) Divide compression-ignition engines into primary intended service classes based on the

following engine and vehicle characteristics:
(1) Light HDE includes engines that heavy-duty-engines-usualy-are not designed for rebuild
and do not have cylinder liners. Vehicle body types in this group might include any heavy-
duty vehicle built from a light-duty truck chassis, van trucks, multi-stop vans, and some
straight trucks with a single rear axle. Typical applications would include personal
transportation, light-load commercial delivery, passenger service, agriculture, and
construction. The GVWR of these vehicles is normally at or below 19,500 pounds.
(2) Medium HDE includes engines that heawy-duty-engines-may be designed for rebuild and
may have cylinder liners. Vehicle body types in this group would typically include school
buses, straight trucks with single rear axles, city tractors, and a variety of special purpose
vehicles such as small dump trucks, and refuse trucks. Typical applications would include
commercial short haul and intra-city delivery and pickup. Engines in this group are normally
used in vehicles whose GVWR ranges from 19,501 to 33,000 pounds.
(3) Heavy HDE includes engines that heavy-duty-engines are designed for multiple rebuilds
and have cylinder liners. Vehicles in this group are normally tractors, trucks, straight trucks
with dual rear axles, and buses used in inter-city, long-haul applications. These vehicles
normally exceed 33,000 pounds GVWR.

(b) Divide spark-ignition engines into primary intended service classes as follows:
(1) Spark-ignition engines that are best characterized by paragraph (a)(1) or (2) of this
section are in a separate “sSpark-ignition= HDE primary intended service class.
(2) Spark-ignition engines that are best characterized by paragraph (a)(3) of this section are
included in the Heavy HDE primary intended service class along with compression-ignition
engines. Gasoline-fueled engines are presumed not to be characterized by paragraph (a)(3) of
this section; for example, vehicle manufacturers may install some number of gasoline-fueled
engines in Class 8 trucks without causing the engine manufacturer to consider those to be
Hheavy HDEheawy-duty-engines.

(c) References to “spark-ignition standards” in this part relate only to the spark-ignition engines

identified in paragraph (b)(1) of this section. References to “compression-ignition standards” in
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this part relate to compression-ignition engines, to spark-ignition engines optionally certified to
standards that apply to compression-ignition engines, and to all engines identified under

paragraph (b)(2) of this section as Hheavy HDEheawy-duty-engines.

8 1036.150 Interim provisions.
The provisions in this section apply instead of other provisions in this part. This section describes
when these mterlm provisions explre if appllcable

subm%ng—yeem&pphe&ﬁen&(a) Transmonal and early credlts for NOx emissions. You may

generate and use transitional and early credits for NOx emissions according to 8 1036.104(c) and
subpart H of this part subject to the following provisions:
(1) Transitional credits. Model year 2024 through 2026 engines may generate transitional
credits that can be used to certify model year 2027 and later engines as follows:
(i) Calculate transitional credits as described in §1036.705(b) relative to the NOx
emission standard for FTP testing in 40 CFR 86.007-11 or 86.008-10 using the useful life
mileages of 40 CFR 86.004-2.
(i1) Engines must also comply with NOx family emission limits for each duty-cycle
standard other than the FTP duty cycle in § 1036.104(a) using the test procedures in
subpart F of this part. Calculate these NOx family emission limits, FEL [cyclenox, USINg the
following equation:

FELFTPNO
FEL[cycle]NOx = Std[cycle]NOx2027 : =

Eq. 1036.150-1
Where:

StdprpNox2027

69



Std[cycleinox2027 = the NOx emission standard that applies for the applicable duty cycle
under 8§ 1036.104 for model year 2027 engines not participating in the ABT program.
FELrrenox = the engine family’s declared FEL for NOx over the FTP duty cycle from
§ 1036.104(c)(1).

Stdrrrnox2027 = the NOx emission standard that applies for the FTP duty cycle under
§ 1036.104 for model year 2027 engines not participating in the ABT program.

Example for LLC:
StdiLcnoxeo27 = 90 mg/hp-hr
FELFtPnOx = 100 ma/hp:-hr
Stdrrenoxe027 = 35 mg/hp-hr

100
FELLLCNOX =90- g = 257 mg/hp - hr

(ii1) The family emission limits in this paragraph (a)(1) serve as the emission standards to
determine compliance for all testing instead of the standards specified in 40 CFR 86.007-
11 or 86.008-10.
(iv) Record PM, HC, and CO emission levels during all testing. Demonstrate that you
comply with applicable PM, HC, and CO emission standards in 40 CFR 86.007-11 or
86.008-10.
(2) Early credits. Model year 2024 and later engines may generate early credits under this
paragraph (a)(2) only if they comply with all the requirements that apply under this part for
the model year to which you are certifying. Calculate early credits as described in
81036.705(b) with the following adjustments and clarifications:
(i) Calculate early credits for all model year 2030 and earlier engines relative to the NOx
standard for FTP testing in 40 CFR 86.007-11 or 86.008-10 or §1036.104 that applies for
an engine family’s model year.
(ii) Replace the FL term in Eg. 1036.705-1 with:
FLearlycredit = FELprp W
Eq. 1036.150-2
Where:
FELFtr = the engine family’s declared FEL for NOx over the FTP duty cycle from
§ 1036.104(c)(1).
ULwmy = the required useful life, in miles, that applies for that model year.
UL = the useful life, in miles, for the future model year standard that applies for the
applicable primary intended service class.

Example for model year 2026 Heavy HDE generating early credits for a model year

2028 Heavy HDE:

FELrre = 35 mag/hp-hr

ULwmy = 435,000 miles

UL = 600,000 miles

435,000

FLearlycredit =131 m =95 mg/hp - hr
(3) Limitations on using banked emission credits in model years 2027 and later. You must
use one of the methods described in paragraphs (a)(1) and (2) of this section for using NOx
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emission credits generated by model year 2026 and earlier engines when certifying model

year 2027 and later engines. Similarly, you must use the method described in paragraph

(a)(2) of this section for using NOx emission credits generated by model year 2027 through

2030 engines when certifying model year 2031 and later engines.
(b) Model year 2014 N2O standards. In model year 2014 and earlier, manufacturers may show
compliance with the N20O standards using an engineering analysis. This allowance also applies
for later families certified using carryover COz data from model 2014 consistent with §
1036.235(d).
(c) Engine cycle classification. Through model year 2020, engines meeting the definition of
spark-ignition, but regulated as diesel engines under §1036.14040-CFR-part-86, must be certified
to the requirements applicable to compression-ignition engines under this part. Such engines are
deemed to be compression-ignition engines for purposes of this part. Similarly, through model
year 2020, engines meeting the definition of compression-ignition, but regulated as Otto-cycle
under 40 CFR part 86 must be certified to the requirements applicable to spark-ignition engines
under this part. Such engines are deemed to be spark-ignition engines for purposes of this part.
See § 1036.140 for provisions that apply for model year 2021 and later.
(d) Small manufacturers. The greenhouse gas standards of this part apply on a delayed schedule
for manufacturers meeting the small business criteria specified in 13 CFR 121.201. Apply the
small business criteria for NAICS code 336310 for engine manufacturers with respect to
gasoline-fueled engines and 333618 for engine manufacturers with respect to other engines; the
employee limits apply to the total number employees together for affiliated companies.
Qualifying small manufacturers are not subject to the greenhouse gas emission standards in §
1036.108 for engines with a date of manufacture on or after November 14, 2011 but before
January 1, 2022. In addition, qualifying small manufacturers producing engines that run on any
fuel other than gasoline, E85, or diesel fuel may delay complying with every later standard under
this part by one model year. Small manufacturers may certify their engines and generate
emission credits under this part £036-before standards start to apply, but only if they certify their
entire U.S.-directed production volume within that averaging set for that model year. Note that
engines not yet subject to standards must nevertheless supply fuel maps to vehicle manufacturers
as described in paragraph (n) of this section. Note also that engines produced by small
manufacturers are subject to criteria pollutant standards.
(e) Alternate phase-in standards for greenhouse gas emissions. 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 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.

Table 1 of §1036.150—Alternate Phase-In Standards

Vehicle Type | Model Years LHD Engines | MHD Engines | HHD Engines

Tractors 2013-2015 NA 512 g/hp:hr 485 g/hp-hr
2016 and later? NA 487 g/hp-hr 460 g/hp-hr

Vocational 2013-2015 618 g/hp:hr 618 g/hp:hr 577 g/hp:hr
2016 through 2020 | 576 g/hp:-hr 576 g/hp:hr 555 g/hp:hr
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#Note: these alternate standards for 2016 and later are the same as the otherwise applicable
standards for 2017 through 2020.

EE.E.;“I;gr"Et.“EIIIEIEIHIE;;;EZ’_NE 2'2*“"'|5|;|| ission data for_botl ine families.

(9) Default Assignhed-deterioration factors for greenhouse gas standards. You may use default

assigned-deterioration factors (DFs) without performing your own durability emission tests or
engineering analysis as follows:
(1) You may use an default assigred-additive DF of 0.0 g/hp--hr for CO2 emissions from
engines that do not use advanced or off-cycle technologies. If we determine it to be
consistent with good engineering judgment, we may allow you to use an default assigred
additive DF of 0.0 g/hp:-hr for CO2 emissions from your engines with advanced or off-cycle
technologies.
(2) You may use an default assigred-additive DF of 0.010 g/hp-hr for N2O emissions from
any engine through model year 2021, and 0.020 g/hp-hr for later model years.
(3) You may use an default assigred-additive DF of 0.020 g/hp:-hr for CH4 emissions from
any engine.
(h) Advanced-technology credits. If you generate CO2 credits from model year 2020 and earlier
engines certified for advanced technology, you may multiply these credits by 1.5, except that you
may not apply this multiplier and the early-credit multiplier of paragraph (a) of this section.
(i) COz2 credits for low N20 emissions. If you certify your model year 2014, 2015, or 2016
engines to an N2O FEL less than 0.04 g/hp:-hr (provided you measure N20O emissions from your
emission-data engines), you may generate additional COz2 credits under this paragraph (i).
Calculate the additional COz2 credits from the following equation instead of the equation in §
1036.705:
CO: Creditscredits (Mg) = (0.04 — FELn20) - {CF) - {Volume} - {UL) - {10°) - {298)
Eq. 1036.150-3

(j) Alternate standards under 40 CFR part 86. This paragraph (j) describes alternate emission
standards for loose engines certified under 40 CFR 86.1819-14(k)(8). The standards of
81036.108 do not apply for these engines. The standards in this paragraph (j) apply for
emissions measured with the engine installed in a complete vehicle consistent with the
provisions of 40 CFR 86.1819-14(k)(8)(vi). The only requirements of this part that apply to
these engines are those in this paragraph (j), 8§ 1036.115 through 1036.135, 1036.535, and
1036.540.

(K) [Reserved]
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(I) Credit adjustment for spark-ignition engines and light heavy-duty compression-ignition
engines. For greenhouse gas emission credits generated from model year 2020 and earlier spark-
ignition and light heavy-duty engines, multiply any banked CO2 credits that you carry forward to
demonstrate compliance with model year 2021 and later standards by 1.36.
(m) Infrequent regeneration. For model year 2020 and earlier, you may invalidate any test
interval with respect to CO2 measurements if an infrequent regeneration event occurs during the
test interval. Note that § 1036.530 specifies how to apply infrequent regeneration adjustment
factors for later model years.
(n) Supplying fuel maps. Engine manufacturers not yet subject to standards under § 1036.108 in
model year 2021 must supply vehicle manufacturers with fuel maps (or powertrain test results)
as described in § 1036.130 for those engines.
(o) Engines used in glider vehicles. For purposes of recertifying a used engine for installation in
a glider vehicle, we may allow you to include in an existing certified engine family those engines
you modify (or otherwise demonstrate) to be identical to engines already covered by the
certificate. We would base such an approval on our review of any appropriate documentation.
These engines must have emission control information labels that accurately describe their
status.
(p) Transition to Phase 2 CO2 standards. If you certify all your model year 2020 engines within
an averaging set to the model year 2021 FTP and SET standards and requirements, you may
apply the provisions of this paragraph (p) for enhanced generation and use of emission credits.
These provisions apply separately for Mmedium HDEheawy-duty-engines and Hheavy
HDEheavy-duty-engines.
(1) 6HG-Greenhouse gas emission credits you 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).
(2) You may certify your model year 2024 through 2026 engines to the following alternative
standards:
Table 2 of §1036.150—Alternative Standards for Model Years 2024 through 2026

Model Years Medium Heavy- | Heavy Heavy- Medium Heavy- | Heavy Heavy-
Duty-Vocational | Duty-Vocational | Duty-Tractor Duty-Tractor
2024-2026 542 510 467 442

(9) Confirmatory testing of fuel maps defined in § 1036.503(b). For model years 2021 and later,
where the results from Eq. 1036.235-1 for a confirmatory test are at or below is-less-than-oregqual
te-2.0 %, we will not replace the manufacturer’s fuel maps.
(r) [Reserved]
(s) Greenhouse gas compliance testing. Select duty cycles and measure emissions to
demonstrate compliance with greenhouse gas emission standards before model year 2027 as
follows:
(1) For model years 2016 through 2020, measure emissions using the FTP duty cycle
specified in 8 1036.510 and SET duty cycle specified in 40 CFR 86.1362, as applicable.
(2) The following provisions apply for model years 2021 through 2026:
(i) Determine criteria pollutant emissions during any testing used to demonstrate
compliance with greenhouse gas emission standards; however, the duty-cycle standards
of § 1036.104 apply for measured criteria pollutant emissions only as described in
subpart F of this part.
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(ii) You may demonstrate compliance with SET-based greenhouse gas emission
standards in 8 1036.108(a)(1) using the SET duty cycle specified in 40 CFR 86.1362 if
you collect emissions with 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 CO2 weighting factors specified in 40 CFR 86.1362 to
calculate a composite emission result.
(t) [Reserved]
(u) Crankcase emissions. Through model year 2026, compression-ignition engines may
discharge crankcase emissions to the ambient atmosphere if the emissions are added to the
exhaust emissions (either physically or mathematically) during all emission testing. If you take
advantage of this exception, you must do the following things:
(1) Manufacture the engines so that all crankcase emissions can be routed into the applicable
sampling systems specified in 40 CFR part 1065.
(2) Account for deterioration in crankcase emissions when determining exhaust deterioration
factors.
(v) OBD communication protocol. For model year 2026 and earlier engines, we may approve the
alternative communication protocol specified in SAE J1979-2 (incorporated by reference in
81036.810) if the protocol is approved by the California Air Resources Board. The alternative
protocol would apply instead of SAE J1939 and SAE J1979 as specified in 40 CFR 86.010-
18(k)(1).
(w) Greenhouse gas warranty. For model year 2027 and later engines, you may ask us to
approve the model year 2026 warranty periods specified in 81036.120 for components or
systems needed to comply with greenhouse gas emission standards if those components or
systems do not play a role in complying with criteria pollutant standards.
(x) Schedule for migrating provisions from 40 CFR part 86. This part included provisions that
applied uniquely for complying with greenhouse gas standards before [INSERT DATE 30
DAYS AFTER DATE OF PUBLICATION IN THE FEDERAL REGISTER]. The following
provisions apply through model year 2026:
(1) Subpart F of this part applies except as specified in this section; otherwise, you may
continue to comply with the earlier version of the provisions of this part if those provisions
are modified to apply for complying with both criteria pollutant standards and greenhouse
gas standards.
(2) Engines exempted from the applicable standards of 40 CFR part 86 under the provisions
of 40 CFR part 1068 are exempt from the standards of this part without request.
(y) Powertrain testing for criteria pollutants. You may apply the powertrain testing provisions of
§ 1036.101(b) for demonstrating compliance with criteria pollutant emission standards in 40
CFR part 86 before model year 2027.

Subpart C—Certifying Engine Families

§ 1036.201 General requirements for obtaining a certificate of conformity.

(a) You must send us a separate application for a certificate of conformity for each engine
family. A certificate of conformity is valid from the indicated effective date until December 31
of the model year for which it is issued.

(b) The application must contain all the information required by this part and must not include
false or incomplete statements or information (see 81036.255).
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(c) We may ask you to include less information than we specify in this subpart, as long as you
maintain all the information required by §1036.250.

(d) You must use good engineering judgment for all decisions related to your application (see 40
CFR 1068.5).

(e) An authorized representative of your company must approve and sign the application.

(f) See 81036.255 for provisions describing how we will process your application.

(q) We may require you to deliver your test engines to a facility we designate for our testing (see
81036.235(c)). Alternatively, you may choose to deliver another engine that is identical in all
material respects to the test engine, or another engine that we determine can appropriately serve
as an emission-data engine for the engine family.

(h) For engines that become new after being placed into service, such as rebuilt engines installed
in new vehicles, we may specify alternate certification provisions consistent with the intent of
this part. See 40 CFR 1068.120(h) and the definition of “new motor vehicle engine” in
§1036.801.

§ 1036.205 Requirements for an application for certification.What-must-Hnclude-n-my
Submit an application for certification as described in § 1036.20146-CFR-86-007-21, with the
following additional information:
(@) Identify the engine family’s primary intended service class and dBescribe the engine family’s
specifications and other basic parameters of the engine’s design and emission controls with
respect to compliance with the requirements of this part. List the fuel type on which your engines
are designed to operate (for example, gasoline, diesel fuel, or natural gas). For engines that can
operate on multiple fuels, identify whether they are dual-fuel or flexible-fuel engines; also
identify the range of mixtures for operation on blended fuels, if applicable. List each
distinguishable engine configuration in the engine family. List the rated power for each engine
configuration.
(b) Explain how the emission control system operates. Describe in detail all system components
for controlling greenhouse gas and criteria pollutant emissions, including all auxiliary emission
control devices (AECDs) and all fuel-system components you will install on any production or
test engine. Identify the part number of each component you describe. For this paragraph (ab),
treat as separate AECDs any devices that modulate or activate differently from each other.
Include all the following:

(1) Give a general overview of the engine, the emission control strategies, and all AECDs.

(2) Describe each AECD’s general purpose and function.

(3) Identify the parameters that each AECD senses (including measuring, estimating,

calculating, or empirically deriving the values). Include engine-based parameters and state

whether you simulate them during testing with the applicable procedures.

(4) Describe the purpose for sensing each parameter.

(5) Identify the location of each sensor the AECD uses.

(6) Identify the threshold values for the sensed parameters that activate the AECD.

(7) Describe the parameters that the AECD modulates (controls) in response to any sensed

parameters, including the range of modulation for each parameter, the relationship between

the sensed parameters and the controlled parameters and how the modulation achieves the

AECD'’s stated purpose. Use graphs and tables, as necessary.

(8) Describe each AECD’s specific calibration details. This may be in the form of data

tables, graphical representations, or some other description.
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(9) Describe the hierarchy among the AECDs when multiple AECDs sense or modulate the
same parameter. Describe whether the strategies interact in a comparative or additive
manner and identify which AECD takes precedence in responding, if applicable.
(10) Explain the extent to which the AECD is included in the applicable test procedures
specified in subpart F of this part.
(11) Do the following additional things for AECDs designed to protect engines or vehicles:
(i) Identify any engine and vehicle design limits that make protection necessary and
describe any damage that would occur without the AECD.
(ii) Describe how each sensed parameter relates to the protected components’ design
limits or those operating conditions that cause the need for protection.
(iii) Describe the relationship between the design limits/parameters being protected and
the parameters sensed or calculated as surrogates for those design limits/parameters, if
applicable.
(iv) Describe how the modulation by the AECD prevents engines and vehicles from
exceeding design limits.
(v) Explain why it is necessary to estimate any parameters instead of measuring them
directly and describe how the AECD calculates the estimated value, if applicable.
(vi) Describe how you calibrate the AECD modulation to activate only during conditions
related to the stated need to protect components and only as needed to sufficiently protect
those components in a way that minimizes the emission impact.
(c) Explain in detail how the engine diagnostic system works, describing especially the engine
conditions (with the corresponding diagnostic trouble codes) that cause the malfunction indicator
to go on. Propose the conditions under which the diagnostic system should disregard trouble
codes, as described in § 1036.110.
(d) Describe the engines you selected for testing and the reasons for selecting them.

(be) Describe any test equipment and procedures that you used-H-yeu-performed-any-teststhat
did-not-also-rvelve-measurement of eriteria-poHutants—Deseribe, including any special or
alternate test procedures you used (see § 1036.50140-CFR-1065-10(¢}).
(f) Describe how you operated the emission-data engine before testing, including the duty cycle
and the number of engine operating hours used to stabilize emission levels. Explain why you
selected the method of service accumulation. Describe any scheduled maintenance you did.
() List the specifications of the test fuel to show that it falls within the required ranges we
specify in 40 CFR part 1065.
(h) Identify the engine family's useful life.
(i) Include the maintenance instructions and warranty statement you will give to the ultimate
purchaser of each new engine (see 88 1036.120 and 1036.125).
(e]) Include the emission-related installation instructions you will provide if someone else installs
your engines in their vehicles (see § 1036.130).
(gk) Describe your emission control thetabelinformation label (seespeeified-in § 1036.135). We
may require you to include a copy of the label.
(eD) ldentify the duty cycle emission standards from 88 1036.104(a) and (b) and 1036.108(a) that
apply for the engine family. Also identify FELs and FCLs as follows, as applicable:
(1) Identify the NO, FEL over the FTP for the engine family.
(2) Identify the CO2 FCLs for with-which-yyou-are-certifying-enginesia-the engine family;
also identify any FELSs that apply for CH4 and N20O. The actual U.S.-directed production
volume of configurations that have CO2 emission rates at or below the FCL and CH4 and
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N20 emission rates at or below the applicable standards or FELs must be at least one percent
of your actual (not projected) U.S.-directed production volume for the engine family.
Identify configurations within the family that have emission rates at or below the FCL and
meet the one percent requirement. For example, if your U.S.-directed production volume for
the engine family is 10,583 and the U.S.-directed production volume for the tested rating is
75 engines, then you can comply with this provision by setting your FCL so that one more
rating with a U.S.-directed production volume of at least 31 engines meets the FCL. Where
applicable, also identify other testable configurations required under 8 1036.230(b)(2).

(fm) Identify the engine family’s deterioration factors and describe how you developed them (see

88 1036.241 and 1036.240). Present any test data you used for this.

(n) State that you operated your emission-data engines as described in the application (including

the test procedures, test parameters, and test fuels) to show you meet the requirements of this

part.

(g0) Present emission data from all valid tests on an emission-data engine to show that you meet

emission standards;. Note that § 1036.235 allows you to submit an application in certain cases

without new emission data. Present emission data as follows:
(1) For hydrocarbons (such as NMHC or THCE), NOx, PM, and CO, as applicable, show
your engines meet the applicable exhaust emission standards we specify in 8 1036.104. Show
emission figures for duty-cycle exhaust emission standards before and after applying
adjustment factors for regeneration and deterioration factors for each engine.
(2) FRresent-exhaust-emission-datafor CO2, CH4, and N2O-en-an-emission-data-engine-to,
show that your engines meet the applicable emission standards we specify in §1036.108.
Show emission figures before and after applying deterioration factors for each engine. In
addition to the composite results, show individual measurements for cold-start testing and
hot-start testing over the transient test cycle. For each of these tests, also include the

correspondlng exhaust emlssmn data for crlterla emlssmns -Nete—that—§—]:936—235altews—yeu

(23) {-Resewed]—lf we speC|fy more than one qrade of any fuel type (for example, a summer
grade and winter grade of gasoline), you need to submit test data only for one grade, unless
the regulations of this part specify otherwise for your engine.

(p) State that all the engines in the engine family comply with the off-cycle emission standards

we specify in 81036.104 for all normal operation and use when tested as specified in 81036.515.

Describe any relevant testing, engineering analysis, or other information in sufficient detail to

support your statement.

(q) We may ask you to send information to confirm that the emission data you submitted were

from valid tests meeting the requirements of this part and 40 CFR part 1065. You must indicate

whether there are test results from invalid tests or from any other tests of the emission-data
engine, whether or not they were conducted according to the test procedures of subpart F of this
part. We may require you to report these additional test results.

(r) Describe all adjustable operating parameters (see 8§1036.115(f)), including production

tolerances. For any operating parameters that do not qualify as adjustable parameters, include a

description supporting your conclusion (see 40 CFR 1068.50(c)). Include the following in your

description of each adjustable parameter:

(1) For mechanically controlled parameters, include the nominal or recommended setting, the

intended physically adjustable range, and the limits or stops used to establish adjustable

ranges. Also include information showing why the limits, stops, or other means of inhibiting
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adjustment are effective in preventing adjustment of parameters on in-use engines to settings
outside your intended physically adjustable ranges.
(2) For electronically controlled parameters, describe how your engines are designed to
prevent unauthorized adjustments.
(s) Provide the information to read, record, and interpret all the information broadcast by an
engine's onboard computers and ECMs as described in 81036.115. State that, upon request, you
will give us any hardware, software, or tools we would need to do this.
(t) Confirm that your emission-related installation instructions specify how to ensure that
sampling of exhaust emissions will be possible after engines are installed in equipment and
placed in service. If this cannot be done by simply adding a 20-centimeter extension to the
exhaust pipe, show how to sample exhaust emissions in a way that prevents diluting the exhaust
sample with ambient air.
(khu) State whether your certification is limited for certain engines. For example, you might
certify engines only for use in tractors, in emergency vehicles, or in vehicles with hybrid
powertrains. If this is the case, describe how you will prevent use of these engines in vehicles for

WhICh they are not certlfled F%ex&mple—#—yeueetﬂty—heax%eaa%ﬂy—engmeste—the@@

(+v) Uncondltlonally certlfy that all the englnes in the englne famlly comply W|th the
requirements of this part, other referenced parts of the CFR, and the Clean Air Act. Note that
81036.235 specifies which engines to test to show that engines in the entire family comply with
the requirements of this part.

(w) Include good-faith estimates of U.S.-directed production volumes. Include a justification for

the estimated production volumes if they are substantially different than actual production

volumes in earlier years for similar models.

(1) Include the information required by other subparts of this part. For example, include the

information required by §1036.725 if you participate in the ABT program.{k}-Haelude-the
mai . ons if I

(ty) Include other applicable information, such as information specified in this part or 40 CFR
part 1068 related to requests for exemptions.
(z) Name an agent for service located in the United States. Service on this agent constitutes
service on you or any of your officers or employees for any action by EPA or otherwise by the
United States related to the requirements of this part.
(maa) For imported engines-ereguipment, identify the following:
(1) Describe your normal practice for importing engines. For example, this may include
identifying the names and addresses of any agents you have authorized to import your
engines. Engines imported by nonauthorized agents are not covered by your certificate.
(2) The location of a test facility in the United States where you can test your engines if we
select them for testing under a selective enforcement audit, as specified in 40 CFR part 1068,
subpart E.
(rbb) Include information needed to certify vehicles to GHG-greenhouse gas standards under 40
CFR part 1037 as described in § 1036.510.

8 1036.210 Preliminary approval before certification.

If you send us information before you finish the application, we may review it and make any
appropriate determinations, especially for questions related to engine family definitions,
auxiliary emission control devices, adjustable parameters, deterioration factors, testing for
service accumulation, and maintenance. Decisions made under this section are considered to be
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preliminary approval, subject to final review and approval. We will generally not reverse a
decision where we have given you preliminary approval, unless we find new information
supporting a different decision. If you request preliminary approval related to the upcoming
model year or the model year after that, we will make best-efforts to make the appropriate
determinations as soon as practicable. We will generally not provide preliminary approval
related to a future model year more than two years ahead of time.

§ 1036.225 Amending my-applications for certification.
Before we issue you a certificate of conformity, you may amend your application to include new
or modified engine configurations, subject to the provisions of this section. After we have issued
your certificate of conformity, you may send us an amended application any time before the end
of the model year requesting that we include new or modified engine configurations within the
scope of the certificate, subject to the provisions of this section. You must also amend your
application if any changes occur with respect to any information that is included or should be
included in your application.
(@) You must amend your application before you take any of the following actions:
(1) Add an engine configuration to an engine family. In this case, the engine configuration
added must be consistent with other engine configurations in the engine family with respect
to the design aspects eriterta-listed in § 1036.230.
(2) Change an engine configuration already included in an engine family in a way that may
affect emissions, or change any of the components you described in your application for
certification. This includes production and design changes that may affect emissions any
time during the engine's lifetime.
(3) Modify an FEL and-or FCL for an engine family as described in paragraph (f) of this
section.
(b) To amend your application for certification, send the relevant information to the Designated
Compliance Officer.
(1) Describe in detail the addition or change in the engine model or configuration you intend
to make.
(2) Include engineering evaluations or data showing that the amended engine family
complies with all applicable requirements. You may do this by showing that the original
emission-data engine is still appropriate for showing that the amended family complies with
all applicable requirements.
(3) If the original emission-data engine for the engine family is not appropriate to show
compliance for the new or modified engine configuration, include new test data showing that
the new or modified engine configuration meets the requirements of this part.
(4) Include any other information needed to make your application correct and complete.
(c) We may ask for more test data or engineering evaluations. You must give us these within 30
days after we request them.
(d) For engine families already covered by a certificate of conformity, we will determine whether
the existing certificate of conformity covers your newly added or modified engine. You may ask
for a hearing if we deny your request (see § 1036.820).
(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 after you send us your amended
application and before we make a decision under paragraph (d) of this section. However, if
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we determine that the affected engines do not meet applicable requirements in this part, 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 in this part 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) [Reserved]
(F) You may ask us to approve a change to your FEL in certain cases after the start of production,
but before the end of the model year. If you change an FEL for CO2, your FCL for COz2 is
automatically set to your new FEL divided by 1.03. The changed FEL may not apply to engines
you have already introduced into U.S. commerce, except as described in this paragraph (f). You
may ask us to approve a change to your FEL in the following cases:
(1) You may ask to raise your FEL for your engine family at any time-before-the-end-of-the
modelyear. 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.
(2) You may ask to lower the FEL for your engine family only if you have test data from
production engines showing that emissions are below the proposed lower FEL (or below the
proposed FCL for CO2). The lower FEL/FCL applies only to engines you produce after we
approve the new FEL/FCL. 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.
(9) You may produce engines or modify in-use engines as described in your amended application
for certlflcatlon and con5|der those englnes to be in a certified conflguratlon#—weepp#evee—new

2 . Modlfylng a new

or in-use englne to be ina certlfled conflguratlon does not V|olate the tampering prohibition of 40
CFR 1068.101(b)(1), as long as this does not involve changing to a certified configuration with a
higher family emission limit.

8§ 1036. 230 Selectlng englne famllles

(a) For purposes of certlflcatlon to the standards of thls part d|V|de your product Ilne into
families of engines that are expected to have similar characteristics for criteria emissions
throughout the useful life as described in this section. Your engine family is limited to a single

model year.
(b) Group engines in the same engine family if they are the same in all the following design

aspects:
(1) The combustion cycle and fuel. See paragraph (k) of this section for special provisions
that apply for dual-fuel and flexible-fuel engines.
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(2) The cooling system (water-cooled vs. air-cooled).
(3) Method of air aspiration, including the location of intake and exhaust valves or ports and
the method of intake-air cooling, if applicable.
(4) The number, location, volume, and composition of catalytic converters or other
aftertreatment devices.
(5) Cylinder arrangement (such as in-line vs. vee configurations), number of cylinders, and
bore center-to-center dimensions.
(6) Method of control for engine operation other than governing (i.e., mechanical or
electronic).
(7) The numerical level of the applicable criteria emission standards. For example, an engine
family may not include engines certified to different family emission limits for criteria
emission standards, though you may change family emission limits without recertifying as
specified in §1036.225.
(c) You may subdivide a group of engines that is identical under paragraph (b) of this section
into different engine families if you show the expected criteria emission characteristics are
different during the useful life.
(d) In unusual circumstances, you may group engines that are not identical with respect to the
design aspects listed in paragraph (b) of this section in the same engine family if you show that
their criteria emission characteristics during the useful life will be similar.
(ea) Engine_configurationss certified as hybrid engines or hybrid powertrains may not be
included in an engine family with engines that have nonhybrid with-cenventional-powertrains.
Note that this does not prevent you from including engines in a nonhybrid eenventionral-family if
they are used in hybrid vehicles, as long as you certify them based on engine
testingeenventionally.
(fb) You must certify your engines to the greenhouse gas standards of 8 1036.108 using the same
engine families you use for criteria pollutants. The following additional provisions apply with
respect to demonstrating compliance with the standards in § 1036.108:
(1) You may subdivide an engine family into subfamilies that have a different FCL for CO2
emissions. These subfamilies do not apply for demonstrating compliance with criteria
standards in § 1036.104.
(2) If you certify engines in the family for use as both vocational and tractor engines, you

must split your family into two separate subfamilies.4ndicate-inr-the-appheationfor
Eoprenbop e nna e nonls o o o on

(#1) Calculate emission credits relative to the vocational engine standard for the number
of engines sold into vocational applications and relative to the tractor engine standard for
the number of engines sold into non-vocational tractor applications. You may assign the
numbers and configurations of engines within the respective subfamilies at any time
before submitting the end-of-year report required by 8 1036.730. If the family
participates in averaging, banking, or trading, you must identify the type of vehicle in
which each engine is installed; we may alternatively allow you to use statistical methods
to determine this for a fraction of your engines. Keep records to document this
determination.

(ii2) If you restrict use of the test configuration for your split family only to enby-tractors,
or only to vocational vehicles, you must identify a second testable configuration for the
other type of vehicle (or an unrestricted configuration). Identify this configuration in your
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application for certification. The FCL for the engine family applies for this configuration
as well as the primary test configuration.
(3e) If you certify both engine fuel maps and powertrain fuel maps for an engine family, you
may split the engine family into two separate subfamilies. Indicate this in your application
for certification, and identify whether one or both of these sets of fuel maps applies for each
group of engines. If you do not split your family, all engines within the family must conform
to the engine fuel maps, including any engines for with the powertrain maps also apply.
(4€) If you certify in separate engine families engines that could have been certified in
vocational and tractor engine subfamilies in the same engine family, count the two families
as one family for purposes of determining your obligations with respect to the OBD
requirements and in-use testing requirements-ef40-CFR-part-86. Indicate in the applications
for certification that the two engine families are covered by this paragraph (ef)(4).
(5€) Except as described in this paragraph (f)-ef-this-seetion, 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
exclusmn of the hardware does not mcrease greenhouse gas emissions.

(a) You may certify dual-fuel or flexible-fuel engines in a single engine family. You may
include dedicated-fuel versions of this same engine model in the same engine family, as long as
they are identical to the engine configuration with respect to that fuel type for the dual-fuel or
flexible-fuel version of the engine. For example, if you produce an engine that can alternately
run on gasoline and natural gas, you can include the gasoline-only and natural gas-only versions
of the engine in the same engine family as the dual-fuel engine if engine operation on each fuel
type is identical with or without installation of components for operating on the other fuel.

§ 1036.235 Testing requirements for certification.
This section describes the emission testing you must perform to show compliance with the

greenheusegaeremlssmn standards in §§ 1036 104 and 1036 108. —When—tesﬂng—hyleﬂd

(a) Select and configure a single emission-data engine from each engine family-as-speeified-ir-40
R el
(1) For criteria pollutant emission testing, select the engine configuration most likely to
exceed (or have emissions nearer to) an applicable emission standard or FEL identified in
8 1036.205(e)(1). To the extent we allow it for establishing deterioration factors, select for
testing those engine components or subsystems whose deterioration represents the
deterioration of in-use engines.
(2) For greenhouse gas emission testing, t+he standards of this part apply only with respect to
emissions measured from this tested configuration and other configurations identified in §
1036.205(el)(2). Note that configurations identified in § 1036.205(el)(2) are considered to be
“tested configurations”. Whether or not you actually tested them for certification. However,
you must apply the same (or equivalent) emission controls to all other engine configurations
in the engine family. In other contexts, the tested configuration is sometimes referred to as
the “parent configuration”, although the terms are not synonymous.
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(b) Test your emission-data engines using the procedures and equipment specified in subpart F of
this part. In the case of dual-fuel and flexible-fuel engines, measure emissions when operating

W|th each type of fuel for which you intend to certlfy the engme {Nete—measu%ementeﬁemena

(1) For cr|ter|a pollutant emission testmq measure NOx, PM, CO, and NMHC emissions
using each duty cycle specified in 8§ 1036.104.
(2) For greenhouse qas emISSIOll testing, measure COz, CH4 and N20 emwsmnsesmg—the

86,—sule—|eart—N;7 t—‘lihe followmg prowsmns apply regardlng test cycles for demonstratlng
compliance with tractor and vocational standards:
(i%) If you are certifying the engine for use in tractors, you must measure CO2 emissions
using the applicable SET specified in § 1036.501, and measure CH4 and N2O emissions
using the specified transient cycle.
(ii2) If you are certifying the engine for use in vocational applications, you must measure
CO2, CHg4, and N20 emissions using the specified transient duty cycle, including cold-
start and hot-start testing as specified in § 1036.501.
(3iii) You may certify your engine family for both tractor and vocational use by
submitting CO2 emission data from both SET and transient cycle testing and specifying
FCLs for both duty cycles.
(iv4) Some of your engines certified for use in tractors may also be used in vocational
vehicles, and some of your engines certified for use in vocational may be used in tractors.
However, you may not knowingly circumvent the intent of this part (to reduce in-use
emissions of CO2) by certifying engines designed for tractors or vocational vehicles (and
rarely used in the other application) to the wrong cycle. For example, we would
generally not allow you to certify all your engines to the SET without certifying any to
the transient cycle.
(c) We may perform confirmatory testing by measuring emissions from any of your emission-
data engines. If your certification includes powertrain testing as specified in § 1036.630, this
paragraph (c) also applies for the powertrain test results.
(1) We may decide to do the testing at your plant or any other facility. If we do this, you
must deliver the engine to a test facility we designate. The engine you provide must include
appropriate manifolds, aftertreatment devices, electroniccentrol-unitsECMs, and other
emission-related components not normally attached directly to the engine block. If we do the
testing at your plant, you must schedule it as soon as possible and make available the
instruments, personnel, and equipment we need.
(2) If we measure emissions on your engine, the results of that testing become the official
emission results for the engine as specified in this paragraph (c). Unless we later invalidate
these data, we may decide not to consider your data in determining if your engine family
meets applicable requirements in this part.
(3) Before we test one of your engines, we may set its adjustable parameters to any point
within the physically adjustable ranges (see § 1036.115(f)).
(4) Before we test one of your engines, we may calibrate it within normal production
tolerances for anything we do not consider an adjustable parameter. For example, we may
calibrate it within normal production tolerances for an engine parameter that is subject to
production variability because it is adjustable during production, but is not considered an
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adjustable parameter (as defined in § 1036.801) because it is permanently sealed. For
parameters that relate to a level of performance that is itself subject to a specified range (such
as maximum power output), we will generally perform any calibration under this paragraph
(c)(4) in a way that keeps performance within the specified range.
(5) For greenhouse gas emission testing, wM/e may use our emission test results for steady-
state, idle, cycle-average and powertrain fuel maps defined in § 1036.503(b) as the official
emission results. We will not replace individual points from your fuel map.
(i) We will determine fuel masses, Mrueleycle], and mean idle fuel mass flow rates, M ejigie,
if applicable, using both direct and indirect measurement. We will determine the result
for each test point based on carbon balance error verification as the-method-described in
§ 1036.535(g)(1) and (2)¢h).
(it) We will perform this comparison using the weighted results from GEM, using
vehicles that are appropriate for the engine under test. For example, we may select
vehicles that the engine went into for the previous model year.
(iii) If you supply cycle-average engine fuel maps for the highway cruise cycles instead
of generating a steady-state fuel map for these cycles, we may perform a confirmatory
test of your engine fuel maps for the highway cruise cycles by either of the following
methods:
(A) Directly measuring the highway cruise cycle-average fuel maps.
(B) Measuring a steady-state fuel map as described in paragraph (c)(5) of this section
and using it in GEM to create our own cycle-average engine fuel maps for the
highway cruise cycles.
(iv) We will replace fuel maps as a result of confirmatory testing as follows:
(A) Weight individual duty cycle results using the vehicle categories determined in
paragraph (c)(5)(i) of this section and respective weighting factors in Table 1 of 40
CFR 1037.510 to determine a composite CO2 emission value for each vehicle
configuration; then repeat the process for all the unique vehicle configurations used to
generate the manufacturer’s fuel maps.
(B) The average percent difference between fuel maps is calculated using the
following equation:
N €co2compEPAI — €CcO2compManui
=1 €co2compManui
N

-100 %

dif ference =

Eq. 1036.235-1

Where:

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

N = total number of vehicle configurations.

ecozcomperAi = Unrounded composite mass of CO2 emissions in g/ton-mile for vehicle
configuration i for the EPA eonfirmatory-test.

ecozcompManui = Unrounded composite mass of CO2 emissions in g/ton-mile for vehicle
configuration i for the manufacturer-declared map.

(C) Where the unrounded average percent difference between our composite
weighted fuel map and the manufacturer’s is greaterthan-er-equal-te-at or below 0 %,
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we will not replace the manufacturer’s maps, and we will consider an individual
engine to have passed the fuel map-cenfirmatory-test.
(6) We may perform confirmatory testing with an engine dynamometer to simulate normal
engine operation to determine whether your emission-data engine meets off-cycle emission
standards. The accuracy margins described in 8 1036.420(a) do not apply for such laboratory
testing.
(d) You may ask to use carryover emission data from a previous model year instead of doing
new tests, but only if all the following are true:
(1) The engine family from the previous model year differs from the current engine family
only with respect to model year, items identified in § 1036.225(a), or other characteristics
unrelated to emissions. We may waive this criterion for differences we determine not to be
relevant.
(2) The emission-data engine from the previous model year remains the appropriate
emission-data engine under paragraph (b) of this section.
(3) The data show that the emission-data engine would meet all the requirements that apply
to the engine family covered by the application for certification._If the useful life for a new
engine certification is longer than the useful life for the model year corresponding to the
original testing, you must demonstrate that you meet the requirements of 81036.245 and
81036.246 in a way that accounts for the longer useful life for the new model year. For
example, you may use carryover bench-aged deterioration factors in model year 2030 only if
you originally performed bench-aging based on the useful life values for model year 2030 or
if you supplement your original bench-aging procedures with additional bench-aging and
emission measurements corresponding to the longer useful life that applies for model year
2030.
(e) We may require you to test a second engine of the same configuration in addition to the
engine tested under paragraph (ba) of this section.
(F) If you use an alternate test procedure under 40 CFR 1065.10 and later testing shows that such
testing does not produce results that are equivalent to the procedures specified in subpart F of
this part, we may reject data you generated using the alternate procedure.
(q) We may evaluate or test your engines to determine whether they have a defeat device before
or after we issue a certificate of conformity. We may test or require testing on any vehicle or
engine at a designated location, using driving cycles and conditions that may reasonably be
expected in normal operation and use to investigate a potential defeat device. If we designate an
engine’s AECD as a possible defeat device, you must demonstrate to us that that the AECD does
not reduce emission control effectiveness when the engine operates under conditions that may
reasonably be expected in normal operation and use, unless one of the specific exceptions
described in § 1036.115(h) applies.

§ 1036.240 Demonstrating compliance with criteria pollutant emission standards.

(a) For purposes of certification, your engine family is considered in compliance with the
emission standards in 8 1036.104 if all emission-data engines representing that family have test
results showing official emission results and deteriorated emission levels at or below these
standards (including all corrections and adjustments). This also applies for all test points for
emission-data engines within the family used to establish deterioration factors. Note that your
FELs are considered to be the applicable emission standards with which you must comply if you
participate in the ABT program in subpart H of this part.
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(b) Your engine family is deemed not to comply if any emission-data engine representing that
family has test results showing an official emission result or a deteriorated emission level for any
pollutant that is above an applicable emission standard (including all corrections and
adjustments). Similarly, your engine family is deemed not to comply if any emission-data
engine representing that family has test results showing any emission level above the applicable
off-cycle emission standard for any pollutant. This also applies for all test points for emission-
data engines within the family used to establish deterioration factors.
(c) To compare emission levels from the emission-data engine with the applicable duty-cycle
emission standards, apply deterioration factors to the measured emission levels for each
pollutant. Section 1036.245 specifies how to test your engine to develop deterioration factors
that represent the deterioration expected in emissions over your engines’ useful life (or
intermediate useful life, as applicable). Your deterioration factors must take into account any
available data from in-use testing with similar engines. Small manufacturers may use assigned
deterioration factors that we establish. Apply deterioration factors as follows:
(1) Additive deterioration factor for exhaust emissions. Except as specified in paragraph
(c)(2) of this section, use an additive deterioration factor for exhaust emissions. An additive
deterioration factor is the difference between exhaust emissions at the end of the useful life
and exhaust emissions at the low-hour test point. In these cases, adjust the official emission
results for each tested engine at the selected test point by adding the factor to the measured
emissions. If the factor is less than zero, use zero. Additive deterioration factors must be
specified to one more decimal place than the applicable standard.
(2) Multiplicative deterioration factor for exhaust emissions. Use a multiplicative
deterioration factor if good engineering judgment calls for the deterioration factor for a
pollutant to be the ratio of exhaust emissions at the end of the useful life to exhaust emissions
at the low-hour test point. For example, if you use aftertreatment technology that controls
emissions of a pollutant proportionally to engine-out emissions, it is often appropriate to use
a multiplicative deterioration factor. Adjust the official emission results for each tested
engine at the selected test point by multiplying the measured emissions by the deterioration
factor. If the factor is less than one, use one. A multiplicative deterioration factor may not be
appropriate in cases where testing variability is significantly greater than engine-to-engine
variability. Multiplicative deterioration factors must be specified to one more significant
figure than the applicable standard.
(3) Sawtooth and other nonlinear deterioration patterns. The deterioration factors described
in paragraphs (c)(1) and (2) of this section assume that the highest useful life emissions occur
either at the end of useful life or at the low-hour test point. The provisions of this paragraph
(c)(3) apply where good engineering judgment indicates that the highest useful life emissions
will occur between these two points. For example, emissions may increase with service
accumulation until a certain maintenance step is performed, then return to the low-hour
emission levels and begin increasing again. Such a pattern may occur with battery-based
electric hybrid engines. Base deterioration factors for engines with such emission patterns on
the difference between (or ratio of) the point at which the highest emissions occur and the
low-hour test point. Note that this applies for maintenance-related deterioration only where
we allow such critical emission-related maintenance.
(4) Dual-fuel and flexible-fuel engines. In the case of dual-fuel and flexible-fuel engines,
apply deterioration factors separately for each fuel type. You may accumulate service hours
on a single emission-data engine using the type of fuel or the fuel mixture expected to have
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the highest combustion and exhaust temperatures; you may ask us to approve a different fuel
mixture if you demonstrate that a different criterion is more appropriate.
(d) Determine the official emission result for each pollutant to at least one more decimal place
than the applicable standard. Apply the deterioration factor to the official emission result, as
described in paragraph (c) of this section, then round the adjusted figure to the same number of
decimal places as the emission standard. Compare the rounded emission levels to the emission
standard for each emission-data engine.

8 1036.241 Demonstrating compliance with greenhouse gas emission standards.
(a) For purposes of certification, your engine family is considered in compliance with the
emission standards in § 1036.108 if all emission-data engines representing the tested
configuration of that engine family have test results showing official emission results and
deteriorated emission levels at or below the standards. Note that your FCLs are considered to be
the applicable emission standards with which you must comply for certification.
(b) Your engine family is deemed not to comply if any emission-data engine representing the
tested configuration of that engine family has test results showing an official emission result or a
deteriorated emission level for any pollutant that is above an applicable emission standard
(generally the FCL). Note that you may increase your FCL if any certification test results exceed
your initial FCL.
(c) Apply deterioration factors to the measured emission levels for each pollutant to show
compliance with the applicable emission standards. Your deterioration factors must take into
account any available data from in-use testing with similar engines. Apply deterioration factors
as follows:
(1) Additive deterioration factor for greenhouse gas emissions. Except as specified in
paragraphs (c)(2) and (3) of this section, use an additive deterioration factor for exhaust
emissions. An additive deterioration factor is the difference between the highest exhaust
emissions (typically at the end of the useful life) and exhaust emissions at the low-hour test
point. In these cases, adjust the official emission results for each tested engine at the selected
test point by adding the factor to the measured emissions. If the factor is less than zero, use
zero. Additive deterioration factors must be specified to one more decimal place than the
applicable standard.
(2) Multiplicative deterioration factor for greenhouse gas emissions. Use a multiplicative
deterioration factor for a pollutant if good engineering judgment calls for the deterioration
factor for that pollutant to be the ratio of the highest exhaust emissions (typically at the end
of the useful life) to exhaust emissions at the low-hour test point. Adjust the official
emission results for each tested engine at the selected test point by multiplying the measured
emissions by the deterioration factor. If the factor is less than one, use one. A multiplicative
deterioration factor may not be appropriate in cases where testing variability is significantly
greater than engine-to-engine variability. Multiplicative deterioration factors must be
specified to one more significant figure than the applicable standard.
(3) Sawtooth and other nonlinear deterioration patterns. The deterioration factors described
in paragraphs (c)(1) and (2) of this section assume that the highest useful life emissions occur
either at the end of useful life or at the low-hour test point. The provisions of this paragraph
(c)(3) apply where good engineering judgment indicates that the highest useful life emissions
will occur between these two points. For example, emissions may increase with service
accumulation until a certain maintenance step is performed, then return to the low-hour
emission levels and begin increasing again. Such a pattern may occur with battery-based
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electric hybrid engines. Base deterioration factors for engines with such emission patterns on
the difference between (or ratio of) the point at which the highest emissions occur and the
low-hour test point. Note that this applies for maintenance-related deterioration only where
we allow such critical emission-related maintenance.
(4) [Reserved]
(5) Dual-fuel and flexible-fuel engines. In the case of dual-fuel and flexible-fuel engines,
apply deterioration factors separately for each fuel type by measuring emissions with each
fuel type at each test point. You may accumulate service hours on a single emission-data
engine using the type of fuel or the fuel mixture expected to have the highest combustion and
exhaust temperatures; you may ask us to approve a different fuel mixture if you demonstrate
that a different criterion is more appropriate.
(d) Calculate emission data using measurements to at least one more decimal place than the
applicable standard. Apply the deterioration factor to the official emission result, as described in
paragraph (c) of this section, then round the adjusted figure to the same number of decimal
places as the emission standard. Compare the rounded emission levels to the emission standard
for each emission-data engine.
(e) If you identify more than one configuration in § 1036.205(e), we may test (or require you to
test) any of the identified configurations. We may also require you to provide an engineering
analysis that demonstrates that untested configurations listed in § 1036.205(e) comply with their
FCL.

§ 1036.245 Deterioration factors for exhaust emission standards.

This section describes how to determine deterioration factors, either with an engineering
analysis, with pre-existing test data, or with new emission measurements. Apply these
deterioration factors to determine whether your engines will meet the duty-cycle emission
standards as described in 81036.240. These standards generally apply throughout the useful life;
a separate deterioration factor applies starting in model year 2031 for intermediate useful life for
Heavy HDE. The provisions of this section and §1036.246 apply for all engine families starting
in model year 2027; you may optionally use these provisions to determine and verify
deterioration factors for earlier model years.

(a) You may ask us to approve deterioration factors for an engine family based on an engineering
analysis of emission measurements from similar highway or nonroad engines if you have already
given us these data for certifying the other engines in the same or earlier model years. Use good
engineering judgment to decide whether the two engines are similar. We will approve your
request if you show us that the emission measurements from other engines reasonably represent
in-use deterioration for the engine family for which you have not yet determined deterioration
factors.

(b) If you are unable to determine deterioration factors for an engine family under paragraph (a)
of this section, select engines, subsystems, or components for testing. Determine deterioration
factors based on service accumulation and related testing to represent the deterioration expected
from in-use engines over the useful life. You may perform maintenance on emission-data
engines as described in § 1036.125 and 40 CFR part 1065, subpart E. Use good engineering
judgment for all aspects of the effort to establish deterioration factors under this paragraph (b).
Send us your test plan for our preliminary approval under §1036.210. You may apply
deterioration factors based on testing under this paragraph (b) to multiple engine families,
consistent with the provisions in paragraph (a) of this section. Determine deterioration factors
using one of the following procedures:
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(1) Operate the emission-data engine in the certified configuration on an engine
dynamometer to represent the useful life.
(i) You may accelerate the service accumulation using higher-load operation based on
equivalent total fuel flow. However, the engine operation for service accumulation must
also include light-load operation (or alternating light-load and high-load operation)
representing in-use behavior that may contribute to aging of aftertreatment devices or
systems.
(i) Calculate deterioration factors by comparing exhaust emissions at the end of the
useful life and exhaust emissions at the low-hour test point. For Heavy HDE starting in
model year 2031, also calculate deterioration factors by comparing exhaust emissions at
the end of intermediate useful life and exhaust emissions at the low-hour test point.
Create a linear curve fit if testing includes intermediate test points. Calculate
deterioration factors based on measured values, without extrapolation.
(2) Determine deterioration factors based on bench-aged aftertreatment. If you use this
option, you must verify deterioration factors based on emission measurements with in-use
engines as described in §1036.246.
(i) Perform bench aging of aftertreatment devices in a way that accounts for thermal and
chemical degradation to represent normal engine operation over the useful life. For
Heavy HDE starting in model year 2031, also account for thermal and chemical
degradation to represent normal engine operation over the intermediate useful life. Use an
EPA-approved bench-aging procedure or propose an equivalent procedure. For example,
this might involve testing consistent with the analogous procedures that apply for light-
duty vehicles under 40 CFR part 86, subpart S.
(i1) After bench-aging aftertreatment devices, install or reinstall those aftertreatment
devices and systems on an emission-data engine that has been stabilized without
aftertreatment (or an equivalent engine). Ensure that the engine is in an appropriate
certified configuration to represent the engine family.
(ii1) Measure all criteria pollutants after operating the engine with the bench-aged
aftertreatment devices to stabilize emission controls for at least 100 hours on an engine
dynamometer.
(iv) Calculate deterioration factors by comparing exhaust emissions with the bench-aged
aftertreatment at the useful life and exhaust emissions at the low-hour test point. For
Heavy HDE starting in model year 2031, also calculate deterioration factors by
comparing exhaust emissions with the bench-aged aftertreatment at the intermediate
useful life and exhaust emissions at the low-hour test point. Create a linear curve fit if
testing includes intermediate test points. Calculate deterioration factors based on
measured values, without extrapolation.
(c) If you determine deterioration factors as described in paragraph (b)(2) of this section, you
may apply those deterioration factors in later years for engine families that qualify for carryover
certification as described in 8§1036.235(d), subject to the conditions described in §1036.246. You
may also apply those deterioration factors for additional engine families as described in
paragraph (a) of this section.
(d) Include the following information in your application for certification:
(1) If you use test data from a different engine family, explain why this is appropriate and
include all the emission measurements on which you base the deterioration factors. If the
deterioration factors for the new engine family are not identical to the deterioration factors
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for the different engine family, describe your engineering analysis to justify the revised
values and state that all your data, analyses, evaluations, and other information are available
for our review upon request.
(2) If you determined deterioration factors based on testing under paragraph (b)(1) of this
section, describe your procedure for service accumulation, including a supporting rationale
for any accelerated aging.
(3) If you determined deterioration factors under paragraph (b)(2) of this section, include the
following information in the first year that you use those deterioration factors:
(i) Describe your bench aging or other procedures to represent full-life service
accumulation for the engine’s emission controls. Also describe how you prepared the test
engine before and after installing aftertreatment systems to determine deterioration
factors. Identify the power rating of the emission-data engine used to determine
deterioration factors.
(i1) Describe your plan for verification testing under 81036.246. Include at least the
following information:
(A) Identify whether you intend to test using procedures specified in §1036.246(d)(1),
(2), or (3).
(B) Describe how you intend to identify candidate vehicles for testing, including
consideration of how you will identify or prioritize specific vehicle types and vehicle
applications to represent the engine family.
(C) Describe your intended schedule for recruiting and testing vehicles.
(D) Describe any steps you will take to ensure that selected vehicles have been
properly maintained and used.
(4) If you determined deterioration factors under paragraph (b)(2) of this section, include the
following information in any later year that you use those deterioration factors:
(1) Identify any changes or updates to your verification test plan that you have made in
your most recent testing, or that you plan to make for later years.
(i1) Submit a report to describe any verification testing you have performed under
81036.246 as described in 81036.246(e). Include previously submitted results in addition
to information related to new testing you performed for the current submission.

8§ 1036.246 Verifying deterioration factors.
This section describes how to perform in-use testing to verify that your deterioration factors are
appropriate. This applies for deterioration factors you determine based on testing with bench-
aged aftertreatment devices or other procedures as described in 8§1036.245(b)(2). You may
continue to use those deterioration factors for later model years with carryover engines if in-use
engines meet the verification requirements of this section.
(a) Paragraph (d) of this section describes three different verification procedures you may use for
measuring emissions. We may also approve your request to use an alternative verification
procedure if you demonstrate that it is at least as effective as one of the specified verification
procedures.
(b) Verify deterioration factors based on bench-aged aftertreatment as follows:
(1) You may use the original deterioration factors for the original model year and one
additional model year, prior to the start of the year three production verification, without
restriction.
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(2) You must verify the original deterioration factors with testing that starts in the third year
of production and continues in later production years up to and including the eighth year of
production.
(3) As long as your verification test has a passing result, you may continue to use the original
deterioration factors for the upcoming model year without restriction.
(4) The provisions of paragraph (h) of this section apply if your verification testing has a fall
result.

(c) Select and prepare in-use engines for verification testing under this section as follows:
(1) You may recruit candidate engines any time before testing. This may involve creating a
pool of candidate engines and vehicles in coordination with vehicle manufacturers and
vehicle purchasers to ensure availability and to confirm a history of proper maintenance. You
may meet the testing requirements of this section by repeating tests on a given engine as it
ages, or you may test different engines over the course of verification testing; however, you
may not choose whether to repeat tests on a given engine at a later stage based on its
measured emission levels. This generally requires that you describe your plan for selecting
engines in advance and justify any departures from that plan.
(2) Selected vehicles must come from independent sources, unless we approve your request
to select vehicles that you own or manage. In your request, you must describe how you will
ensure that the vehicle operator will drive in a way that represents normal in-use operation
for the engine family.
(3) Select vehicles with installed engines from the same engine family and with the same
power rating as the emission-data engine used to determine the deterioration factors. You
may ask for our approval to modify engines in selected vehicles by reflashing the ECM or
replacing parts to change the engines to be in a different certified configuration for proper
testing. We may approve your request to modify the engines or we may waive test
specifications to allow you to test in the as-received condition.
(4) You may exclude selected engines from testing if you determine that they have not been
properly maintained or used. Selected engines may not have maintenance exceeding your
instructions for the maintenance items specified in 8§1036.125(a). Selected engines must have
their original aftertreatment components and be in a certified configuration. Do not perform
verification testing with an engine if its critical emission-related components had a major
repair other than what we allow under 8 1036.125(a). You may ask us to approve replacing a
critical emission-related component with an equivalent part that has undergone a comparable
degree of aging.
(5) Select vehicles meeting the mileage specifications specified in Table 1 of this section for
each stage of the verification testing program. If you are unable to find enough test vehicles
that meet the mileage specifications, perform testing as described in this section using
vehicles with the highest available mileage and describe how you will attempt to test
properly qualified vehicles for later years. If this occurs in the eighth year, continue testing in
future years until all tested vehicles have mileage that is at least 85 percent of the engine’s
useful life.
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Table 1 of § 1036.246—Minimum Age Required for Obtaining In-use Engines
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(6) You may accelerate the testing schedule specified in paragraph (c)(5) of this section if all

your test vehicles in a given year meet the mileage specifications for a later year of testing.

(d) Perform verification testing each year with one of the following procedures:

(1) Engine dynamometer testing. Measure emissions from engines equipped with in-use

aftertreatment systems on an engine dynamometer as follows:

(i) Test at least two engines using the procedures specified in subpart F of this part and 40
CFR part 1065. Install the aftertreatment system from the selected in-use vehicle,
including all associated wiring, sensors, and related hardware and software, on one of the
following partially complete engines:

(A) The in-use engine from the same vehicle.

(B) The emission-data engine used to determine the deterioration factors.

(C) A different emission-data engine from the same engine family that has been

stablized as described in 40 CFR 1065.405(c).
(ii) Perform testing on all duty cycles with brake-specific emission standards (g/hp-hr) to
determine whether the engine meets all the duty-cycle emission standards for criteria
pollutants. Apply infrequent regeneration adjustment factors as specified in § 1036.522.
(ii1) Evaluate verification testing for each pollutant independently. You pass the
verification test if at least 70 percent of tested engines meet standards for each pollutant
over all duty cycles. You fail the verification test if 70 percent or fewer engines meet
standards for a given pollutant over all duty cycles.

(2) PEMS testing. Measure emissions using PEMS with in-use engines that remain installed

in selected vehicles as follows:

(i) Test at least five engines using the procedures specified in 8 1036.520 and 40 CFR
part 1065, subpart J.

(i1) Measure emissions of NOx, HC, and CO as the test vehicle’s normal operator drives
over a reqular shift-day to determine whether the engine meets all the off-cycle emission
standards that applied for the engine’s original certification. Apply infrequent
regeneration adjustment factors as specified in § 1036.522. For Spark-ignition HDE,
calculate off-cycle emission standards for purposes of this subpart by multiplying the
FTP duty-cycle standards in 81036.104(a) by 2.0 in model years 2027 through 2030 and
by 1.5 in model years 2031 and later, and rounding to the same number of decimal

places.
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(iii) Evaluate verification testing for each pollutant independently. You pass the
verification test if at least 70 percent of tested engines meet standards for each pollutant.
You fail the verification test if 70 percent or fewer engines do not meet standards for a
given pollutant.
(iv) You may reverse a fail determination under paragraph (d)(2)(iii) of this section by
restarting and successfully completing the verification test for that year using the
procedures specified in paragraph (d)(1) of this section. If you do this, you must use the
verification testing procedures specified in paragraph (d)(1) of this section for all
remaining years of the verification testing program.
(3) Onboard NOx measurement. Collect on-board NOx data from in-use engines that remain
installed in selected vehicles as follows:
(i) Test at least 50 percent of engines produced using the procedures specified in §
1036.520 and 40 CFR part 1065, subpart J. Perform the overall verification of your
onboard NOx measurement system as described in 40 CFR 1065.920(b) using an engine
that emits NOx at levels at or below the off-cycle NOx emission standard that applied for
the engine’s original certification. The onboard NOx measurement system must be
functional within 100 seconds of engine starting and must remain functional over the
entire shift-day.
(ii) Collect NOx data as the test vehicle’s normal operator drives over a regular shift-day
to determine whether the engine meets the off-cycle NOx emission standards that applied
for the engine’s original certification. Apply infrequent regeneration adjustment factors
as specified in 8 1036.522. For Spark-ignition HDE, calculate off-cycle emission
standards as described in paragraph (d)(2)(ii) of this section.
(iii) You pass the verification test if at least 70 percent of tested engines meet the off-
cycle NOx emission standard. You fail the verification test if 70 percent or fewer engines
do not meet standards for a given pollutant.
(iv) You may reverse a fail determination under paragraph (d)(3)(iii) of this section by
restarting and successfully completing the verification test for that year using the
procedures specified in paragraph (d)(1) of this section. If you do this, you must use the
verification testing procedures specified in paragraph (d)(1) of this section for all
remaining years of the verification testing program.
(e) You may stop testing before you meet all the requirements of this section in the following
circumstances:
(1) In a given year, you may discontinue the verification test program and concede a fail
result before you meet all the testing requirements of this section. However, we may require
you to do more testing before we approve revised deterioration factors under paragraph
(h)(2) of this section.
(2) You may stop testing before the eight-year period specified in paragraph (c)(5) of this
section if you meet all the requirements with vehicles that had mileage accumulation
representing at least 85 percent of the engine family’s useful life.
(f) Prepare a report to describe your verification testing each year. Include at least the following
information:
(1) Identify whether you tested using the procedures specified in §1036.246(d)(1), (2), or (3).

(2) Describe how the test results support a pass or fail decision for the verification test. For
in-field measurements, include continuous 1 Hz data collected over the shift-day and binned
emission values determined under §1036.515.
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(3) If your testing included invalid test results, describe the reasons for invalidating the data.
Give us the invalid test results if we ask for them.
(4) Describe the types of vehicles selected for testing. If you determined that any selected
vehicles with enough mileage accumulation were not suitable for testing, describe why you
chose not to test them.
(5) For each tested engine, identify the vehicle’s VIN, the engine’s serial number, the
engine’s power rating, and the odometer reading and the engine’s lifetime operating hours at
the start of testing (or engine removal).
(6) State that the tested engines have been properly maintained and used and describe any
noteworthy aspects of each vehicle’s maintenance history. Describe the steps you took to
prepare the engines for testing.
(7) For testing with engines that remain installed in vehicles, identify the date and location of
testing. Also describe the ambient conditions and the driving route over the course of the
shift-day.
(9) Send electronic reports to the Designated Compliance Officer using an approved information
format. If you want to use a different format, send us a written request with justification.
(1) You may send us reports as you complete testing for an engine instead of waiting until
you complete testing for all engines.
(2) We may ask you to send us less information in your reports than we specify in this
section.
(3) We may require you to send us more information to evaluate whether your engine family
meets the requirements of this part.
(4) Once you send us information under this section, you need not send that information
again in later reports.
(5) We will review your test report to evaluate the results of the verification testing at each
stage. We will notify you if we disagree with your conclusions, if we need additional
information, or if you need to revise your testing plan for future testing.
(h) The following provisions apply if your verification test has a fail result for any deterioration
factor:
(1) You may certify affected engine families for one additional model year based on the
original deterioration factors. We may require you to certify with family emission limits that
are at the maximum values we allow in 81036.104, or at some lower value corresponding to
your measured emission results. You may not generate emission credits from affected engine
families for any pollutant. We may require you to apply the revised family emission limits to
recalculate emission credits and credit balances from previous model years based on your test
results.
(2) You may ask us to approve revised deterioration factors for future model years based on
your measured emission results. You may use such revised deterioration factors and continue
verification testing under this section if the engine family still meets emission standards (or
family emission limits) after applying the revised deterioration factors to the low-hour test
results from an emission-data engine.
(3) Unless we approve revised deterioration factors under paragraph (h)(2) of this section,
you must do new testing to establish deterioration factors after the one additional model year
described in paragraph (h)(1) of this section.
(4) The provisions of this paragraph (h) apply for all engine families relying on the
deterioration factors that failed to pass verification testing.
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§ 1036.250 Reporting and recordkeeping for certification.
() Whthin-90-days-after-By September 30 following the end of the model year, send the
Designated Compliance Officer a report including the total U.S.-directed production volume of
engines you produced in each engine family during the model year (based on information
available at the time of the report). Report the production by serial number and engine
configuration. Smal-manufacturersmay-omit-this-requirement—You may combine this report
with reports required under subpart H of this part. We may waive the reporting requirements of
this paragraph (a) for small manufacturers.
(b) Organize and maintain the following records:
(1) A copy of all applications and any summary information you send us.
(2) Any of the information we specify in § 1036.205 that you were not required to include in
your application.
(3) A detailed history of each emission-data engine. For each engine, describe all of the
following:
(i) The emission-data engine’s construction, including its origin and buildup, steps you
took to ensure that it represents production engines, any components you built specially
for it, and all the components you include in your application for certification.
(ii) How you accumulated engine operating hours (service accumulation), including the
dates and the number of hours accumulated.
(iii) All maintenance, including modifications, parts changes, and other service, and the
dates and reasons for the maintenance.
(iv) All your emission tests, including documentation on routine and standard tests, as
specified in part 40 CFR part 1065, and the date and purpose of each test.
(v) All tests to diagnose engine or emission control performance, giving the date and time
of each and the reasons for the test.
(vi) Any other significant events.
(4) Production figures for each engine family divided by assembly plant.
(5) Engine identification numbers for all the engines you produce under each certificate of
conformity.
(c) Keep routine data from emission tests required by this part (such as test cell temperatures and
relative humidity readings) for one year after we issue the associated certificate of conformity.
Keep all other information specified in this section for eight years after we issue your certificate.
(d) Store these records in any format and on any media, as long as you can promptly send us
organized, written records in English if we ask for them. You must keep these records readily
available. We may review them at any time.

8 1036.255 What-decisions-may-EPA makeregarding-aoversight on certificates 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:
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(1) Refuse to comply with any testing or reporting requirements in this part.
(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.
(d) We may void a certificate of conformity 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 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 after submission.
(F) If we deny an application or suspend, revoke, or void a certificate, you may ask for a hearing
(see § 1036.820).

Subpart D— Testing Production Engines and Hybrid Powertrains

§ 1036.301 Measurements related to GEM inputs in a selective enforcement audit.

(a) Selective enforcement audits apply for engines as specified in 40 CFR part 1068, subpart E.

This section describes how this applies uniquely in certain circumstances.

(b) Selective enforcement audit provisions apply with respect to your fuel maps as follows:
(1) A selective enforcement audit for an engine with respect to fuel maps would consist of
performing measurements with production engines to determine fuel-consumption rates as
declared for GEM simulations, and running GEM for the vehicle configurations specified in
paragraph (b)(2) of this section based on those measured values. The engine is considered
passing for a given configuration if the new modeled emission result for each applicable duty
cycle is at or below the modeled emission result corresponding to the declared GEM inputs.
The englne is con5|dered failing if it |s determmed that its fuel map test result fora-given

A e-is above the

modeled emission result correspondlng to the deelareerEM—mputsresult using the
manufacturer-declared fuel maps as speC|f|ed in 8 1036. 235(0)(5)

audlt mcludes fuel map testlng in conjunction with engme testing relative to exhaust
emission standards, the fuel-map simulations for the whole set of vehicles and duty cycles
counts as a single test result for purposes of evaluating whether the engine family meets the

pass fall crlterla under 40 CFR 1068 420. —H%heaum%meledesemyﬂfuel—maptesmgt
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(c) If your certification includes powertrain testing as specified in 40 CFR 1036.630, these
selective enforcement audit provisions apply with respect to powertrain test results as specified
in 40 CFR part 1037, subpart D, and 40 CFR 1037.550. We may allow manufacturers to instead
perform the engine-based testing to simulate the powertrain test as specified in 40 CFR
1037.551.

(d) We may suspend or revoke certificates for any appropriate configurations within one or more
engine families based on the outcome of a selective enforcement audit.

Subpart E—In-use Testing

8 1036.401 Testing requirements for in-use enginesth-use-testing.
(a) We may perform in-use testing of any engine family subject to the standards of this part,
con3|stent W|th the Clean A|r Act and the prowsmns of 8 1036 235 —Netethat—thts—ptevmen

(b) This subpart describes a manufacturer-run field-testing program that applies for model year
2027 and later compression-ignition engines. Note that the testing requirements of 40 CFR part
86, subpart T, continue to apply for model year 2026 and earlier engines.

(c) In-use test procedures for spark-ignition engines apply as described in § 1036.515. We won’t
require routine manufacturer-run field testing for spark-ignition engines, but the procedures of
this subpart describe how to use field-testing procedures to measure emissions from engines
installed in vehicles. Use good engineering judgment to apply the measurement procedures for
fuels other than gasoline.

(d) We may void your certificate of conformity for an engine family if you do not meet your
obligations under this subpart. We may also void individual tests and require you to retest those
vehicles or take other appropriate measures in instances where you have not performed the
testing in accordance with the requirements described in this subpart.

§ 1036.405 Overview of the manufacturer-run field-testing program.
(a) You must test in-use engines from the families we select. We may select the following
number of engine families for testing, except as specified in paragraph (b) of this section:
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(1) We may select up to 25 percent of your engine families in any calendar year, calculated
by dividing the number of engine families you certified in the model year corresponding to
the calendar year by four and rounding to the nearest whole number. We will consider only
engine families with annual U.S.-directed production volumes above 1,500 units in
calculating the number of engine families subject to testing each calendar year under the
annual 25 percent engine family limit. If you have only three or fewer families that each
exceed an annual U.S.-directed production volume of 1,500 units, we may select one engine
family per calendar year for testing.
(2) Over any four-year period, we will not select more than the average number of engine
families that you have certified over that four-year period (the model year when the selection
is made and the preceding three model years), based on rounding the average value to the
nearest whole number.
(3) We will not select engine families for testing under this subpart from a given model year
if your total U.S.-directed production volume was less than 100 engines.
(b) If there is clear evidence of a nonconformity with regard to an engine family, we may select
that engine family without counting it as a selected engine family under paragraph (a) of this
section. For example, there may be clear evidence of a nonconformity if you certify an engine
family using carryover data after reaching a fail decision under this subpart in an earlier model
year without modifying the engine to remedy the problem.
(c) We may select any individual engine family for testing, regardless of its production volume,
as long as we do not select more than the number of engine families described in paragraph (a) of
this section. We may select an engine family from model year 2027 or any later model year.
(d) You must complete all the required testing and reporting under this subpart (for all ten test
engines, if applicable), within 18 months after we approve your proposed plan for recruiting,
screening, and selecting vehicles. We will typically select engine families for testing and notify
you in writing by June 30 of the applicable calendar year. If you request it, we may allow
additional time to send us this information.
(e) If you make a good-faith effort to access enough test vehicles to complete the testing
requirements under this subpart for an engine family, but are unable to do so, you must ask us
either to modify the testing requirements for the selected engine family or to select a different
engine family.
(f) We may select an engine family for repeat testing in a later calendar year. Such a selection for
repeat testing would count as an additional engine family for that year under paragraph (a) of this
section.
(a) You may ask for approval to meet requirements under this subpart for an engine family based
on information from onboard NOx sensors that have been shown to comply with the on-board
NOx measurement system verification described in 40 CFR 1065.920(b) using an engine that
emits NOx at levels at or below the applicable standard. Any on-board NOx measurement system
must be functional within 100 seconds of engine starting and must remain functional during the
entire shift-day. An alternative test program would need to rely on telematic methods to collect
NOx emission values broadly from engines in the fleet to evaluate whether emission controls are
working properly across a wide range of engine operation. The alternative test program must
include PEMS field-testing of at least two engines as described in this subpart, including
measurement of all requlated pollutants. In your request, you must show us that the alternative
program gives comparable assurance that your engines meet the NOx standards of this part. We
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may waive some or all of this subpart’s requirements for the engine family if we approve your
alternative test program.

§ 1036.410 Selecting and screening vehicles and engines for testing.
(a) Send us your proposed plan for recruiting, screening, and selecting vehicles. Identify the
types of vehicles, location, and any other relevant criteria. We will approve your plan if it
supports the objective of measuring emissions to represent a broad range of operating
characteristics.
(b) Select vehicles and engines for testing that meet the following criteria:
(1) The vehicles come from at least two independent sources.
(2) Powertrain, drivetrain, emission controls, and other key vehicle and engine systems have
been properly maintained and used. See § 1036.125.
(3) The engines have not been tampered with, rebuilt, or undergone major repair that could
be expected to affect emissions.
(4) The engines have not been misfueled. Do not consider engines misfueled if they have
used fuel meeting the specifications of 81036.415(c).
(5) The vehicles are likely to operate for at least three hours of non-idle operation over a
complete shift-day, as described in § 1036.415(f).
(6) The vehicles have not exceeded the applicable useful life, in miles, hours, or years; you
may otherwise not exclude engines from testing based on their age or mileage.
(7) The vehicle has appropriate space for safe and proper mounting of the portable emission
measurement system (PEMS) equipment.
(c) You must notify us before disqualifying any vehicle based on the owner declining to
participate, illuminated MIL or stored OBD trouble codes as described in § 1036.415(b)(2), or
for any other reasons not specified in paragraph (b) of this section. For example, notify us if you
disqualify any vehicle because the engine does not represent the engine family or the vehicle’s
usage is atypical for the particular application.

§ 1036.415 Preparing and testing engines.
(a) You must limit maintenance to what is in the owners manual for engines with that amount of
service and age. For anything we consider an adjustable parameter (see § 1036.115(f)), you may
adjust that parameter only if it is outside its adjustable range. You must then set the adjustable
parameter to your recommended setting or the mid-point of its adjustable range, unless we
approve your request to do otherwise. You must get our approval before adjusting anything not
considered an adjustable parameter. You must keep records of all maintenance and adjustments,
as required by 8§ 1036.435. You must send us these records, as described in 8§ 1036.430(a)(2)(ix),
unless we instruct you not to send them.
(b) You may treat a vehicle with an illuminated MIL or stored trouble code as follows:
(1) If a candidate vehicle has an illuminated MIL or stored trouble code, either test the
vehicle as received or repair the vehicle before testing. You may disqualify the vehicle only
if MIL illumination or trouble code storage exceeds 12 hours. Once testing is initiated on the
vehicle, you accept that the vehicle has been properly maintained and used.
(2) If a MIL illuminates or a trouble code appears on a test vehicle during a field test, stop the
test and repair the vehicle. Determine test results as specified in 8 1036.515 using one of the
following options:
(1) Restart the testing and use only the portion of the full test results without the MIL
illuminated or trouble code set.
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(i) Initiate a new test and use only the post-repair test results.
(3) If you determine that repairs are needed but they cannot be completed in a timely manner,
you may disqualify the vehicle and replace it with another vehicle.
(c) Use appropriate fuels for testing, as follows:
(1) You may use any diesel fuel that meets the specifications for S15 in ASTM D975
(incorporated by reference in 8 1036.810). You may use any commercially available
biodiesel fuel blend that meets the specifications for ASTM D975 or ASTM D7467
(incorporated by reference in 8 1036.810). You may use any gasoline fuel that meets the
specifications in ASTM D4814 (incorporated by reference in § 1036.810). For other fuel
types, you may use any commercially available fuel.
(2) You may drain test vehicles’ fuel tanks and refill them with diesel fuel conforming to the
specifications in paragraph (c)(1) of this section.
(3) Any fuel that is added to a test vehicle’s fuel tanks must be purchased at a local retail
establishment near the site of vehicle recruitment or screening, or along the test route.
Alternatively, the fuel may be drawn from a central fueling source, as long as the fuel
represents commercially available fuel in the area of testing.
(4) No post-refinery fuel additives are allowed, except that specific fuel additives may be
used during field testing if you can document that the test vehicle has a history of normally
using the fuel treatments and they are not prohibited in the owners manual or in your
published fuel-additive recommendations.
(5) You may take fuel samples from test vehicles to ensure that appropriate fuels were used
during field testing. If a vehicle fails the vehicle-pass criteria and you can show that an
inappropriate fuel was used during the failed test, that particular test may be voided. You
may drain vehicles’ fuel tanks and refill them with diesel fuel conforming to the
specifications described in paragraph (c)(1) of this section. You must report any fuel tests
that are the basis of voiding a test in your report under 8 1036.430.
(d) You must test the selected engines using the test procedure described in 8§1036.515 while
they remain installed in the vehicle. Testing consists of characterizing emission rates for moving
average 300 second windows while driving, with those windows divided into bins representing
different types of engine operation over a shift-day. Use one of the following methods to
measure emissions:
(1) Perform all testing with PEMS and field-testing procedures referenced in 40 CFR part
1065, subpart J. Measure emissions of HC, CO, NOx, PM, and CO2. You may determine HC
emissions by any method specified in 40 CFR 1065.660(b).
(2) [Reserved]
(e) Operate the test vehicle under conditions reasonably expected during normal operation. For
the purposes of this subpart, normal operation generally includes the vehicle’s normal routes and
loads (including auxiliary loads such as air conditioning in the cab), normal ambient conditions,
and the normal driver.
(f) Once an engine is set up for testing, test the engine for at least one shift-day. To complete a
shift-day’s worth of testing, start sampling at the beginning of a shift and continue sampling for
the whole shift, subject to the calibration requirements of the PEMS. A shift-day is the period of
a normal workday for an individual employee. Evaluate the emission data as described in §
1036.420 and include the data in the reporting and record keeping requirements specified in 88
1036.430 and 1036.435.
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(a) You may ask us to waive testing relative to one or more emission standards if you can show
that field testing for such emissions is not necessary.

§ 1036.420 Pass criteria for individual engines.
Perform the following steps to determine whether an engine meets the binned emission standards
in § 1036.104(a)(4):
(a) Determine the binned or shift-day emission standard, as applicable, for each regulated
pollutant by adding the following accuracy margins for PEMS to the off-cycle standards in §
1036.104(a)(4) and (5).

(1) HC: 10 mg/hp:hr.

(2) CO: 0.025 g/hp-hr.

(3) PM: 6 mg/hp:hr.

(4) NOx: 10 % of the standard.
(b) Calculate the mass emission rate for each pollutant as specified in 40 CFR part 1065, subpart
G, for use in the calculations in § 1036.515.
(c) For compression-ignition engines, determine the number of windows in each bin. A bin is
valid under this section only if it has more than 2,400 windows. If the 2,400 valid windows in
any bin is not achieved, continue testing additional shift-days as necessary to achieve the
minimum window requirements for each bin. You may idle the engine anytime during the shift
day to increase the number of windows in the idle bin.
(d) An engine passes if the result for each valid bin is at or below the standard determined in
paragraph (a) of this section. An engine fails if the result for any valid bin for any pollutant is
above the standard determined in paragraph (a) of this section. Having no valid bins for a bin
category over a shift-day does not disqualify an engine from pass-fail determinations under this

paragraph (d).

§ 1036.425 Pass criteria for engine families.

For testing with PEMS under 81036.415(d)(1), determine the number of engines you must test
from each selected engine family and the family pass criteria as follows:

(a) Start by measuring emissions from five engines using the procedures described in this subpart
E and 81036.515. If all five engines comply fully with the off-cycle bin standards, the engine
family passes, and you may stop testing.

(b) If only one of the engines tested under paragraph (a) of this section does not comply fully
with the off-cycle bin standards, test one more engine. If this additional engine complies fully
with the off-cycle bin standards, the engine family passes, and you may stop testing.

(c) If two or more engines tested under paragraphs (a) and (b) of this section do not comply fully
with the off-cycle bin standards, test additional engines until you have tested a total of ten
engines. Calculate the arithmetic mean of the sum-over-sum emissions from the ten engine tests
as specified in 8 1036.515(q) for each pollutant. If the results are at or below the off-cycle bin
standards, the engine family passes. If the result for any pollutant is above an off-cycle bin
standard, the engine family fails.

§ 1036.430 Reporting requirements.
(a) Report content. Prepare test reports as follows:
(1) Include the following for each engine family:
(i) Describe how you recruited vehicles. Describe how you used any criteria or thresholds
to narrow your search or to screen individual vehicles.
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(ii) Include a summary of the vehicles you have disqualified and the reasons you
disqualified them, whether you base the disqualification on the criteria in 8 1036.410(b)
or anything else. If you disqualified a vehicle due to misfueling, include the results of any
fuel sample tests. If you reject a vehicle due to tampering, describe how you determined
that tampering occurred.
(iii) Identify how many engines you have tested from the applicable engine family and
how many engines still need to be tested. Identify how many tested engines have passed
or failed under §1036.420.
(iv) After the final test, report the results and state the outcome of testing for the engine
family based on the criteria in 8 1036.425.
(v) Describe any incomplete or invalid tests that were conducted under this subpart.

(2) Include the following information for the test vehicle:
(i) The EPA engine-family designation, and the engine’s model number, total
displacement, and power rating.
(ii) The date EPA selected the engine family for testing.
(iii) The vehicle’s make and model and the year it was built.
(iv) The vehicle identification number and engine serial number.
(v) The vehicle’s type or application (such as delivery, line haul, or dump truck). Also,
identify the type of trailer, if applicable.
(vi) The vehicle’s maintenance and use history.
(vii) The known status history of the vehicle’s OBD system and any actions taken to
address OBD trouble codes or MIL illumination over the vehicle’s lifetime.
(viii) Any OBD codes or MIL illumination that occur after you accept the vehicle for
field testing under this subpart.
(ix) Any steps you take to maintain, adjust, modify, or repair the vehicle or its engine to
prepare for or continue testing, including actions to address OBD trouble codes or MIL
illumination. Include any steps you took to drain and refill the vehicle’s fuel tank(s) to
correct misfueling, and the results of any fuel test conducted to identify misfueling.

(3) Include the following data and measurements for each test vehicle:
(i) The date and time of testing, and the test number.
(i) Number of shift-days of testing (see § 1036.415(f)).
(ii1) Route and location of testing. You may base this description on the output from a
global-positioning system (GPS).
(iv) The steps you took to ensure that vehicle operation during testing was consistent with
normal operation and use, as described in § 1036.415(¢).
(v) Fuel test results, if fuel was tested under 88 1036.410 or 1036.415.
(vi) The vehicle’s mileage at the start of testing. Include the engine’s total lifetime hours
of operation, if available.
(vii) The number of windows in each bin (see § 1036.420(c)).
(viii) The bin emission value per vehicle for each pollutant. Describe the method you
used to determine HC as specified in 40 CFR 1065.660(b).
(ix) Recorded 1 Hz test data for at least the following parameters, noting that gaps in the
1 Hz data file over the shift-day are only allowed during analyzer zero and span
verifications:

(A) Ambient temperature.
(B) Ambient pressure.
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(C) Ambient humidity.
(D) Altitude.
(E) Emissions of HC, CO, CO2, and NOx. Report results for PM if it was measured in
a manner that provides 1 Hz test data.
(F) Differential backpressure of any PEMS attachments to vehicle exhaust.
(G) Exhaust flow.
(H) Exhaust aftertreatment temperatures.
(1) Engine speed.
(J) Engine brake torgue.
(K) Engine coolant temperature
(L) Intake manifold temperature.
(M) Intake manifold pressure.
(N) Throttle position.
(O) Any parameter sensed or controlled to modulate the emission control system or
fuel-injection timing.
(4) Include the following summary information after you complete testing with each engine:
(i) State whether the engine meets the off-cycle standards for each bin for each pollutant
as described in § 1036.420(d).
(ii) Describe if any testing or evaluations were conducted to determine why a vehicle
failed the off-cycle emission standards described in § 1036.420.
(iii) Describe the purpose of any diagnostic procedures you conduct.
(iv) Describe any instances in which the OBD system illuminated the MIL or set trouble
codes. Also describe any actions taken to address the trouble codes or MIL.
(v) Describe any instances of misfueling, the approved actions taken to address the
problem, and the results of any associated fuel sample testing.
(b) Submission. Send electronic reports to the Designated Compliance Officer using an approved
information format. If you want to use a different format, send us a written request with
justification.
(1) You may send us reports as you complete testing for an engine instead of waiting until
you complete testing for all engines.
(2) We may ask you to send us less information in your reports than we specify in this
section.
(3) We may require you to send us more information to evaluate whether your engine family
meets the requirements of this part.
(4) Once you send us information under this section, you need not send that information
again in later reports.
(c) Additional notifications. Notify the Designated Compliance Officer describing progress
toward completing the required testing and reporting under this subpart, as follows:
(1) Notify us once you complete testing for an engine.
(2) Notify us if your review of the test data for an engine family indicates that two of the first
five tested engines have failed to comply with the vehicle-pass criteria in §1036.420(d).
(3) Notify us if your review of the test data for an engine family indicates that the engine
family does not comply with the family-pass criteria in 8§ 1036.425(c).
(4) Describe any voluntary vehicle/engine emission evaluation testing you intend to conduct
with PEMS on the same engine families that are being tested under this subpart, from the
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time that engine family was selected for field testing under § 1036.405 until the final results
of all testing for that engine family are reported to us under this section.

8 1036.435 Recordkeeping requirements.

Keep the following paper or electronic records of your field testing for five years after you

complete all the testing required for an engine family:

(a) Keep a copy of the reports described in 8§ 1036.430.

(b) Keep any additional records, including forms you create, related to any of the following:
(1) The recruitment, screening, and selection process described in 8§ 1036.410, including the
vehicle owner’s name, address, phone number, and e-mail address.
(2) Pre-test maintenance and adjustments to the engine performed under § 1036.415.
(3) Test results for all void, incomplete, and voluntary testing described in 8§ 1036.430.
(4) Evaluations to determine why a vehicle failed any of the bin standards described in 8
1036.420.

(c) Keep a copy of the relevant calibration results required by 40 CFR part 1065.

8 1036.440 Warranty obligations related to in-use testing.

Testing under this subpart that finds an engine exceeding emission standards under this subpart is
not by itself sufficient to show a breach of warranty under 42 U.S.C. 7541(a)(1). A breach of
warranty would also require one of the following:

(a) That the engine or vehicle, as designed, built, and equipped at the time of sale, does not
conform in all material respects reasonably related to emission controls to the engine as
described in the application for certification and covered by the certificate.

(b) A defect in a component’s materials or workmanship causes the vehicle or engine to fail to
conform to the applicable requlations for its useful life.

Subpart F—Test Procedures

8 1036.501 General testing provisions.Hew-de-trun-a-valid-emission-test?

(a) Use the equipment and procedures specified in this subpart and 40 CFR 86-1305part 1065 to
determine whether engines meet the emission standards in 88 1036.104 and 1036.108.

(b) You may use special or alternate procedures to the extent we allow them under 40 CFR
1065.10.

(c) This subpart is addressed to you as a manufacturer, but it applies equally to anyone who does
testing for you, and to us when we perform testing to determine if your engines meet emission
standards.

(d) For engines that use aftertreatment technology with infrequent regeneration events, apply
mfrequent regeneratlon adjustment factors as described in § 1036.52236.
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i i QM—H%WWW i v
subject-to-the-duty-cycle-standards-of 40-CFR-part 86,-subpart-A:If your engine is intended for
installation in a vehicle equipped with stop-start technology, you may turn the engine off during
idle portions of the duty cycle to represent in-use operation. We recommend installing a
production engine starter motor and allowing the engine’s ECM to manipulate the starter motor
to control the engine stop and start events.

8 1036.503 Engine data and information fer-to support vehicle certification.

You must give vehicle manufacturers information as follows so they can certify their modelyear
2021-and-ater-vehicles to greenhouse gas emission standards under 40 CER part 1037:

(a) Identify engine make, model, fuel type, combustion type, engine family name, calibration
identification, and engine displacement. Also identify whether the engines meet CO standards
for tractors, vocational vehicles, or bothwhich-standards-the-enginesmeet.

(b) This paragraph (b) describes four different methods to generate engine fuel maps. For
engines without hybrid components and for mild hybrid engines where you do not ehoese-nette
include hybrid components in the test, yeu-must-generate fuel maps using either paragraph (b)(1)

or (2) of this section. For mid-other hybrid engines, where-yvou-choose-to-include-the-hybrid
components-in-the-test-and-for-hybrid-enginesyyou-must-generate fuel maps using paragraph
(b)(43) of this section. For al-etherhybrids-powertrains; and for vehicles where the

transmission is not automatic, automated manual, manual, or dual-clutch, generate fuel maps

using yeu-must-use-paragraph (b)(34) of this section.
(1) Combined-steady-state-and-cyele-average-Determine steady-state engine fuel maps as
described in § 1036.535(b). Determine and-fuel consumption at idle as described in §
1036.535¢b)-and (c)-respectivelyand-d. Determine cycle-average engine fuel maps as
described in § 1036.540, excluding cycle-average fuel maps for highway cruise cycles.
(2) Determine steady-state fuel maps as described in either 81036.535(b) or (d). Cyele-
average—Determine fuel consumption at idle as described in 8§ 1036.535(c). Dand-{e)-and
determine cycle-average engine fuel maps as described in § 1036.540, including cycle-

average englne fuel maps for hlghway crU|se cycles W—yeu—d&net—need—t&dete#mne
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conflrmatory testlng by creatmq cvcle averaqe fuel maps from based—eprsteady -state fuel
maps created in paradraph (b)(l) of this sectlonmng for hlghway cruise cyclesevemi—yeuee
.In 8§

1036 540 we deflne the vehicle conflguratlons for testlng we may add more vehlcle
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) Determine fuel consumption at idle as described in § 1036.535(c) and (d), and determine

cycle-average engine fuel maps as described in 40 CFR 1037.550, including cycle-average
engine fuel maps for highway cruise cycles.

(43) Pewertrain—Generate a-powertrain fuel maps as described in 40 CFR 1037.550—a-this

case;you-de-notneed-toperform instead of fuel mapping under § 1036.535 or § 1036.540.
Fhe-Note that the option in 40 CFR 1037.550(b)(2) is enby-allowed only for hybrid

powertrain-engine testing.

(c) Provide the following information if you generate engine fuel maps using either paragraph

(b)(1), (2), or (34) 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-Sspark-ignition HDEstandards. Measure the torque curve for hybrid
engines that have an RESS as described in 40 CFR 1065.510(g)(2) with the hybrid system
active. Test hybrid engines with no RESS as described inForhybrid-engines-that-do-not
include-an-RESSfolow 40 CFR 1065.510(b)(5)(ii).

(2) Motoring torque map-curve as described in 40 CFR 1065.510(c)(2) and (5) 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
tew~warm low-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 transient cycle-average fuel map.

(5) The engine idle torque during the transient cycle-average fuel map.

(d) If you generate powertrain fuel maps using paragraph (b)(34) of this section, determine the
system continuous rated power according to § 1036.527.

8 1036.505 Supplemental Eemission Ttest.

(a) Starting-h-moedelyear2021yveu-must-mMeasure SOz-emissions using the steady-state SEF
dubyrovelon10-Cl2 861262 oo deserbedHin 5402660 orusing-the-SET duty cycle

described in this section. Note that the SET duty cycle is operated as a ramped-modal cycle
rather than discrete steady-state test points.

(b) Perform SET testing with one of the following procedures:

(1) For testing nonhybrid engines-testing, the SET duty cycle is based on normalized speed
and torque values relative to certain maximum values._Denormalize speed as described in 40
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CFR 1065.512. Denormalize torque as described in 40 CFR 1065.610(d).—Benormatize

speed-as-deseribed - 40-CFR-1065.512.
(2) Fer-Test hybrid pewertrain-engines and hybrid engirepowertrains as described in testing;
felow-40 CFR 1037.550, except as specified in this paragraph (b)(2). te-carry-outthetest;
but-dDo not compensate the duty cycle for the distance driven as described in 40 CFR
1037.550(g)(4);-f. For hybrid engines, select the transmission from Table 1 of § 1036.540,
substituting “engine” for “vehicle” and “highway cruise cycle” for “SET”-and-eyecles-do-not
feHow. Disregard duty cycles in 40 CFR 1037.550(j). For cycles that begin with a-set-ef
contigueus-idle-points, leave the transmission in neutral or park for the full initial idle
segment. Place the transmission into drive within-no earlier than 5 seconds ef-before the first
nonzero vehicle speed setpoint. For SET testing only, pPlace the transmission into park or
neutral when the cycle reaches the final idle segqmentSEFmede-14. Use the following
vehicle parameters instead place-of those in 40 CFR 1037.550 to define the vehicle model in
40 CFR 1037.550(a)(3):

(i) Determine the vehicle test mass, M, as follows:

M =15.1 " Peitated

Eq. 1036.505-1

Where:

Peontrated = the continuous rated power of the hybrid system determined in § 1036.527.

Example:

Pcontrated = 350.1 kW

M = 15.1-350.113 = 32499 kg

(ii) Determine the vehicle frontal area, Afront, as follows:
(A)For M < 18050 kg:
Agront = —1.69-1078 - M2 + 6.33-107* - M + 1.67Eq.
1036.505-2

Example:
M = 16499 kg
Agront = —1.69 - 1078 - 16499% + 6.33 - 107* - 16499 + 1.67 = 7.51 m?

(B) For M > 18050 kg, Afront = 7.59 m?
(iii) Determine the vehicle drag area, CdA, as follows:
(0.00299 - Afron — 0.000832) - 2 - g - 3. 62
4A =
p

Eq. 1036.505-3
Where:
g = gravitational constant = 9.80665 m/s?.
p = air density at reference conditions. Use p = 1.1845 kg/m®,

Example:

(0.00299 - 7.59 — 0.000832) - 2 - 9.80665 - 3. 62
C4A = R = 3.08 m?

(iv) Determine the coefficient of rolling resistance, Cr, as follows:
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17:600

C, = 0.005.13 +
Eq. 1036.505-4

Example:
0
Cy = 6:6065.13 + 37499 = 0:005.7 kgN/kgN=0.0057 N/N

(v) Determine the vehicle curb mass, Mcurb, as follows:
Mgy, = —0.000007376537 - M? + 0.6038432 - M
Eq. 1036.505-5

Example:
Mgy, = —0.000007376537 - 324992 + 0.6038432 - 32499 = 11833 kg

(vi) Determine the linear equivalent mass of rotational moment of inertias, Mrotating, @S
follows:
Mrotating = 0.07 - Mgy

Eq. 1036.505-6

Example:
M otating = 0.07 - 11833 = 828.3 kg

(vii) Select a drive axle ratio, ka, that represents the worst-case combination of final gear
ratio, drive axle ratio, and tire size for CO2 expected for vehicles in which the hybrid
powertrain or hybrid engine will be installed. This is typically the highest rumeric-axle
ratio.

(viii) Select a tire radius, r, that represents the worst-case pair of tire size and drive axle
ratio for COz expected for vehicles in which the hybrid powertrain or hybrid engine will
be installed. This is typically the smallest tire radius.

(ix) If you are certifying a hybrid pewertrain-system-witheut-the-transmissionengine, use
a default transmission efficiency of 0. 95—H—yeu£em1ywﬁh#n%eenﬁgm&nen—ywmust

use-40-CFR-1037550(a)}{3){H)-te and create the vehicle model along with its default
transmission shift strategy as described in 40 CFR 1037.550(a)(3)(ii). Use the

transmission parameters defined in Table 1 of 8§ 1036.540 to determine transmission type
and gear ratio. For Light HDV and Medium HDVs, use the Light HDV and Medium
HDV parameters for the-FTP, LLC, and SET duty cycles. For Tractors and Heavy
HDVs, use the Tractor and Heavy HDV transient cycle parameters for the FTP and LLC
duty cycles and the Tractor and Heavy HDV highway cruise cycle parameters for the

SET duty cycle.
{x)-Selectaxle efficiency, Eff.u--according to-46-CFR 1037.550.
(c) Measure emissions using the SET duty cycle shown in Table 1 of this section to determine
whether engines and-hybrid-pewertrains-meet the steady-state compression-ignition standards
specified in subpart B of this part. Table 1 of this section specifies test settings-fer-engine-and
hybrid-powertrain-testing, as follows:
(1) The duty cycle for testing engines (including hybrid engines) involves a schedule of
normalized engine speed and torque values.
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(2) The duty cycle for testing hybrid powertrains testing-involves a schedule of vehicle
speeds and road grade as follows:-
(i) Determine road grade at each point based on the continuous rated power of the hybrid
powertrain system, Pcontrated, in KW determined in § 1036.527, the vehicle speed (A, B, or
C) in mi/hr for a given SET mode, Vrefispeed], and the specified road--grade coefficients
using the following equation:
Roadgrade = a - Pc%ntrated +b- Pczontrated " Vref[speed] T € - Pczontrated +d- vrzef[speed] te

* Peontrated * Vref{speed] T [+ Peontrated + 9 - Vref{speed] T h
Eq. 1036.505-7

Example for SET mode 3a in Table 1 te-of this section:
hi lo is f | : bl : 05,
Pcontrated = 345.2 kW
Vrets = 59.3 mi/hr
Road grade = 8.296 - 1077 - 345.23 + (—4.752-1077) - 345.22 - 59.3 + 1.291
+1075-345.22 +2.88-107*-59.32 + 4.524 - 10™* - 345.2 - 59.3
4+ (—1.802-1072) - 345.2 4+ (—1.83-1071) - 59.3 + 8.81 = 0.53 %

(i) Use the vehicle C speed determined in § 1036.527-and-d. Determine the-vehicle A
and B speeds as follows:
(A) Determine vehicle A speed using the following equation:

55.0
VUrefa = VrefC m

Eq. 1036.505-8

Example:
Mretc-Vreic = 68.42 mi/hr

55.0 .
VUrefa = 68.4 - m = 50.2 mi/hr

(B) Determine vehicle B speed using the following equation:
65.0
Urefs = Vrefc * 7t 0

Eq. 1036.505-9

Example:

65.0 .
Vyefg = 68.4 - m = 59.3 mi/hr

(3) Table 1 follows:
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Table 1 te-of § 1036.505—Supplemental Emission Test-Ramped-modal-Duty-Cycle

Engine testing

Hybrid powertrain testing

state

SET Time in Enaine Torque Vehicle Road-grade coefficients
mode mode spe?eda’b (per?:ent)bvC speed a b c d e f g h
(seconds) (mi/hr)
la
Warm Warm

Steady- 124 ldle 0 1dle0 0 0 0 0 0 0 0 0
state
1b 20 Linear Linear Linear -1.898E- | -5.895E- | 3.780E- 4.706E- 6.550E- -2.679E- 1 027E+0 1.542E+0
Transition Transition | Transition Transition | 08 07 05 03 04 02 O. 1
2a

-1.227E- | -5.504E- | 3.946E- 1.212E- 5.289E- -3.116E- -3.227E- 1.619E+0
;iaedy' 196 A 100 Vrea 08 07 05 03 04 02 01 1
2b 20 Linear Linear Linear -2.305E- | -4.873E- | 2.535E- 8.156E- 4,730E- -2.383E- -2.975E- 1.277E+0
Transition Transition | Transition Transition | 09 07 05 04 04 02 01 1
3a

8.296E- -4.752E- 1.291E- 2.880E- 4 524E- -1.802E- -1.830E- | 8.810E+0
ft;etaedy' 220 B 50 Veets 09 07 05 04 04 02 01 0
3b 20 B Linear v 4.642E- -5.143E- 1.991E- 3.556E- 4.873E- -2.241E- -2.051E- 1.068E+0
Transition Transition refs 09 07 05 04 04 02 01 1
4a

1.818E- -5.229E- | 2.579E- 5.575E- 5.006E- -2.561E- -2.399E- 1.287E+0
ftﬁaedy' 220 B & Veefs 10 07 05 04 04 02 01 1
4b 20 Linear | Linear Linear | 5.842E- |-4.992E- | 2244E- |4700E- |4.659E- |-2.203E- |-1.761E- | 1.072E+0
Transition Transition | Transition Transition | 10 07 05 04 04 02 01 1
ba

3.973E- -4.362E- 1.365E- 4.846E- 4,158E- -1.606E- -1.908E- | 8.206E+0
ftt:taedy' 268 A 50 VrerA 09 07 05 04 04 02 01 0
5b 20 A Linear v -2.788E- | -4.226E- 1.812E- 6.591E- 4,158E- -1.846E- -2.201E- 1.001E+0
Transition Transition refA 10 07 05 04 04 02 01 1
6a

-4.216E- | -4.891E- | 2.641E- | B8.796E- | 4.692E- | -2.348E- | -2595E- | 1.226E+0
Stzaedy' 268 A & VretA 09 07 05 04 04 02 01 1
6b 20 A Linear v 3.979E- -4.392E- 1.411E- 2.079E- 4,203E- -1.658E- -1.655E- | 7.705E+0
Transition Transition refA 09 07 05 04 04 02 01 0
Ta

1211E- | -3.772E- | 6.209E- | 1.202E- | 3578E- | -8.420E- | -1.248E- | 4.189E+0
Steady- 268 A 25 VrefA 08 07 07 04 04 03 01 0
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b 20 Linear Linear Linear 1.659E- -4,.954E- 2.103E- 4.849E- 4.776E- -2.194E- -2.551E- 1.075E+0
Transition Transition | Transition Transition | 09 07 05 04 04 02 01 1
8a

-8.232E- | -5.707E- | 3.900E- | 8.150E- |5477E- | -3.325E- | -2.956E- | 1.689E+0
Stzaedy' 196 B 100 Vref 09 07 05 04 04 02 01 1
8b 20 B Linear v 4.286E- -5.150E- 2.070E- 5.214E- 4.882E- -2.291E- -2.271E- 1.157E+0
Transition Transition reffs 09 07 05 04 04 02 01 1
9a

1.662E- -4.261E- | -2.705E- | 2.098E- 4,046E- -1.037E- | -1.263E- | 4.751E+0
3§aedy- 196 B 25 Veets 08 07 07 05 04 02 01 0
9b 20 Linear Linear Linear 7.492E- -5.451E- | 1.950E- 2.243E- 5.114E- -2.331E- | -2.270E- | 1.062E+0
Transition Transition | Transition Transition | 09 07 05 04 04 02 01 1
10a

-1.073E- | -5.904E- | 3477E- | 5.069E- |5.647E- | -3.354E- | -2.648E- | 1.651E+0
;ﬁaedy' 28 c 100 Veerc 09 07 05 04 04 02 01 1
10b 20 c Linear v 9.957E- -5.477E- 1.826E- 2.399E- 5.196E- -2.410E- -2.010E- 1.128E+0
Transition Transition refc 09 07 05 04 04 02 01 1
ét1(3ad : 4 c o5 v 1.916E- -5.023E- 3.715E- 3.634E- 4.706E- -1.539E- -1.485E- 6.827E+0
state y refC 08 07 06 05 04 02 01 0
11b 20 c Linear v 1.474E- -5.176E- 1.027E- 1.193E- 4.911E- -1.937E- -1.713E- 8.872E+0
Transition Transition refC 08 07 05 04 04 02 01 0
ét2:ad : 4 c 75 v 6.167E- -5.577E- 2.354E- 3.524E- 5.319E- -2.708E- -2.253E- 1.313E+0
state Yy refC 09 07 05 04 04 02 01 1
12b 20 c Linear v 1.039E- -5.451E- 1.756E- 2.257E- 5.165E- -2.366E- -1.978E- 1.106E+0
Transition Transition refC 08 07 05 04 04 02 01 1
é:tg:ad 5 4 c 50 v 6.209E- -5.292E- | 2.126E- 3.475E- 5.132E- -2.552E- | -2.212E- | 1.274E+0
St y refC 09 07 05 04 04 02 01 1
13b 20 Linear Linear Linear 4.461E- -6.452E- 1.301E- 1.420E- 5.779E- -1.564E- 1.949E- 7.998E+0
Transition Transition | Transition Transition | 09 07 05 03 04 02 01 0
14

Warm Warm

;'ﬁaedy— 144 ldle 0 1gle0 0 0 0 0 0 0 0 0

8Engine speed terms are defined in 40 CFR part 1065.

bAdvance 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 current

mode to the settings of the next mode.

“The percent torque is relative to maximum torque at the commanded engine speed.
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(d) Determine criteria pollutant emissions for plug-in hybrid engines and powertrains as follows:
(1) Precondition the engine or powertrain in charge-sustaining mode. Perform testing as
described in this section for hybrid engines and hybrid powertrains in charge-sustaining
mode.

(2) Carry out a charge-depleting test as described in paragraph (d)(1) of this section, except
as follows:
(1) Fully charge the RESS after preconditioning.
(i1) Operate the hybrid engine or powertrain continuously over repeated SET duty cycles
until you reach the end-of-test criterion defined in 40 CFR 1066.501(a)(3).
(iii) Calculate emission results for each SET duty cycle. Figure 1 of this section provides
an example of a charge-depleting test sequence where there are two test intervals that
contain engine operation.
(3) Report the highest emission result for each criteria pollutant from all tests in paragraphs
(d)(1) and (2) of this section, even if those individual results come from different test
intervals.
(4) Figure 1 follows:

Figure 1 of 8 1036.505—SET charge-depleting criteria pollutant test sequence.
Charge Depleting Charge Sustaining

» &
L |

»

Engine Start

SOC

End-of-test
criterion met

SET1 SET 2 SET3 SET 4 SET5 SET 6

\_'_I

SETs with engine
operation for criteria
pollutant determination

(e) Determine greenhouse gas pollutant emissions for plug-in hybrid engines and powertrains
using the emissions results for all the SET test intervals for both charge-depleting and charge-
sustaining operation from paragraph (d)(2) of this section. Calculate the utility factor-weighted
composite mass of emissions from the charge-depleting and charge-sustaining test results,
EUF[emission]comp, USINg the following equation:

(1 — UFgep)

N M
€UF[emission]comp = Z[e[emission][int]CDi - (UFpcpi — UFDCDi—1)] + Z[e[emission][int]CSj] : M

i=1 j=1

Eq. 1036.505-10

Where:
i = an indexing variable that represents one test interval.
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N = total number of charge-depleting test intervals.

e[emission][intjcDi = total mass of emissions in the charge-depleting portion of the test for each test
interval, i, starting from i = 1, including the test interval(s) from the transition phase.

UFbcpi = utility factor fraction at distance Dcoi from Eqg. 1036.505-11, as determined by
interpolating the approved utility factor curve for each test interval, i, starting from i = 1. Let
UFbcpo = 0.

| = an indexing variable that represents one test interval.

M = total number of charge-sustaining test intervals.

E[emission][intjcsj_ = total mass of emissions in the charge-sustaining portion of the test for each test
interval, |, starting from j = 1.

UFrcp = utility factor fraction at the full charge-depleting distance, Rep, as determined by
interpolating the approved utility factor curve. Rcp is the cumulative distance driven over N
charge-depleting test intervals.

Q
Dcpi = Z(Uk - At)
k=1
Eqg. 1036.505-11

Where:

k = an indexing variable that represents one recorded velocity value.

Q = total number of measurements over the test interval.

v = vehicle velocity at each time step, k, starting from k = 1. For tests completed under this
section, v is the vehicle velocity from the vehicle model in 40 CFR 1037.550. Note that this
should include charge-depleting test intervals that start when the engine is not yet operating.
At = 1/frecord

frecord = the record rate.

Example using the charge-depletion test in Figure 1 of § 1036.505 for the SET for CO2 emission
determination:

Q = 24000

vi =0 mi/hr

v2 = 0.8 mi/hr

vz =1.1 mi/hr

frecord = 10 Hz

At=1/10Hz=0.1s

24000
Dcpy = Z (0:0.14+0.8:-0.1+1.1-0.1+ vy4000 - 4t) = 30.1 mi
k=1

Dcp2 = 30.0 mi

Dcpz = 30.1 mi

Dcps = 30.2 mi

Dcps = 30.1 mi

N=5

UFpcp1 =0.11

UFpcp2 = 0.23

UFpcps =0.34
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UFpcps = 0.45

UFpcps = 0.53

ecozsetcp1 = 0 g/hp-hr
ecozsetcpz = 0 g/hp-hr
ecozsetcps = 0 g/hp-hr
ecozsetcpa = 0 g/hp-hr
ecozsetcps = 174.4 g/hp-hr

M=1
ecozsetcs = 428.1 g/hp-hr
UFrcp = 0.53
euFco2comp = [0-(0.11—-0)+0-(0.23—-0.11)+0-(0.34—0.23) + 0- (0.45 — 0.34)
1-0.53
+174.4-(0.53 — 0.45)] + 428.1 (—1) = 215.2g/hp - hr

(f) Calculate and evaluate cycle statistics as specified in 40 CFR 1065.514 for nonhybrid engines
and 40 CFR 1037.550 for hybrid engines and hybrid powertrains.
(0) Calculate cycle work for powertrain testing using system power, Psys. Determine Psys, using

81036.527(e).

(h) If you certify to the clean idle standard in 8§ 1036.104(b), determine the mean mass emission
m:_ﬁl[emission]u in g/hr over the combined warm idle modes 1a and 14 of the SET duty cycle for
HC, CO, and PM by calculating the total emission mass Memission] and dividing by the total time.
Note that this requires creating composite emission values from separate samples for CO and
PM. These values for memission) S€rve as emission standards for testing over the Clean Idle test
in 81036.514. (Note: for plug-in hybrid engines and powertrains, use the SET results from the
charge-sustaining or charge-depleting tests that have the highest emission values.)

8 1036.510 FransienttestingFederal Test Procedure.
(a) Measure em|55|ons usmq the tranS|ent Federal Test Procedure (FTP) as descrlbed in thls
section by "
transrent—duty—eyele&to determlne whether e nglnes meets the transrent—emrssron standards in
subpart B of this part. Operate the engine or hybrid powertrain over one of the following
transient duty cycles::

(1) For engines subject to spark-ignition engiresstandards, use the transient duty cycle

described in paragraph (ab) of appendix B of this part.

(2) For engines subject to compression-ignition eagiresstandards, use the transient duty cycle

descrlbed in paragraph (bc) of appendrx B of thrs part

e e
(b) Perferm-tThe following procedures depending-on+fyou-areapply differently for testing
engines erand hybrid powertrains:

(1) Fer-engine-testing;-tThe transient duty cycles for nonhybrid engine testing are based on
normalized speed and torque values-relative-to-certain-maximum-values. Denormalize speed
as described in 40 CFR 1065.512. Denormalize torque as described in 40 CFR 1065.610(d).
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(2) Fer-Test hybrid engines and hybrid powertrains testing;—feHowas described in §
1036.505(b)(2) and (3), with the following exceptions:

(1) R-te-earry-outthe-testexeeptreplace Pcontrated With Prated, Which is the peak rated power

determined in § 1036.527+-.

(1) keep-Keep the transmission in drive for all idle segments after the initial idle segment.

(iii);and for-For hybrid engines, select the transmission from Table 1 of § 1036.540,

substituting “engine” for “vehicle”.

(iv) For hybrid engines, y¥ou may request to change the engine--commanded torque at

idle to better represent curb idle transmission torque (CITT).

(v) For plug-in hybrid engines and powertrains, test over the FTP in both charge-

sustaining and charge-depleting operation for both criteria and greenhouse gas pollutant

determination.
(c) The transient-FTP duty cycle testseguenee-consists of an initial run through the transient duty
cycle from a cold start as described in 40 CFR part 1065, subpart F, followed by a (20 £1)
minute _hot soaks with no engine operation, and then a final hot start run through efthe same
transient duty cycle. Emisstons-from-engine starting is part of the-both the cold-start and hot-
start test intervals. Calculate the total emission mass of each constituent, m, and the total work,
W, over each test interval aceerdingteas described in 40 CFR 1065.650. Calculate total work
over each test interval for powertrain testing using system power, Psys. Determine Psys using 8
1036.527(e). For powertrains with automatic transmissions, account for and include the work
produced by the engine from the CITT load. 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 start work (hp - hr) + 6 - hot start work (hp - hr)

Of ficial transient emission result =

Eq. 1036.510-1
(d) Determine criteria pollutant emissions for plug-in hybrid engines and powertrains as follows:
(1) Precondition the engine or powertrain in charge-sustaining mode. Perform testing as
described in this section for hybrid engines and hybrid powertrains in charge-sustaining
mode.
(2) Carry out a charge-depleting test as described in paragraph (d)(1) of this section, except
as follows:
(i) Fully charge the battery after preconditioning.
(i1) Operate the hybrid engine or powertrain over one FTP duty cycle followed by
alternating repeats of a 20-minute soak and a hot start test interval until you reach the
end-of-test criteria defined in 40 CFR 1066.501.
(iii) Calculate emission results for each successive pair of test intervals. Calculate the
emission result by treating the first of the two test intervals as a cold-start test. Figure 1 of
§ 1036.510 provides an example of a charge-depleting test sequence where there are three
test intervals with engine operation for two overlapping FTP duty cycles.
(3) Report the highest emission result for each criteria pollutant from all tests in paragraphs
(d)(1) and (2) of this section, even if those individual results come from different test
intervals.
(4) Figure 1 follows:
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Figure 1 of § 1036.510—FTP charge-depleting criteria pollutant test sequence.
Charge Depleting Charge Sustaining
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(e) Determine greenhouse gas pollutant emissions for plug-in hybrid engines and powertrains
using the emissions results for all the transient duty cycle test intervals described in either
paragraph (b) or (c) of appendix B of this part for both charge-depleting and charge-sustaining
operation from paragraph (d)(2) of this section. Calculate the utility factor weighted composite
mass of emissions from the charge-depleting and charge-sustaining test results, eur[emissionjcomp, as
described in 8 1036.505(e), replacing occurances of “SET” with “transient test interval”. Note
this results in composite FTP GHG emission results for plug-in hybrid engines and powertrains
without the use of the cold-start and hot-start test interval weighting factors in Eq. 1036.510-1.
(gf) Calculate and evaluate cycle statistics and-compare-with-the-established-eriteria-as specified
in 40 CFR 1065.514 for nonhybrid engines and 40 CFR 1037.550 for hybrid engines and hybrid
powertrains-te-confirm-that-the-test-is-valid.

(q) If you certify to the clean idle standard in 8 1036.104(b), determine the mean mass emission
@Jh[emission], in g/hr over the idle segments of the FTP duty cycle for HC, CO, and PM by
calculating the total emission mass meemission) and dividing by the total time. Note that this
requires creating composite emission values from separate samples for CO and PM. These
values for rh[emission] serve as emission standards for testing over the Clean Idle test in
81036.514. (Note: for plug-in hybrid engines and powertrains, use the FTP results from the
charge-sustaining or charge-depleting tests that have the highest emission values.)

8§ 1036.512 Low Load Cycle.
(a) Measure emissions using the transient Low Load Cycle (LLC) as described in this section to
determine whether engines meet the LLC emission standards in 8 1036.104.
(b) The operating profile for the LLC is in paragraph (d) of appendix B of this part. The
following procedures apply differently for testing engines and hybrid powertrains:
(1) For engine testing, the duty cycle is based on normalized speed and torque values.
(i) Denormalize speed as described in 40 CFR 1065.512. Denormalize torgue as
described in 40 CFR 1065.610(d).

116



(i) For idle segments more than 200 seconds, set reference torques to zero instead of
CITT. This is to represent shifting the transmission to park or neutral at the start of the
idle segment. Change the reference torque to CITT no earlier than 5 seconds before the
end of the idle segment. This is to represent shifting the transmission to drive.
(2) Test hybrid powertrains as described in § 1036.505(b)(2), with the following exceptions:
(i) Replace Pcontrated With Prated, Which is the peak rated power determined in 8 1036.527.
(ii) Keep the transmission in drive for all idle segments 200 seconds or less. For idle
segments more than 200 seconds, place the transmission in park or neutral at the start of
the idle segment and place the transmission into drive again no earlier than 5 seconds
before the first nonzero vehicle speed setpoint.
(3) For gaseous-fueled engine testing with a single-point fuel injection system, you may
apply all the statistical criteria in 8 1036.540(d)(3) to validate the LLC.
(c) Set dynamometer torgue demand such that vehicle power represents an accessory load for all
idle operation as described in Table 1 of this section for each primary intended service class.
Additional provisions related to accessory load apply for the following special cases:
(1) For engines with stop-start technology, account for accessory load during engine-off
conditions by determining the total engine-off power demand over the test interval and
distributing that load over the engine-on portions of the test interval based on calculated
average power. You may determine the engine-off time by running practice cycles or
through engineering analysis.
(2) Apply accessory loads for hybrid powertrain testing that includes the transmission either
as a mechanical or electrical load.
(3) You may apply the following deviations from specified torgue settings for smoother idle
(other than idle that includes motoring), or you may develop different procedures for
adjusting accessory load at idle consistent with good engineering judgment:
(i) Set the reference torque to correspond to the applicable accessory load for all points
with normalized speed at or below zero percent and reference torque from zero up to the
torque corresponding to the accessory load.
(ii) Change the reference torgues to correspond to the applicable accessory load for
consecutive points with reference torques from zero up to the torgue corresponding to the
accessory load that immediately precedes or follows idle points.
(4) Table 1 follows:

Table 1 of § 1036.512—Accessory Load at Idle

Primary Intended Service Class Power Representing Accessory Load (kW)
Light HDE 1.5
Medium HDE 2.5
Heavy HDE 35

(d) The transient test sequence consists of preconditioning the engine by running one or two
FTPs with each FTP followed by (20 +1) minutes with no engine operation and running the
LLC. You may start any preconditioning FTP with a hot engine Perform testing as described in
40 CFR 1065.530 for a test interval that includes engine starting. Calculate the total emission
mass of each constituent, m, and the total work, W, as described in 40 CFR 1065.650.

(e) Determine criteria pollutant and greenhouse gas emissions for plug-in hybrid engines and
powertrains as described in 8 1036.505(d) and (e), replacing “SET” with “LLC”.
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(f) Calculate and evaluate cycle statistics as specified in 40 CFR 1065.514 for nonhybrid engines
and 40 CFR 1037.550 for hybrid engines and hybrid powertrains.

§ 1036.514 Clean Idle test.
Measure emissions using the procedures described in this section to determine whether engines
and hybrid powertrains meet the clean idle emission standards in § 1036.104(b). For plug-in
hybrid engines and powertrains, perform the test with the hybrid function disabled.
(a) The clean idle test consists of two separate test intervals as follows:
(1) Mode 1 consists of engine operation with a speed setpoint at your recommended warm
idle speed. Set the dynamometer torque demand corresponding to vehicle power
requirements at your recommended warm idle speed that represent in-use operation.
(2) Mode 2 consists of engine operation with a speed setpoint at 1100 r/min. Set the
dynamometer torque demand to account for the sum of the following power loads:
(i) Determine power requirements for idling at 1100 r/min.
(i1) Apply a power demand of 2 kW to account for appliances and accessories the vehicle
operator may use during rest periods.
(3) Determine torgue demand for testing under this paragraph (a) based on an accessory load
that includes the engine cooling fan, alternator, coolant pump, air compressor, engine oil and
fuel pumps, and any other engine accessory that operates at the specific test condition. Also
include the accessory load from the air conditioning compressor operating at full capacity for
Mode 2. Do not include any other load for air conditioning or other cab or vehicle
accessories except as specified.
(b) Perform the Clean Idle test as follows:
(1) Warm up the engine by operating it over the FTP or SET duty cycle, or by operating it at
any speed above peak-torgque speed and at (65 to 85) % of maximum mapped power. The
warm-up is complete when the engine thermostat controls engine temperature or when the
engine coolant’s temperature is within 2 % of its mean value for at least 2 minutes.
(2) Start operating the engine in Mode 1 as soon as practical after the engine warm-up is
complete.
(3) Start sampling emissions 10 minutes after reaching the speed and torgue setpoints and
continue emission sampling and engine operation at those setpoints. Stop emission sampling
after 1200 seconds to complete the test interval.
(4) Linearly ramp the speed and torgue setpoints over 5 seconds to start operating the engine
in Mode 2. Sample emissions during Mode 2 as described in paragraph (b)(3) of this section.
(c) Verify that the test speed stays within £50 r/min of the speed setpoint throughout the test. The
torque tolerance is +2 percent of the maximum mapped torque at the test speed. Verify that
measured torque meets the torque tolerance relative to the torque setpoint throughout the test.
(d) Calculate the mean mass emission rate of NOx, HC, CO, and PM, ﬁl[emission] over each test

interval by calculating the total emission mass memission] and dividing by the total time.

§ 1036.515 Test procedures for off-cycle testing.

(a) General. This section describes the measurement and calculation procedures to perform field
testing under subpart E of this part. Use good engineering judgment if you use these procedures
to simulate vehicle operation in the laboratory.

(b) Emission measurement. Set up the vehicle for testing with a portable emissions measurement
system (PEMS) as specified in 40 CFR part 1065, subpart J. Measure emissions over one or
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more shift-days as specified in subpart E of this part. Collect data using moving average
windows as follows:
(1) Start the engine at the beginning of the shift-day only after confirming that engine coolant
temperature is at or below 30 °C and that all measurement systems are activated as described
in 40 CFR 1065.935(c)(3). Start emission sampling just before starting the engine.
(2) Determine the test interval as follows:
(i) For Light HDE, Medium HDE, and Heavy HDE, establish a test interval for every 300
second moving average window until key-off. Create each new window starting 1 second
after the start of the previous window. Note that most 1 Hz data points will be included in
300 windows.
(ii) For Spark-ignition HDE, your test interval is the entire shift-day except for data
excluded under paragraph (c) of this section.
(3) For Light HDE, Medium HDE, and Heavy HDE, create windows as follows if you
exclude data under paragraph (c) of this section:
(i) For excluded blocks of data that are less than 300 seconds long, create 300 second
moving average windows that include operation before and after the excluded portion.
The resulting windows might include multiple interruptions less than 300 seconds long
that may total more than 300 seconds.
(ii) For excluded blocks of data that are 300 seconds or longer, discontinue windows at
the start of the excluded portion. Create new 300 second moving average windows
following the excluded portion, like at the start of the shift-day.
(c) Exclusions. Exclude the following shift-day data:
(1) Data collected during the PEMS zero and span drift checks or zero and span calibrations.
Emissions analyzers are not available to measure emissions during that time and these
checks/calibrations are needed to ensure the robustness of the data.
(2) Data collected where the engine is off, including engine off due to automated start/stop.
(3) Data collected during infrequent regeneration events. The data collected for the test order
may not collect enough operation during the infrequent regeneration to properly weight the
emissions rates during an infrequent regeneration event with emissions that occur without an
infrequent regeneration event
(4) Data collected where the instantaneous ambient air temperature is below -7 °C or above
the value in degrees Celsius calculated using Eq. 1036.515-1. Colder temperatures can
significantly inhibit the engine’s ability to maintain aftertreatment temperature above the
minimum operating temperature of the SCR catalyst while high temperature conditions at
altitude can adversely affect (limit) the mass airflow through the engine, which can affect the
engines ability to reduce engine out NOx through the use of EGR. In addition to affecting
EGR, the air-fuel ratio of the engine can decrease under high load, which can increase
exhaust temperatures above the condition where the SCR catalyst is most efficient at
reducing NOx.
Tinvalid = —0.0014-h + 37.778
Eqg. 1036.515-1
Where:
h = instantaneous altitude in feet above sea level (h is negative for altitudes below sea-

level).
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(5) Data collected where the altitude more than 5,500 feet above sea level for the same
reasons given for the high temperature at altitude exclusion in paragraph (c)(4) of this
section.

(6) If your engine family includes engines with one or more approved AECDs for emergency

vehicle applications under § 1036.115(h)(1)(iv), any data where these AECDs are active
because the engines are allowed to exceed the emission standards when these AECDs are
active. Do not exclude data for any other AECDs.

(d) Mean mass percent of CO2 from normalized CO: rate. For Light HDE, Medium HDE, and

Heavy HDE, determine the mean mass percent of CO2 of a window, W¢oowin. Using the following

equation: i
_ Mcoowin
Wcoowin = =3
CO2max
Eqg. 1036.515-2
Where:

Meoawin = Mean mass rate of CO2 over the valid window.

MMco2max=-€co2FTPRCL * Pmax o
ecozrtrecL = the engine’s FTP FCL CO2 emission value.

Pmax = the engine family’s maximum power determined according to the torque mapping test

procedure defined in 40 CFR 1065.510.

Example:

Meoowin=_13.16 g/s = 47368 g/hr
ecozrtrrcL = 428.2 g/hp-hr

Pmax = 406.5 hD

Teommax = 428.2 - 406.5 = = 174063 g/hr

_ 47368
Wcoowin = 172063 =0.272=272%

(e) Binning. For Light HDE, Medium HDE, and Heavy HDE, segregate test results from each
300 second window over the shift-day based on its mean mass percent of CO2 into one of the
following bins:

Table 1 of §1036.515—Criteria for Off-Cycle Bin Types

Bin Mean mass percent of CO»
Idle Wcozwin_< 6 %

Low load 6 % < Weoowin_< 20 %
Medium/high load Weoawin_> 20 %

(f) Window emission values. For Light HDE, Medium HDE, and Heavy HDE, determine the
emission mass for a given window, Memissionjwin, for CO2 and other measured emissions using the

following equation:

N
M [emission]win § m [emission]i

i=1

Eq. 1036.515-3
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Where:

I = an indexing variable that represents one recorded emission value.

N = total number of measurements in the window.

M emission]=_MAss emission rate at a point in time within a given window.
At = 1/frecord

frecord = the record rate.

Example:
N =300
mNOX]_: 00179 g/S

mNoxzz 0.0181 g/S
frecord =1 Hz

At=1/1Hz=1s
myoxwin = (00179 +0.0181+... +ThNOX300) -1 =546 g
(q) Bin emission values. For Light HDE, Medium HDE, and Heavy HDE, determine the
emission value for each bin, which may include measurement windows from multiple vehicles.
(1) Determine the sum of the NOx emissions from each window for the idle bin, enoxidle,
using the following equation:

N
. _ Xi=1MNoxidlewini
NOxidle — N
i=1 At;

Eq. 1036.515-4

Where:

i = an indexing variable that represents one window.

N = total number of windows in the bin.

Mnoxidiewin = total mass of NOx emissions for a given window as determined in paragraph
(f) of this section.

Ati = ti-ti1

Example:
N =10114

Mnoxidlewint = 0.021 g
Mnoxidlewin2 = 0.025 g

At1 =1
Ato=1
(0-021 + 0.025+... +mNOxmediumhighloadwin10114)
—— AL = 0.000285
eNoOxidle A+ 1. +Alwo) +At10114 g/s

= 1.026 g/hr
(2) Determine the sum of mass emissions from each window over the sum of CO2 emissions
from each window for the low load and medium high load bins, €sos[emission][bin], fOr each
measured pollutant using the following equation:

N
. Zi:l M emission][bin]wini

€sos[emission][bin] =

Eq. 1036.515-5

N * €CO2FTPFCL
2ii=1 Mco2[binjwini
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Where:

i = an indexing variable that represents mass emissions from one window.

N = total number of windows in the bin.

Miemission][binjwin = SUM Of mass for each emission for a given window and bin as
determined in paragraph (f) of this section.

Mcozppinjwin = Sum of mass for CO2 for a given window and bin as determined in
paragraph (f) of this section.

ecozrtrrcL = the FCL value for CO2 emissions over the FTP duty cycle identified in the
engine family’s application for certification.

Example:

N = 15439

MNOxmediumhighloadwinl = 0.546
MNOxmediumhighloadwin2 = 0.549 g
Mco2mediumhighloadwinl = 10950.2 g
Mco2mediumhighloadwinz = 10961.3 g
ecoz rrereL = 428.1 g/hp-hr

(0-546 + 0.549+... +mNOxmediumhighloadwin15439)

(10950.2 + 10961.3. .. +Mcozmediumhighloadwini5439)
= 0.026 g/hp - hr
(h) Shift-day emission values for spark-ignition engines. For spark-ignition engines, determine
the shift-day emission values as follows:
(1) Determine the emission mass for a shift-day, memissionjshitt, for each measured pollutant

and CO2 using the following equation:
N

M[emission]shift = Z M emission]i * At
i=1

Eq. 1036.515-6

-428.1

€s0sNOxmediumhighload =

Where:

I = an indexing variable that represents one recorded emission value.

N = total number of measurements in the shift-day.

M emission) =_Mass emission rate at a point in time within a given shift-day.
At = 1/frecord

frecord = the record rate.

Example:
N = 24543
mNOX]_: 00187 g/S

mNoxzz 0.0191 g/S
frecord = 1 Hz

At=1/1Hz=1s

MNOxshift = (00187 + 0.0191+... +mNOX24543) -1 =1.337 g
(2) Determine the sum of mass emissions from the shift day over the sum of CO. emissions
from the shift day, esos[emissionjshift, for each measured pollutant using the following equation:

122



_ M{emission]shift
€sos[emission]shift =~ ' €CO2FTPFCL

Mco2shift
Eg. 1036.515-7

Where:

Miemissionjshift = SUM of mass for each emission for the shift day as determined in paragraph
(h)(1) of this section.

mcozshiit = sum of mass for CO2 for the shift day as determined in paragraph (j)(1) of this
section.

ecozrtrecL = the FCL value for CO2 emissions over the FTP duty cycle identified in the
engine family’s application for certification.

Example:
Mnoxshift = 1.337 @

Mcozshift = 18778 g

ecoz rrercL = 505.1 g/hp-hr
1.337
€sosNOxmediumhighload = Tg77a 505.1 = 0.035 g/hp - hr

§ 1036.520 Test procedures to verify deterioration factors.

Sections 1036.240 through 1036.246 describe certification procedures to determine, verify, and
apply deterioration factors. This section describes the measurement procedures for verifying
deterioration factors using PEMS or onboard NOx sensors with in-use vehicles.

(a) Use PEMS or onboard NOx sensors to collect 1 Hz data throughout a shift-day of driving.
Collect all the data elements needed to determine brake-specific emissions. Calculate emission
results using moving average windows as described in § 1036.515.

(b) Collect data as needed to perform the calculations specified in paragraph (a) of this section
and to submit the test report specified in 8 1036.246(f).

§ 1036.522 Infrequently regenerating aftertreatment devices.
For engines using aftertreatment technology with infrequent regeneration events that may occur
during testing, take one of the following approaches to account for the emission impact of
regeneration on criteria pollutant and greenhouse gas emissions:
(a) You may use the calculation methodology described in 40 CFR 1065.680 to adjust measured
emission results. Do this by developing an upward adjustment factor and a downward
adjustment factor for each pollutant based on measured emission data and observed regeneration
frequency as follows:
(1) Adjustment factors should generally apply to an entire engine family, but you may
develop separate adjustment factors for different configurations within an engine family.
Use the adjustment factors from this section for all testing for the engine family.
(2) You may use carryover data to establish adjustment factors for an engine family as
described in § 1036.235, consistent with good engineering judgment.
(3) Identify the value of Feyclel in each application for the certification for which it applies.
(4) Calculate separate adjustment factors for each required duty cycle.
(b) You may ask us to approve an alternate methodology to account for regeneration events. We
will generally limit approval to cases where your engines use aftertreatment technology with
extremely infrequent regeneration and you are unable to apply the provisions of this section.
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(c) You may choose to make no adjustments to measured emission results if you determine that
regeneration does not significantly affect emission levels for an engine family (or configuration)
or if it is not practical to identify when regeneration occurs. You may omit adjustment factors
under this paragraph (c) for N2O, CHa, or other individual pollutants under this paragraph (c) as
appropriate. If you choose not to make adjustments under paragraph (a) or (b) of this section,
your engines must meet emission standards for all testing, without regard to regeneration.
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8 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 and the vehicle speed for carrying out testing according to 88
1036.505 and 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 Pcontrated With the manufacturer declared system peak power and
use applicable automatic transmission for the engine. Note that if you repeat the system rated
power determination as described in paragraph (f)(4) of this section, use the measured system
peak power in place of Pcontrated.
(b) Prior to the start of each test interval verify the following:
(1) The state-of-charge of the rechargeable energy storage system (RESS) is > 90 % of the
operating range between the minimum and maximum RESS energy levels specified by the
manufacturer.
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(2) The conditions of all hybrid system components are within their normal operating range
as declared by the manufacturer.
(3) RESS restrictions (e.g., power limiting, thermal limits, etc.) are not active.

(c) Carry out the test as follows:
(1) Warm up the powertrain by operating it. We recommend operating the powertrain at any
vehicle speed and road grade that achieves approximately 75 % of its expected maximum
power. Continue the warm-up until the engine coolant, block, or head absolute temperature
is within £2 % of its mean value for at least 2 min or until the engine thermostat controls
engine temperature.
(2) Once warmup is complete, bring the vehicle speed to 0 mi/hr and sStart the test by
operating the powertrain keying-en-the-powertrain-ane-letting--sit-at 0 mi/hr for 50 seconds.
(3) Set maximum driver demand for a full load acceleration at 6 % road grade starting at an
initial vehicle speed of 0 mi/hr.
(4) 268 seconds after the initiation of paragraph (c)(3) of this section, linearly ramp the grade
from 6 % to 0 % over 300 seconds. Stop the test after the vehicle speed has stopped
increasing above the maximum value observed during the test.

(d) Record the powertrain system angular speed and torque values measured at the dynamometer

at 100 Hz and use these in conjunction with the vehicle model to calculate Psys venicle.

(e) Calculate the system power, Psys, for each data point as follows:
(1) For testing with the speed and torque measurements at the transmission input shaft, Psysi
is equal to the calculated vehicle system peak-power, Psysivenicle, determined in paragraphs (c)
through (d) of this section.
(2) For testing with the speed and torque measurements at the axle input shaft or the wheel
hubs, determine Psys for each data point using the following equation:

_ Psysi,vehicle
Psysi -

Etrans * €axle

Eq. 1036.527-1

Where:

Psysi,venicle = the calculated vehicle system peak-power for each data point.

errans = the default transmission efficiency = 0.95.

eaxle = the default axle efficiency. Set this value = 1 for speed and torque measurement at the
axle input shaft or = 0.955 at the wheel hubs.

Example:

Psys,vehicle =317.6 kW

P = 3176 _ 350.1 kW
¥$ 7 0.95-0.955 '

(f) The system peak rated power, Prated, is the highest calculated Psys where the coefficient of
variation (COV) <2 %. The COV is determined as follows:
(1) Calculate the standard deviation, o(t).

1 < _
o) = |53+ Y (Pasi = Prysu(®))

Eq. 1036.527-2
Where:
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N = the number of measurement intervals = 20.

Psysi = the N samples of Psys in the 100 Hz signal previously used to calculate the respective
Piys () Pufty-values at the time step t.

Pﬁsys(t) = the power vector from the results of each test run that is determined by a moving

averaging of 20 consecutive samples of Psys in the 100 Hz that converts Psysu(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, a(t), to the mean value of power, P, (t), for each time step t.

a(t)
COV(t) = =
Psys# (t)
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 (f)(3) of this section using the measured system peak rated power determined in
paragraph (f) 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.
(g) Determine continuous rated power as follows:
(1) For conventional powertrains, Pcontrated €quals Prated.
(2) For hybrid powertrains, continuous rated power, Pcontrated, 1S the maximum measured
power from the data collected in paragraph (c)(3) of this section that meets the requirements
in paragraph (f) of this section.
(h) Vehicle C speed, vrefc, is determined as follows:
(1) For powertrains where Psys is greater than 0.98-Pcontrated i top gear at more than one
vehicle speed, vretc is the average of the minimum and maximum vehicle speeds from the
data collected in paragraph (c)(4) of this section that meets the requirements in paragraph (f)
of this section.
(2) For powertrains where Psys is not greater than 0.98-Pcontrated in top gear at more than one
vehicle speed, vretc is the maximum vehicle speed from the data collected in paragraph (c)(4)
of this section that meets the requirements in paragraph (f) of this section where Psys is
greater than 0.98-Pcontrated.

ySt

§ 1036.530 Calculating greenhouse gas emission rates.

This section describes how to calculate official emission results for CO2, CH4, and N20.

(a) Calculate brake-specific emission rates for each applicable duty cycle as specified in 40 CFR
1065. 650 Apply mfrequent regeneratlon adjustment factors as described |n §1036 522¥9—y9H-F

N20O.

(b) Adjust CO2 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
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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 MJ/kg, expressed to at least three decimal places. Determine
Emfueimeas as follows:
(i) For liquid fuels, determine Emfueimeas according to ASTM D4809 (incorporated by
reference in § 1036.810). Have the sample analyzed by at least three different labs and
determine the final value of your test fuel’s Emfueimeas as the median all of the lab results
you obtained. If you have results from three different labs, we recommend you screen
them to determine if additional observations are needed. To perform this screening,
determine the absolute value of the difference between each lab result and the average of
the other two lab results. If the largest of these three resulting absolute value differences
is greater than 0.297 MJ/kg, we recommend you obtain additional results prior to
determining the final value of Emfueimeas.
(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 at least three different labs and
determine the final value of your test fuel’s wc as the median of all of the lab results you
obtained. If you have results from three different labs, we recommend you screen them
to determine if additional observations are needed. To perform this screening, determine
the absolute value of the difference between each lab result and the average of the other
two lab results. If the largest of these three resulting absolute value differences is greater
than 1.56 percent carbon, we recommend you obtain additional results prior to
determining the final value of wc.
(i) For gaseous fuels, have the sample analyzed by a single lab and use that result as your
test fuel’s wc.
(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 these constant valuesthis
paragraph-(b)}3), you must demonstrate that every subsequent delivery comes from the same
stock batch and that the fuel has not been contaminated.
(4) Correct measured CO2 emission rates as follows:
Emfuelmeas

€co2cor = €co2 * E

Eg. 1036.530-1

Where:

ecoz = the calculated CO2 emission result.

Emfueimeas = 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.

Emfuelcrer = the reference value of carbon-mass-specific net energy content for the appropriate
fuel type, as determined in Table 1 of this section.

mfuelCref * WCmeas
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Wcmeas = carbon mass fraction of the test fuel (or mixture of test fuels) as determined in
paragraph (b)(2) of this section.

Example:

ecoz = 630.0 g/hp-hr
Emfuelmeas = 42.528 MJ/kg
Emfuelcret = 49.3112 MJ/kgC

Wcmeas = 0.870
42.528

ecozcor = 630.0 - 493112 - 0.870
ecozcor = 624.5 g/hp hr

Table 1 te-of § 1036.530—Reference Fuel Properties

Reference fuel carbon-mass- | Reference fuel
Fuel type? specific net energy content, carbon mass
Emfuelcref, (IVIJ/kgC)b fraction, Weref
Diesel fuel 49.3112 0.874
Gasoline 50.4742 0.846
Natural Gas 66.2910 0.750
LPG 56.5218 0.820
Dimethyl Ether 55.3886 0.521
High-level ethanol-gasoline 503211 0576
blends

For fuels that are not listed, you must ask us to approve reference fuel properties.
For multi-fuel streams, such as natural gas with diesel fuel pilot injection, use good
engineering judgment to determine blended values for Emfueicret and Werer Using the
values in this table.

(c) Your official emission result for each pollutant equals your calculated brake-specific
emission rate multiplied by all applicable adjustment factors, other than the deterioration factor.

§ 1036.535 Determining steady-state engine fuel maps and fuel consumption at idle.
Fhis-The procedures in 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; these procedures apply as
described in 8 1036.503. Vehicle manufacturers may need these values to demonstrate
compliance with emission standards under 40 CFR part 1037-as-desecribed-ir-8-1036-510.

(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. Paragraph (d) of this section describes how to apply the steady-state mapping from
paragraph (b) of this section for the special case of H-yeu-perferm-cycle-average mapping for
hlghway crurse cycles as descrrbed in8§ 1036 540%%%%%@%}%

: Use these
measured fuel- consumptlon values to declare fuel consumptron rates for certrflcatron as
described in paragraph (eg) of this section.
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(1) Map the engine’s torque curve and declare engine idle speed as described in §
1036.503(c)(1) and (3).;-anrep_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 as descrlbed in paradraph (f) of thls sectlonfepeaehepeemed

these measured NOx values any time you report to us your fuel consumptlon values from

testlng under thls section. —Iiaeystemmaliuneﬂenprevemswﬁremmeasunnga\l@

(3) You may use shared data across engine configurations to the extent that the fuel-

consumption rates remain valid.

(4) The provisions related to carbon balance error verification in 8§ 1036.543 apply for all

testing in this section. These procedures are optional, but we will perform carbon balance
error verification for all testing under this section.

(5) Correct fuel mass flow rate to a mass-specific net energy content of a reference fuel as
described in paragraph (e) of this section.

(b) Steady-state fuel mapping. Determine steady-state fuel-consumption rates for each engine
configuration over a series of steady-state-engine-operatingpoints-consisting-of pairs-of paired

ngln speed and torque setp0|nts as descrlbed in thIS paragraph (b). ¥eu4aaa%usesharedrdata
it it For

example, if you test a hlgh-output (parent) conflguratlon and create a dlfferent (chlld)
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 fuel-mapping sequence of steady-state-engine speed and torque seteperating

points as foIIows
(i A
GA)—FeFeng+nes—nH%h—anad1ustablewaﬁn—rd+eepew—setpemt—sSelect the foIIOWIng
required speed setpoints: minkmum-warm idle speed, fridlemin; the highest speed above
maximum power at which 70 % of maximum power occurs, nni, and eight (or more)
equally spaced points between fridglemin-and nni. (See 40 CFR 1065.610(c)). For engines
witheutan adjustable warm idle speed, replace fnidle With minimum warm idle speed-with

warm-dle-speed; fridlemin.

(Bii) Seleet-Determine the following default torque setpoints at each of the selected speed
setpoints: zero (T = 0), maximum mapped torque, Tmax mapped, and eight (or more) equally
spaced points between T = 0 and Tmax mapped. Select the maximum torgue setpoint at each
speed to conform to the torque map as follows:
(A) Calculate 5 percent of Tmax mapped. Subtract this result from the mapped torque at
each speed setpoint, Tmax.
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(B) Select Tmax at each speed setpoint as a single torgue value to represent all the
default torque setpoints above the value determined in paragraph (b)(1)(ii)(A) of this
section. All the default torgue setpoints less than Tmax at a given speed setpoint are
required torque setpoints.
(iii) Seleet-You may select any additional {eptienab)-steady-state-engine-operatingspeed
and torque set-points consistent with good engineering judgment. For example you may
need to select additional points if the engine’s fuel consumption is nonlinear across the

problem with mterpolatlon between narrowlv spaced speed and torque setpoints near
Tmax. For each additional speed setpoint, we recommend including a torque setpoint of
Tmax; however, you may select torque setpoints that properly represent in-use operation.
Increments for inerements-between-torgue setpoints between these minimum and
maximum values at an additional speed setpoint must be no more largerthan one-ninth of

Tmaxmapped and we recommend including a torque setpoint of Tiax. H you select a
maxinum-torgue setpoint-tess-than Tis « tse good-engineering judgment to-select your
maxkmum-torgue-setpoint-to-avoid-unrepresentative-data. Note that if the test points were
added for the child rating, they should still be reported in the parent fuel map. We will
seleet-test with at least as many points as you. If you add test points to meet testing
requirements for child ratings, include those same test points as reported values for the
parent fuel map. For our testing, we will use the same normalized speed and torgue test
points you use, and we may select additional test points.

(|v++) Start fuel map testing at SeHheerewe;der—fepaLLeﬂhe—stea%#stateengmeepemung

tquue—setpemts—begms—wmthe hlghest speed setpomt and hlghest torque setpomt
followed by decreasing torque setpoints at the highest speed setpoint. Fhis-wit-be

fellowed-by Continue testing at the next lowest speed setpoint and the highest torque

setpoint at that speed setpoint, followed by decreasing torgue setpoints at that speed

setpoint. Follow this pattern eentirding-through all the steady-state-engine
operatingspeed and torque points, arg-ending with the lowest speed (fnidie Or fnidiemin) and

torque setpoint (T = 0). The following figure illustrates prevides-an example-of-this-array
of test points and the corresponding run order.
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Figure 1 of 8 1036.535—Steadylllustration of Steady-State Engine-OperationFuel-Mapping
Test Points and Run Order
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() The steady-state-engine-operating-peints-that-have-the-highest torque setpoint for a
giveneach speed setpoint are-is an optional reentry points-in to restart fuel mapping after
an mcomplete test runthe :

(vi) The eteady—stateuengmeepetatmg—p&nts—that—have—thelowest torque setpoint fera
gwenat each speed setpoint are-is an optlonal exit pomts 0 mterrug #emthe—steaely-

testlng Paraqraph (b)(7) of thls sectlon descrlbes how to mterrupt testing at other tlmes

(2) If the engine’s has-an-adjustable-warm idle speed setpeintis adjustable, set it to its
minimum value, fnidiemin.

(3) The measurement at each unigue combination of speed and torque setpoints constitutes a
test interval. Unless we specify otherwise, you may program the dynamometer to control
either speed or torque for a given test interval, with operator demand controlling the other

parameter. During-each-testinterval-cControl speed and torque so that all recorded speed
points are within £1 % of nni from the target speed and all recorded engine torque points are

W|th|n +5 % of Tmax mapped from the target torque durlnq each test interval, except fer—the

eperatmgﬂeemtetsrneamnengmeepet&mg%eunelapyas follows
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(i) For steady-state engine operating points that cannot be achieved, and the operator
demand stabilizes at minimum; eentrol-program the dynamometer se-i-givespriority-to
felow-thecontrol torque setpoeint-and let the engine govern the-speed (see 40 CFR

1065.512(b)(1)). Control torque so that all recorded tr-this-case-the-tolerance-on-speed

control in paragraph (b)(3) of this section does not apply and engine torque is controlled
tepoints are within £25 N-m_from the target torque._The specified speed tolerance does

not apply for the test interval.

(i) 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 nni_even with
maximum operator demand, program ;-eentrol-the dynamometer se-it-givespriority-to
feHow-theto control speed setpeint-and let the engine govern the-torque (see 40 CFR
1065.512(b)(2)). Ha-this-ease;tThe specified torque tolerance en-tergue-control-givenin
paragraph-(b)}{3)-of this-section-does not apply for the test interval.

(iii) 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 nni_even with
maximum operator demand, program ;-eentrol-the dynamometer se-it-givespriority-to
feHow-theto control torque setpeint-and let the engine govern the-speed (see 40 CFR
1065.512(b)(1)). athiseasetThe telerance-onspecified speed eentrol-givenin
paragraph-(b)}{3)-ofthis-sectiontolerance does not apply for the test interval.

(iv) For the steady-state engine operating points at the minimum speed setpoint and
maximum torque setpoint, you may seleet-aprogram the dynamometer to control mede

that-givespriority-to-speed and an-let the engine eentrol-mode-that-gives-prierity-tegovern
torque. Inthis case, if t he operator demand stabiizes at minimum or maximum,
thespecified torque tolerance en-torgue-controlnparagraph-{(b}3)-of this-seetion-does

not apply for this test interval if operator demand stabilizes at its maximum or minimum
limit..

(4) Record measurements using dlrect and/or |nd|rect measurement of fuel flow as

fOIIOWS m an m a m

(|+) Direct fuel flow measurementef—fuel—ﬂew Record speed and torque and measure fuel
consumption with a fuel flow meter for a-(30 £1) seconds. Dtest-interval-determine the
corresponding mean values for the test interval._Use of redundant direct fuel-flow

measurements require prior EPA approval.
(i) Indirect fuel-flow measurement-ef-fuelflow. Record speed and torque and measure
emissions and other inputs needed to run the chemical balance in 40 CFR 1065.655(c) for
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a-(30 * 1) seconds. test-interval- Determine the corresponding mean values for the test
interval. Use of redundant indirect fuel-flow measurements require prior EPA approval.
Measure background concentration as described in 40 CFR 1065.140, except that you
may use one of the foIIowmq methods to applv a smqle bacquound reading to multiple
test mtervals 0 3

(A) Lf—yeu%ehatehsamplmg%neaswebaekgre&m&emm&ens%r batch sampllnq,
you may sample periodically into the bag over the course of multiple test intervals

and read them as allowed in paragraph (b)(2087)(i) of this section. You must
determine a single background reading for all affected test intervals i+f you use the

method descrlbed in thls paraqraph (b)(4)(||)(A)th|sprev45|9n—y9u4nusPapply4he

{Ln{ervals

(B) You may determine-measure background emisstens-concentration by sampling

from the dilution air during the nen-test-interval-periodsin-the-test-sequence;
ineludingpausesinterruptions allowed in paragraph (b)(2687)(i) of this section_or at
other times before or after test intervals. Measure background concentration within

30 minutes before the first test interval and within 30 minutes before each reentry
point. Measure the corresponding background concentration within 30 minutes after
each exit point and within 30 minutes after the final test interval. You may measure
background concentration more frequently. Correct measured emissions for test
intervals between a pair of background readings based on the average of those two
values. Once the system stabilizes, collect a background sample over an averaging
period of at least 30 seconds.
(5) Warm up the engine as described in 40 CFR 1065.510(b)(2). Within 60 seconds after
concluding the warm-up, linearly ramp the speed and torque setpoints over 5 seconds to the
starting test point first-steady-state-engine-operating-peint-from paragraph (b)(1) of this
section.
(6) Operate-Stabilize the engine by operating at the specified speed and torque setpoints
steady-state-engine-operatingpoint-for (70 £1) seconds; and then start the test interval. and
rRecord measurements during the test interval-metheds. You-mustalse-mMeasure and report
NOx emissions over each test mterval as descrlbed in paragraph (fa}QZ) of th|s sectlon —Lf—yeu

(7) After completing the-a. test |ntervalaesenbed—u+paFaghaph—(b)(6)—ef—th+s—seenen linearly
ramp the speed and torque setpoints over 5 seconds to the next steady-state-engine
operatingtest point.
(i) You may pause-interrupt the steady-state-fuel-mapping sequence at-any-efthebefore a
reentry points-{ as noted in paragraphs (b)(1)(#v) and (vi) of this section. If you zero and
span analyzers, read and evacuate background bag samples, or sample dilution air for a
background reading during the interruption, the maximum time to stabilize in paragraph
(b)(6) of this section does not apply. If you shut off the engine, restart with engine warm-

up as descrlbed in paraqraph (b)(5) of thls section. Haeahbmeemrs&en—measummem
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(i1) You may interrupt the fuel-mapping sequence at a given speed setpoint before
completing measurements at that speed. If this happens, you may measure background
concentration and take other action as needed to validate test intervals you completed
before the most recent reentry point. Void all test intervals after the last reentry point.
Restart testing at the appropriate reentry point in the same way that you would start a new
test. Operate the engine long enough to stabilize aftertreatment thermal conditions, even
if it takes more than 70 seconds. In the case of an infrequent regeneration event, interrupt
the fuel-mapping sequence and allow the regeneration event to finish with the engine
operating at a speed and load that allows effective regeneration.

(i) If you void any one test interval, all the testing at that speed setpoint is also void.
Restart testing by repeating the fuel-mapping sequence as described in this paragraph (b);
include all voided speed setpoints and omit testing at speed setpoints that already have a

fuII set of valid results {H)—Lﬁawm#eqﬂe%mgeneranenﬂ;e%eee%m#mpm\eﬁeady-
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(8) If you determine fuel-consumption rates using emission measurements from the raw or
diluted exhaust, calculate the mean fuel mass flow rate, my,, for each point in the fuel map
using the following equation:
ﬁlfuel _ M <_exh XCcombdry ﬁlCOZDEF)
1+ Xpo0exndry  Mco2

Cmeas

Eq. 1036.535-1

Where:

Ms,e= Mean fuel mass flow rate for a given fuel map setpoint, expressed to at least the
nearest 0.001 g/s.

Mc = molar mass of carbon.

Wcmeas = 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 2% of 40 CFR
1065.655 to determine a, b, and wec. You may not account for the contribution to «, /3, 7,
and ¢ of diesel exhaust fluid or other non-fuel fluids injected into the exhaust.

Nexn= the mean raw exhaust molar flow rate from which you measured emissions
according to 40 CFR 1065.655.

Xceombdry= 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).

Xh20exhdry= the mean concentration of H20 in exhaust per mole of dry exhaust as
determined in 40 CFR 1065.655(c).

Meooper= the mean CO2 mass emission rate resulting from diesel exhaust fluid
decomposition as determined in paragraph (b)(9) of this section. If your engine does not
use diesel exhaust fluid, or if you choose not to perform this correction, set mcoperequal
to 0.

Mco2 = molar mass of carbon dioxide.

Example:

Mc = 12.0107 g/mol
WCmeas 0.869

Nexn= 25.534 mol/s
Xccombdry= 0.002805 mol/mol

XH20exhdry = 0.0353 mol/mol

nT,lCOZDEF: 0.0726 g/S

Mcoz = 44.0095 g/mol

- 12.0107 0.002805 0.0726

Mivel = 70869 (2 ‘1400353 44.0095) = 0933 9fs
(9) If you determine fuel-consumption rates using emission measurements with engines that
utilize diesel exhaust fluid for NOx control and you correct for the mean CO2 mass emission
rate resulting from diesel exhaust fluid decomposition as described in paragraph (b)(8) of this

section, perform this correction ferthe-mean-COz-mass-emissionsresulting-from-diesel
exhaust-fluid-decompesition-at each fuel map setpoint using the following equation:
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- oz Mcoz - Weranzo
Mco2DeF = MpEF *
Eq. 1036.535-2
Where:

mper = the mean mass flow rate of injected urea solution diesel exhaust fluid for a given
sampling period, determined directly from the electrenic-contrel-moduleECM, or measured
separately, consistent with good engineering judgment.

Mco2 = molar mass of carbon dioxide.
WcHanzo = 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 to determine this value based on measurement.
McHanzo = molar mass of urea.

Mchanzo

Example:

T;lDEF =0.304 g/S

Mco2 = 44.0095 g/mol

WcHan2o = 32.5 % = 0.325

McHanzo = 60.05526 g/mol

' 44.0095 - 0.325 — 0.0726 af
60.05526 - c09B

(c) Fuel consumption at idle. Determine fuel-consumption rates at idle for each engines

configuration that is certified for installation in vocational vehicles. Determine fuel-consumption

rates at idle by testing engines fer-each-engine-configuration-over a series of engine-idle
eperatlng—pemtseenerstmgef—palrsef ed engln speed and torque setpomts as descrlbed in this
paragraph (c). S
engmeenng—Judgment—Perform measurements as follows
(1) The idle test sequence consists of measuring fuel consumption at four test points
representing each comblnatlon of the followmq speed and torque setpomts in any

Meozoer = 0.304

(|) Speed setpoints for eSeteet—the—fel—lewrng—twe—speeel—setpemt&

A)yEngines with ar-adjustable warm idle speed setpeint:are minimum warm idle speed,
fnidiemin, and the-maximum warm idle speed, fridlemax._Speed setpoints for

{B)-Eengines witheutan no adjustable warm idle speed setpoint—warm-idle-speed-(with

zero torque on the primary output shaft); are fridle; and 1.15 times fidte.

(ii) Selectthe-foHowingtwe-tTorque setpoints at-each-of the-selected-speed-setpoints:are
0 and 100 N m.

(2) Control speed and torque as foIIows
(1) Engines-with-an-aAdjustable warm idle speed-setpeint. Set the engine’s warm idle
speed to the next speed setpoint any time before the engine reaches the next test point.
Control both speed and torque when the engine is warming up and when it is
transitioning to the next test point. Start to 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
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the end of the transition period control speed and torque as described in paragraph
(b)(3)(i) of this section shortly before reaching each test point. Once the engine is
operating at the desired speed and torque setpoints, transition-is-completer-set the operator

demand to minimum-te-alow-the-engine-gevernoer-to-control-speed; and-control torque so
that all recorded engine torgue points are within 25 N-m from the target torquewith-the

dynamometer-as-deseribed-in-paragraph-(b)(3)-of this section.
(ii) Nonadjustable Engines-without-an-adjustable-warm idle speed-setpeint. For the

lowest speed setpoint, control speed and torque as described in paragraph (c)(2)(i) of this
section, except for adjusting the warm idle speed. For the second-lowest speed setpoint,
control speed and torgue so that all recorded speed points are within £1 % of nni from the

target speed and enqme torque within £5 % of Tmax mapped from the target torque Control

(3) Record measurements using direct and/or indirect measurement of fuel flow as
 Warm-up-the-engine-as-deseribed-in40-CFR-1065.510(b}{2)-
(i) Direct measurement-of-fuel flow measurement. Record speed and torque and measure
fuel consumption with a fuel flow meter for a-(600 +1) seconds. Dtest-interval:
determine the corresponding mean values for the test interval._Use of redundant direct
fuel-flow measurements require prior EPA approval.
(i) Indirect measurementof-fuel flow measurement. 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) seconds. Dtest-interval-determine the corresponding mean
values for the test interval. Use of redundant indirect fuel-flow measurements require
prior EPA approval. I\/Ieasure bacquound concentratlon as descrlbed in paraqraph
(b)(4)(||) of thls sectlon e : - - -

apply—We recommend rrt+|e4rrt|7z-|r\gL ettlng the CVS flow rate as Iow as |0055|ble to
minimize background, but without introducing errors related to insufficient mixing or

other operatlonal con5|derat|onste—m+n+m|%eerrer&dee—te-baekgreemd—eerreenoe

ﬂew—eate—f-eegoed—mt*mg Note that for thls testlnq 40 CFR 1065 140(e) does not a|o|olv,

including the minimum dilution ratio of 2:1 in the primary dilution stage.
(4) Warm up the engine as described in 40 CFR 1065.510(b)(2). Within 60 seconds after

concluding the warm-upAfter-concluding-the-warm-up-procedure, linearly ramp the speed
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and torque setpemt&over 20 seconds to the flrst speed and torque setpomteperatetheengme

(5) The measurement at each unique comblnatlon of speed and torque setpomts constitutes a
test interval. Operate the engine at the selected speed and torgue setengine-idle-operating
points for (180 +1) seconds, and then start the test interval-ang—+. Record measurements

using-one-of-the-folewing-methedsduring the test interval. ¥eu-mustalse-mMeasure and

report NOx emissions over each test |nterval as descrlbed in paragraph (af)€29 of this section.

(6) After completing each thetest intervaldeseribedrirrparagrap#ée)(%}eﬁhiseeetien repeat
the steps in paragraphs (c)(34) and te-(5) efthis-sectionforat-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) Each test point represents a stand-alone measurement. You may therefore take any
appropriate steps between test intervals to process collected data and to prepare engines and
equipment for further testing. Note that the allowances for combining background in
paragraph (b)(4)(ii)(B) of this section do not apply. If an infrequent regeneration event
occurs, allow the regeneration event to finish; void the test interval if the regeneration starts
during a measurement.
(8) Correct the measured or calculated mean fuel mass flow rate, 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 highway cruise cycles.
Determine steady-state fuel-consumption rates for each engine configuration over a series of

paired engine speed and torque setpoints steady-state-engine-operating-points-near idle as
described in this paragraph (d). Y-eu-may-use-shared-data-across-an-engine-platform-to-the-extent
that-the-fuel-consumptionratesrematn-vahd: Perform fuel mapping as described in paragraph (b)
of this section with the followmq exceptlons
(1) D
feltewingexeeptren&Select speed setpomts to cover a range of values to represent in-use
operation at idle. Speed setpoints for engines with adjustable warm idle speed must include at
least minimum warm idle speed, fnidlemin, and a speed at or above maximum warm idle speed,
fridlemax. Speed setpoints for engines with no adjustable idle speed must include at least warm
idle speed (with zero torque on the primary output shaft), fnidie, and a speed at or above 1.15 -
fnidle.
(2) Select the following torque setpoints at each speed setpoint to cover a range of values to
represent in-use operation at idle:
(i) The minimum torgue setpoint is zero.
(i) Choose a maximum torque setpoint that is at least as large as the value determined by

the following equation:{)-AH-therequired-steady-state-engine-operating-pointsas
described-inparagraph-(by 1)} (H-of thissection-are-optionak

Trnstall - f:2 P
Tidlemaxest — < fnstall fmdle + acc> 1.1

ffﬁstall f nidle
Eqg. 1036.535-3
Where:
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Ttnstall = the maximum engine torque at frstai.

fridle = for engines W|th an ad|ustable warm idle speed, use the maX|mum warm idle
sgeed, fhidlemax o

engines without an ad|ustable warm |dIe speed, use warm idle speed fnldle

fnstail = the stall speed of the torque converter; use fatest Or 2250 r/min, whichever is
lower.

Pacc = 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._If your engine is going to be installed in multiple vehicle classes,
perform the test with the accessory power for the largest vehicle class the engine will
be installed in.

Example:
Ttnstan = 1870 N-m
fatest = 1740.8 r/min = 182.30 rad/s
fostan = 1740.8 r/min = 182.30 rad/s
fnidle = 700 r/min = 73.30 rad/s
Pacc = 1500 W

1870 -73.30> 1500

T: = +
idlemaxest ( 182302  73.30
(iii) Select one or more equally spaced intermediate torque setpoints, as needed, such that
the increment between torque setpoints is no greater than one-ninth of Tmaxmapped. {2}

)-1.1 = 355.07N-m

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)(2) of this section.

rate mfueh at-€3 3
seetion-for each test interval to a mass- specmc net energy content of a reference fuel using the
following equation:

mfuelmeas

Frretons = Fire -
fuelcor fuel Emfuelcref * Weref
Eqg. 1036.535-4

Where:

Emfueimeas = the mass-specific net energy content of the test fuel as determined in §
1036.530(b)(1).

Emtueicret = the reference value of carbon-mass-specific net energy content for the appropriate
fuel. Use the values shown in Table 1 of § 1036.530 for the designated fuel types, or values we
approve for other fuel types.

wcret = the reference value of carbon mass fraction for the test fuel as shown in Table 1 of §
1036.530 for the designated fuels. For any ether-fuel not identified in the tables, use the
reference carbon mass fraction of diesel fuel for engines subject to compression-ignition
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standards, and use the reference carbon mass fraction of gasoline for engines subject to spark-
ignition standards.

Example:

T;lfuelz 0.933 g/S

Emfuelmeas = 42.7984 MJ/kgC
Emfuelcret = 49.3112 MJ/kgC

Wcref = 0.874
42.7984

P = 0.933 - = 0.927 g/s
Mfuel 493112 - 0874 g

(f) Measuring NOx emissions. Measure NOx emissions for each 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. 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.
(g) Measured vs. declared fuel-consumption—+ates. Determine declared fuel consumption as
follows:
(1) Select fuel-consumption rates in g/s to characterize the engine’s fuel maps. You must
select a declared value for each test point that is at or above the Fhese-declared-valuesmay

not-belower-than-any-corresponding measured-values determined in paragraphs (b) through
(de) of this section, including those from redundant measurements.

vaclue—'FheseLdDeclared fuel- consumptlon4ates—wh+eh serves as emission standards under 8
1036.108;-._These 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.

(3)- If you perform the carbon balance error verification, select declared values that are at or

above the following emission measurementsin-8-1036-543,for-each-fuelmap-data-peint:
(&) If you pass the erc verification, yeu-must-declare-fuel-consumption-rates-no-lower

thanyou may use the average of the values from direct and indirect fuel measurements.
(2i1) If you fail erc verification, but pass either the eac verifieation-or cacrate Verification
SR e o Sn B O RSl NG B L0 CORE RS AR 0 R0 St i
the value from indirect fuel measurement.

(3iii) If you der’t-pass-the-ec;eacrand-cacraefail all three verifications, you must either
void the test interval or you-must-declarefuel-consumption-rates-ne-lower-thanuse the

highest rate-for-thevalue from direct and indirect fuel measurements._Note that we will

consider our test results to be invalid if we fall all three verlflcatlons
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§ 1036.540 Determining cycle-average engine fuel maps.
(a) Overview. This section describes how to determine an engine’s cycle-average fuel maps for

model year 2021 and later vehicles-with-transient-cycles. This-section-may-also-apphy-for

highway-eruise-cycles-as-deseribed-in-8-1036-510-Vehicle manufacturers may need cycle-
average fuel maps for transient duty cycles, highway cruise cycles, or both ene-er-both-of these

to demonstrate compliance with emission standards under 40 CFR part 1037. Generateing cycle-

average engine fuel maps consists-ef-the-folewing-stepsas follows:
(1) Determine the engine’s torque maps as described in § 1036.50316(ca).
(2) Determine the engine’s steady-state fuel map and fuel consumption at idle as described in
8§ 1036.535._If you are applying cycle-average fuel mapping for highway cruise cycles, you
may instead use GEM’s default fuel map instead of generating the steady-state fuel map in 8
1036.535(h).
(3) Simulate several different vehicle configurations using GEM (see 40 CFR 1037.520) to
create new engine duty cycles, as described in paragraph (c) of this section. The transient
vehicle duty cycles for this simulation are in 40 CFR part 1037, appendix A}; the highway
cruise cycles with grade are in 40 CFR part 1037, appendix DR¢. Note that GEM simulation
relies on vehicle service classes as described in 40 CFR 1037.140.
(4) Test the engines using the new duty cycles to determine fuel consumption, cycle work,
and average vehicle speed as described in paragraph (d) of this section and establish GEM
inputs for those parameters for further vehicle simulations as described in paragraph (e) of
this section.

(b) General test provisions. The following provisions apply for testing under this section:
(1) To perform fuel mapping under this section for hybrid engines, make sure the engine and
its hybrid features are appropriately configured to represent the hybrid features in your
testing.
(2) Measure NOx emissions for each specified sampling period in grams. 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.
(3) The provisions related to carbon balance error verification in 8 1036.543 apply for all
testing in this section. These procedures are optional, but we will perform carbon balance
error verification for all testing under this section.
(4) Correct fuel mass flow rate to a mass-specific net energy content of a reference fuel as
described in paragraph (d)(13) of this section.

(35) This section uses engine parameters and variables that are consistent with 40 CFR part
1065.
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Absolute-value-of <3 % of maximum <2 % of maximum
intercept{aol mapped-torgue mapped-power
S e e e
Coefficientof >0.700 >0.750

(c) Create engine duty cycles. Use GEM to simulate your engine operation with 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 your engine’s vehiele-operation based on your engine’s torque
maps, steady-state fuel maps, engine-mintmum-warm-idle speed as defined in 40 CFR
1037.520(h)(1), and fuel consumption at idle as described in paragraphs (a)(1) and (2) of this

section%%%@%.—%ww%%%b@me@%eed

(2) Set up GEM Wlth transmission parameters for dlfferent vehlcle service classes and
vehicle duty cycles. Specify the transmission’s torque limit for each gear as the engine’s
maximum torgue as determined in 40 CFR 1065.510. Specify the transmission type as
Automatic Transmission for all engines and for all engine and vehicle duty cycles, except
that the transmission type is Automated Manual Transmission for Heavy HDE operating over
the highway cruise cycles or the SET duty cycle. For automatic transmissions set neutral idle

to “Y”in the veh|cle file. Select gear ratios for each gear as shown in the following table:

Transmission

Type Automatic Automatic Automated-Manual
Transmission Transmission Transmission

ngGea-F:FGFqu—le%I{Ge&F:FGFqu—I:H%I{Ge&F:FGFqu—IzH%{
Ratio | (N-m) Ratie | (N-m) Ratie | (N-m)

1 310 351 12.8

2 181 191 925

3 1—.44::F 1—.43:F 6-76

4 190 | ™ 100 | T 4.99

5 071 074 3%8J_r

6 061 0-64 261 |

7 189

8 138

9 o 1.00

10 073

LockupGear 3 —
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Table 1 of § 1036.540—GEM Input for Gear Ratio

Spark-ignition !—|DE, Light Heavy HDE— Heavy HDE—
HDE, and Medium HDE— - -
Gear Number - - Transient and FTP | Cruise and SET
—— | All Engine and Vehicle Duty
Cvcles Duty Cycles Duty Cycles
1 3.10 3.51 12.8
2 1.81 1.91 9.25
3 1.41 1.43 6.76
4 1.00 1.00 4.90
5 0.71 0.74 3.58
6 0.61 0.64 2.61
7 — — 1.89
8 — — 1.38
9 — — 1.00
10 — — 0.73
Lockup Gear 3 3 —

(3) Run GEM for each simulated vehicle configuration and use the GEM outputs of
instantaneous engine speed and engine flywheel torque for each vehicle configuration to
generate a 10 Hz transient duty cycle corresponding to each vehicle configuration operating
over each vehicle duty cycle. Run GEM for the specified number of vehicle configurations.
You may run additional vehicle configurations to represent a wider range of in-use vehicles.
Run GEM as follows:

(i) Determining axle ratio and tire size. Set the axle ratio, ka, and tire size, e , for each vehicle

17veh|cle

configuration based on the corresponding designated engine speed (farefa, frrefs, forefc,
farefd, OF fntest aS defined in 40 CFR 1065.610(c)(2)) at 65 mi/hr for the transient duty cycle
and for the 65 mi/hr highway cruise cycle. Similarly, set these parameters based on the
corresponding designated engine speed at 55 mi/hr for the 55 mi/hr highway cruise cycle.

Use one of the following equations to determine Hlﬂe—sa-ze—f”& and drive-axleratio Ka;

Vyehicle

at each of the defined engine speeds-trTFables2-through-4-ef thissection:

(A) Select a value for [ Lrir ] and solve for Kaspeed] USing the following equation:
Dvehicle- [speed)]
_ fn[speed]
ka[speed] -

f ntire . .
Vo ] Ktopgear * Vref
vehiclel[speed]

Eq. 1036.540-1

Where:

fnispeed] = engine’s angular speed as determined in paragraph (c)(3)(ii) or (iii) of this
section.

Ktopgear = transmission gear ratio in the highest available gear from Table 1 of this
SECTION-Craimammer i bos et pelon Lo s po Lo

vref = reference speed. Use 65 mi/hr for the transient cycle and the 65 mi/hr highway
cruise cycle and use 55 mi/hr for the 55 mi/hr highway cruise cycle.
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using the following equation:

fﬂtll’e ]
[speed]

Vyehicle

(B) Select a value for Kafspeedj and solve for [

[ fntire ] — fn[speed]
Uyehicle [speed] ka[speed] ) ktopgear " Uref
Eq. 1036.540-2

Example for a vocational Light HDV or vocational Medium HDV with a 6-speed

automatic transmission at B speed (Test 3 or 4 in Table 3 of this section):

frers = 1870 r/min = 31.17 /s

kaB =4.0

ktopgear 0.61

Vref = 65 mi/hr = 29.06 m/s
fntire ] _ 31.17

= 200612006 _ 04396 1/m

Uvehiclelg

(i) Vehicle configurations for Spark-ignition HDE, Light HDE, and Medium HDE. Test

at least eight different vehicle configurations for engines that will be installed in
vocatlonal Light HDV or vocatlonal Medium HDV usmg vehlcles in the followmq

f

Vv,

vehicle
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Table 23 to-of § 1036.540—Vehicle Configurations for Testing Spark-ignition HDE,
Light HDE, and Medium HDEVeeational-Light HDV-or-\ecational-Meditm-HDV

Configuration
Parameter
1 2 3 4 5 6 z 8
Cff
(N/kNkghtonre) 6.2 7.7 6.2 7.7 6.2 7.7 6.2 7.7
::I e?gt_me sgdeid freMa | freMa
Orﬂan . .
vene | e | oA | T8 | T8 | eS| eS| i | e
engine-speed speed | speed
f .
Sl engine speed ﬁfﬁ forerpMH
or fntire  Frtire AHARLM
T Vyehicle ¥veticte NTE
and ka-for-S} NTE exclusi foretad foreta® | fuesB | foregB | farerc© | frrec©
engines-at ;eﬂe*jel-us on
speed SPeea
Drive Axle
Configuration 4x2 4x2 4x2 4x2 4x2 4x2 4x2 4x2
GEMRegulatory | | iy | D [ LHD | MHD |LHD |MHD |LHD | MHD
Subcategory

(iii) Vehicle configurations for Heavy HDE. Test at least 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 vehicle configurations for engines that

will be mstalled in heavy haul tractors. ¥9u4qqay4est—yeupeng+nes¢epadd4%|enal

. . . fntire . . .
the-axleratiorka-and-tire-size,————foreach-vehicle-configuration-based-on-the
1 al ] 1

Vvehicle

eyele—Use the settings specific to each vehicle configuration as shown in Table 4-3 or
Table 5-4 of this section, as appropriate. Engines subject to testing under both Table 4-3
and Table 45 of this section need not repeat overlapping vehicle configurations, so
complete fuel mapping requires testing 12 (not 15) vehicle configurations for those
engines. However, the preceedingpreceding sentence does not apply if you choose to
create two separate maps from the vehicle configurations defined in Table 34 and Table 5

4 of this section. Nete-that-Mreuting-ts-needed-forpowertrain-testing-but-not-fer-engine
testing—Tables 4-3 and 5-4 follow:
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Table 34 of § 1036.540—Vehicle Configurations for Testing Heavy HDE Installed in General
Purpose Tractors and Vocational Heavy HDV

Configuration
Parameter
1 2 3 4 S 6 7 8 9
Cur (N/KN) 6.9 6.9 6.9 6.9 6.9 6.9 6.9 6.9 6.9
CiA 5.4 4.7 4.0 5.4 4.7 4.0 5.4 4.7 4.0
Efng‘ ine speed for gj%ﬁ:: gj%ﬁ:: m forestVia | forestMia | forescMia
% and ka-at NTE NTE NTE forersB forersB forersB test test test
vel I(-: e I - I - I -

_ nspeed | Aspeed | Aspeed Speee Speee Speee
oo Axie 64 | 6x4 42 [ 6x4 |64 |42 |64 | 6x4 | 4x2
Configuration
GEM Regulatory | C8 SC | C8 DC | C7.DC | C8 SC | C8 DC | C7.DC | C8.SC | C8 DC | C7_DC
Subcategory HR MR MR HR MR MR HR MR MR
Vehicle Weight |, 13275 | 6,147 |0 13275 | 6,147 |0 13275 | 6,147
Reduction (Ibs)

Table 45 of § 1036.540—Vehicle Configurations for Testing Heavy HDE Installed in Heavy-

Haul Tractors

Parameter Configuration
1 2 3 4 5 6

Cr (N/KN) 6.9 6.9 6.9 6.9 6.9 6.9
CiA 5.0 5.4 5.0 54 5.0 5.4
Engine speed for | fueoMinimb | foeMinimu _ _
fotire 20 k.-at whHE ApHE f B foB ToesrMaximy | foesdMaximg
Vrehicle™ exclusion exclusion sref® SHref® m-test speed | m test speed

_ speed speed
Drive Axle 6xa 6x4 6xa 6x4 6x 6x4
Configuration
GEM Regulatory | g 4 C8 SC_HR | C8 HH C8 SC_HR | C8_HH C8 SC_HR
Subcategory

(iv) Vehicle configurations for mixed-use engines. If the engine will be installed in a

combination of vehicles defined in paragraphs (c)(3)(ii) and (iii) of this section, use good
engineering judgment to select at least nine vehicle configurations from Table 23 and
Table 34 of this section that best represent the range of vehicles your engine will be sold

in. This may require you to define H-there-are-not-ninerepresentative-configurationsyou

must-additional representative vehicle s;-that-you-define-to-reach-a-total-efatleastnine
vehielesconfigurations. For example, if your engines will be installed in vocational

Medium HDV and vocational Heavy HDV, you might select Tests 2, 4, 6 and 8 of Table
23 of this section to represent vocational Medium HDV and Tests 3, 6, and 9 of Table 34
of this section to represent vocational Heavy HDV and add two more vehicle

configurations that you define.—Y-eu-may-test-your-engine-using-additional-vehicle
T e I e s T e e
e
(v) Programming GEM. Use the defined values in Tables 12 through 45 of this section to
set up GEM with the correct regulatory subcategory and vehicle weight reduction;-

[ [ [l
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(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) Operate the enqme over a Dete#mme—thesequence of requlred and optional engine duty
cycles , eguence-as follows:
(i) Sort the Ilst of englne duty cycles |nto 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.
(if) Within each group of engine duty cycles derived from the same vehicle duty cycle,
first run the engine duty cycle with the highest
reference cycle work, :-followed by the cycle with the lowest cycle work; followed by the
cycle with second-pext-highest cycle work;—, followed by the cycle with the second-rext
lowest cycle work; cunti-ontinuing through all the cycles are-seleetedfor that vehicle
duty cycle. The series of engine duty cycles to represent a single vehicle duty cycle is a
single fuel-mapping sequence. Each engine duty cycle represents a different interval.
Repeat the fuel-mapping sequence for the engine duty cycles derived from the other
vehicle duty cycles until testing is complete.
(iii) Operate the engine over two full engine duty cycles to precondition before each
interval in the fuel- mapplnq sequence Precondition the engine before Fepeaehengme

sequenee&A)—FeHhe flrst and second englne duty cycle in each fuel—magr,_ung sequence
by repeating operation with the engine duty cycle with the highest reference cycle work

over the relevant vehicle duty cycle. The preconditioning for the remaining cycles in the
fuel-mapping sequence consists of operation over the preceding two engine duty cycles in
the fuel-mapping sequence (with or without measurement). For transient vehicle duty
cycles, start each engine duty cycle within 10 seconds after finishing the preceding
engine duty cycle (with or without measurement). For highway cruise cycles, start each
engine duty cycle and interval after linearly ramping to the speed and torque setpoints

over 5 seconds and stablllzmq for 15 seconds —the—twe—pFeeendmemngcyeles-aFe—the—ﬁrst

(2) If the engine has an adjustable warm idle speed setpoint, set it to #s-mintmumthe value
defined in 40 CFR 1037.520(h)(1)fnictemin=.

(3) During each test interval, ¢ ontrol speed and torque to meet the cycle validation criteria
in 40 CFR 1065.514 for each interval, except that the standard error of the estimate in Table
2 of 40 CFR 1065.514 is the only speed criterion that applies if the range of reference speeds
is less than 10 percent of the mean reference speedas-neted-in-this-paragraph-(e)}3)._ For
spark-ignition gaseous-fueled engines with fuel delivery at a single point in the intake
manifold, you may apply the statistical criteria in Table 5 of this section for transient testing.
Note that 40 CFR part 1065 does not allow reducing cycle precision to a lower frequency

than subsamphing-ofthe 10 Hz GEM-generated-reference cycle generated by GEM.—H-the
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Table 5 of § 1036.540—Statistical Criteria for VValidating Duty Cycles for Spark-ignition

Gaseous-fueled Engines

Parameter

Speed

Torque

Power

Slope, a1

See 40 CFR 1065.514

See 40 CFR 1065.514

See 40 CFR 1065.514

Absolute value of
intercept, |ao|

See 40 CFR 1065.514

<3 % of maximum
mapped torque

See 40 CFR 1065.514

Standard error of
the estimate, SEE

See 40 CFR 1065.514

<15 % of maximum

<15 % of maximum

mapped torque

mapped power

Coefficient of
determination, r?

See 40 CFR 1065.514

>0.700

>0.750

(4) Record measurements using direct and/or indirect measurement of fuel flow as follows:

(it) Direct fuel-flow measurement-effuel-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.; Ddetermine the corresponding mean values for the test-interval._Use of
redundant direct fuel-flow measurements require prior EPA approval.

(i) Indirect fuel-flow 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. D:-determine the corresponding
mean values for the test-interval. Use of redundant indirect fuel-flow measurements

requwe prlor EPA approval F%éﬂatesamphng%ﬁemmens—maddﬁren%&the

fe#exmn& Measure bacquound concentratlon as descrlbed in 40 CFR 1065 140 except

that you may use one of the following methods to apply a single background reading to

multiple intervals:
(A) If you use batch sampling to measure background emissions, you may sample
periodically into the bag over the course of multiple intervals. If you use this
provision, you must apply the same background readings to correct emissions from
each of the applicable intervals.
(B) You may determine background emissions by sampling from the dilution air over
multiple engine duty cycles. 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 two background readings to correct the
measurement from each engine duty cycle. The first background reading must be
taken no greater than 30 minutes before the start of the first applicable engine duty
cycle and the second background reading must be taken no later than 30 minutes after
the end of the last applicable engine duty cycle. Background readings may not span
more than a full fuel-mapping sequence for a vehicle duty cycle.

(45) Warm up the engine as described in 40 CFR 1065.510(b)(2). Within 60 seconds after
concluding the warm-up, start the linear ramp of speed and torque over 20 seconds to the first

speed and torgue setpoint of the preconditioning cycle \Warm-up-the-engine-as-deseribed-in

40 CFR 1065.510(b}(2).
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(6) Precondition the engine before the start of testing as described in paragraph (d)(1)(iii) of

this section.

(67) Operate the engine over the first englne duty cycle. and+Record measurements using
one of the methods described in (d)(6)(1) or (i) of thissection !+ [~ . You must

alse-mMeasure and report NOx emissions over each test-interval as described in paragraph

(ab)(2) of thls section. —H—yeuas&mdundam-systemsiepthedete#mmattenﬂf_ﬂ*el

eyele& Contlnue testlnq engine dutv cvcles that are derlved from the other vehlcle dutv
cycles until testing is complete.
(9) You may interrupt the fuel-mapping sequence after completing any interval. You may
calibrate analyzers, read and evacuate background bag samples, or sample dilution air for
measuring background concentration before restarting. Shut down the engine during any
interruption. If you restart the sequence within 30 minutes or less, restart the sequence at
paragraph (d)(6) of this section and then restart testing at the next interval in the fuel-
mapping sequence. If you restart the sequence after more than 30 minutes, restart the
sequence at paragraph (d)(5) of this section and then restart testing at the next interval in the
fuel-mapping sequence.
(10) The following provisions apply for infrequent regeneration events, other interruptions
during intervals, and otherwise voided intervals:
(i) Stop testing if an infrequent regeneration event occurs during a interval or a interval is
interrupted for any other reason. VVoid the interrupted interval and any additional intervals
for which you are not able to meet requirements for measuring background concentration.
If the infrequent regeneration event occurs between intervals, void completed intervals
only if you are not able to meet requwements for measurlnq background concentratlon for
those intervals.
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b {e)(5) of thi on.
(it) If an infrequent regeneration event occurs, irterruptthe-cycle-average-fuel-mapping
seguence-and-allow the regeneration event to finish with the engine operating at a speed
and load that allows effective regeneration.

(iii) If you interrupt testing during an interval, if you restart the sequence within 30
minutes or less, restart the sequence at paragraph (d)(6) of this section and then restart
testing at the next interval in the fuel-mapping sequence. If you restart the sequence after
more than 30 minutes, restart the sequence at paraqraph (d)(5) of this section and then
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(iv) If you void one or more mtervals you must perform add|t|onal testing to qet results
for all intervals. ; , ; ; ,
you must rerun that test interval as described in this paragraph (d)(9)(iv). You may rerun
a complete fuel-mapping sequence the-wheole-seguenee-or any contiguous part of the fuel-
mapping sequence. If you get a second valid measurement for any interval, use only the
result from the last valid interval. If you restart the sequence within 30 minutes or less,
restart the sequence at paragraph (d)(6) of this section and then restart testing at the first
selected interval in the fuel-mapping sequence. If you restart the sequence after more than
30 minutes, restart the sequence at paragraph (d)(5) of this section and then restart testing
at the first selected interval in the fuel-mapping sequence. Continue testing until you have

val|d results for all mtervals l#yeuendrapwmmalnpleammtespmtearalsiepaglven

eemplete—the—whele—sequeneeue#part—et—the—seqeeneeu The followmg examples |Ilustrate
possible scenarios for a partial run through a fuel-mapping eempleting-enly-part-of-the

sequence:
(A) If you voided only the testinterval associated with the fourth engine duty cycle in
the sequence, you may restart the sequence using the second and third engine duty
cycles as the preconditioning cycles and stop after completing the test-interval
associated with the fourth engine duty cycle.
(B) If you voided the test-intervals associated with the fourth and sixth engine duty
cycles, you may restart the sequence using the second and third engine duty cycles as
thefor preconditioning eyeles-and stop after completing the test-interval associated

W|th the sixth e ngme duty cycle —lt—the—test—mtervakasseerated—wﬁh—the—ﬁ#h—eyele—m

£1)>-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.

(123) Calculate the fuel mass flow rate Miuel, fOr each duty cycle usmg one of the following
equations:
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(i) Determine fuel-consumption rates using emission measurements from the raw or

diluted exhaust, calculate the mass of fuel for each duty cycle, Muelicycie], as follows:
(A) For calculations that use continuous measurement of emissions and continuous
COz2 from urea, calculate mruelfcycle] Using the following equation

N
M. . XCcombdryi
Mtyel[cycle] = ' 2 <nexhi At Z(mCOZDEFl At)
Leycle] WCmeas ( 1 + XH20exhdryi MCOZ

i=1
Eqg. 1036.540-3

Where:

Mc = molar mass of carbon.

Wcmeas = 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 2% of
40 CFR 1065.655 to determine «, b, and wc-for-Hguid-fuels.You may not account for
the contribution to a, g, y, and o of diesel exhaust fluid or other non-fuel fluids
injected into the exhaust.

I = an indexing variable that represents one recorded emission value.

N = total number of measurements over the duty cycle.

Neyn= exXhaust molar flow rate from which you measured emissions.

Xccombdry = amount of carbon from fuel and any injected fluids in the exhaust per mole
of dry exhaust as determined in 40 CFR 1065.655(c).

XH20exhdry = amount of H20 in exhaust per mole of exhaust as determined in 40 CFR
1065.655(c).

At = 1/frecord

Mco2 = molar mass of carbon dioxide.

Mcooperi= Mass emission rate of CO2 resulting from diesel exhaust fluid
decomposition over the duty cycle as determined from § 1036.535(b)(7). If your
engine does not utilize diesel exhaust fluid for emission control, or if you choose not
to perform this correction, set mcoper,; €qual to 0.

Example:

Mc = 12.0107 g/mol

Wcmeas = 0.867

N = 6680

Neyn1= 2.876 mol/s

Ny = 2.224 mol/s

Xccombary1 = 2.61:10 mol/mol

Xccombary2= 1.91:10°° mol/mol

XH20exh1= 3.53:102 mol/mol

XH20exh2= 3-13-102 mol/mol

frecord = 10 Hz
t=1/10=0.1s

Mcoz = 44.0095 g/mol

mCOZDEFlz 0.0726 g/S

Mcozper2= 0.0751 g/s

MyiyeltransientTestl —
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2.61-1073

2.876 - m -0.1+
2224 2L 107 0.1+
12.0107 11 %" 14313102
0.867 XCcombdr6680

-+ F1exne680 * - Atgego
1 + XH20exhdry6680

~ 240095 (0.0726 - 1.0 + 0.0751 - 1.0+... +mMcorpErssso * Atssso)

MfueltransientTest1 = 1619.6 g
(B) If you measure batch emissions and continuous CO2 from urea, calculate
Muel[cycle] USING the following equation:

N N
M. Xccombd . 1 .
Miel[cycle] = : ( o 'Z(nexhi -At) — M_Z(mCOZDEFi - At)
co2 &

Wemeas \ 1+ XH20exhdry =

Eq. 1036.540-4
(C) If you measure continuous emissions and batch CO2 from urea, calculate
Miuel[cycle] USING the following equation:

N
" M A Xccombdryi .\ _ Mcozner
fuel[cycle] — ’ exhi ’ -
Wermeas  \ & T + X20exndryi Mcoo

Eq. 1036.540-5
(D) If you measure batch emissions and batch CO2 from urea, calculate Mruelcycle]
using the following equation:

MC J_CCcombdr
Yy COZDEF
Mtyel[cycle] = ' - Z(nexhl At) —
Leycle] Wemeas \ 1+ XH20exhdry = MCOZ

Eq. 1036.540-6
(if) Manufacturers may choose to measure fuel mass flow rate. Calculate the mass of fuel
for each duty cycle, Mruelfcycle], as follows:

Miye = z Miyel; - At

Eq. 1036 540 7

Where:

I = an indexing variable that represents one recorded value.

N = total number of measurements over the duty cycle. For batch fuel mass
measurements, set N = 1.

mge;= the fuel mass flow rate, for each point, i, starting from i = 1.

At = 1/frecord

frecord = the data recording frequency.

Example:

N = 6680

mfueu =1.856 g/S
mfue|2 =1.962 g/S
frecord = 10 Hz
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At=1/10=0.1s
Migeltransient = (1.856 + 1.962+... +1Mei6680) * 0.1
Mfueltransient = 111.95 a

(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, mrueifcycte]. Using the calculated fuel mass
consumption values described in paragraph (d) of this section, declare values using the
methods described in § 1036.535(g)(2) and (3).
(2) We will determine mruelcycte] Values using the method described in 8 1036.535(gh)(3).

(3) Engine output speed per unit vehicle speed, M] , by taking the average engine
[cycle]

Vyvehicle
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.
(4) Positive work determined according to 40 CFR part 1065, Wicycle], 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.
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(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.

(6) The following table illustrates the GEM data inputs corresponding to the different vehicle
configurations for a given duty cycle:

Table 6 of § 1036.540—Example vehicle configuration test result output matrix for Class 8
vocational vehicles

Vehicle Configuration Number

1 2 3 4 5 6 7 8 9

Miuel[cycle]

f nengine

ﬁVEhiC|E] [cycle]

W[cycle]

Jridie®

T a
Tigie

Aldle speed and torque apply only for the transient duty cycle.

8 1036.543 Carbon balance error verification.

The optional A-carbon balance error verification in 40 CFR 1065.543 compares independent
assessments of the flow of carbon through the system (englne plus aftertreatment) We will, and
: This
seeneprprocedure applles teeufor each |nd|V|duaI test—lntervals in § 1036 535 (b) (c) and (d)
and § 1036.540 and 40 CFR 1037.550.

Subpart G—Special Compliance Provisions

8 1036.601 What-comphianceprovisions-apphy?20verview of compliance provisions.

(a) Engine and vehicle manufacturers, as well as owners, operators, and rebuilders of engines
subject to the requirements of this part, and all other persons, must observe the provisions of this
part, the provisions of 40 CFR part 1068, and the provisions of the Clean Air Act. The
provisions of 40 CFR part 1068 apply for heavy-duty highway engines as specified in that part,
subject to the following provisions:
(1) The exemption provisions of 40 CFR 1068.201 through 1068.230, 1068.240, and
1068.260 through 265 apply for heavy-duty motor vehicle engines. The other exemption
provisions, which are specific to nonroad engines, do not apply for heavy-duty vehicles or
heavy-duty englnes
() A
ee#wepsiehs-as—speemed—wMO—GFR—paH—Ss—subpaFt—llEnqlne S|qnals to |nd|cate a need for
maintenance under §1036.125(a)(1)(ii) are considered an element of design of the emission
control system. Disabling, resetting, or otherwise rendering such signals inoperative without
also performing the indicated maintenance procedure is therefore prohibited under 40 CFR
1068.101(b)(1).
(3) The warranty-related prohibitions in section 203(a)(4) of the Act (42 U.S.C. 7522(a)(4))
apply to manufacturers of new heavy-duty highway engines in addition to the prohibitions
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described in 40 CFR 1068.101(b)(6). We may assess a civil penalty up to $44,539 for each
engine or vehicle in violation.
(b) The following provisions from 40 CFR parts 85 and 86 continue to apply after model year
2026 for engines subject to the requirements of this part:
(1) The tampering prohibition in 40 CFR 1068.101(b)(1) applies for alternative fuel
conversions as specified in 40 CFR part 85, subpart F.
(2) Engine manufacturers must meet service information requirements as specified in 40 CFR
86.010-38()).Engi 8 m i

(3) Provisions related to nonconformance penalties apply as described in 40 CFR part 86,

subpart L.

(4) The manufacturer-run in-use testing program applies as described in 40 CFR part 86,

subpart T.
(c) The emergency vehicle field modification provisions of 40 CFR 85.1716 apply with respect
to the standards of this part.
(d) Subpart C of this part describes how to test and certify dual-fuel and flexible-fuel engines.
Some multi-fuel engines may not fit either of those defined terms. For such engines, we will
determine whether it is most appropriate to treat them as single-fuel engines, dual-fuel engines,
or flexible-fuel engines based on the range of possible and expected fuel mixtures. For example,
an engine might burn natural gas but initiate combustion with a pilot injection of diesel fuel. If
the engine is designed to operate with a single fueling algorithm (i.e., fueling rates are fixed at a
given engine speed and load condition), we would generally treat it as a single-fuel engine. In
this context, the combination of diesel fuel and natural gas would be its own fuel type. If the
engine is designed to also operate on diesel fuel alone, we would generally treat it as a dual-fuel
engine. If the engine is designed to operate on varying mixtures of the two fuels, we would
generally treat it as a flexible-fuel engine. To the extent that requirements vary for the different
fuels or fuel mixtures, we may apply the more stringent requirements.

8 1036.605 GHG-exemption-Alternate emission standards for engines used in specialty
vehicles.

compression-ignition engines at or above 56 kW and spark-ignition engines of any size that will

be installed in specialty vehicles as allowed by 40 CFR 1037.605 are exempt from the standards
of subpart B this part. Qualifying engines must certify under this part by meeting alternate
emission standards as follows:
(a) Spark-ignition engines must be of a configuration that is identical to one that is certified
under 40 CFR part 1048 to Blue Sky standards under 40 CFR 1048.140.
(b) Compression-ignition engines must be of a configuration that is identical to one that is
certified under 40 CFR part 1039, and meet the following additional standards using the same
duty cycles that apply under 40 CFR part 1039:
(1) The engines must be certified with a Family Emission Limit for PM of 0.020 g/kW-hr.
(2) Diesel-fueled engines using selective catalytic reduction must meet an emission standard
of 0.1 g/kW-hr for N20.
(c) Except as specified in this section, engines certified under this section must meet all the
requirements that apply under 40 CFR part 1039 or 1048 instead of the comparable provisions in
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this part. Before shipping engines under this section, you must have written assurance from
vehicle manufacturers that they need a certain number of exempted engines under this section. In
your annual production report under 40 CFR 1039.250 or 1048.250, count these engines
separately and identify the vehicle manufacturers that will be installing them. Treat these engines
as part of the corresponding engine family under 40 CFR part 1039 or part 1048 for compliance
purposes such as testing production engines, in-use testing, defect reporting, and recall.

(d) The engines must be labeled as described in 81036.135, with the following statement instead
of the one specified in 8 1036.135(c)(8): “This engine conforms to alternate standards for
specialty vehicles under 40 CFR 1036.605.” Engines certified under this section may not have
the label specified for nonroad engines in 40 CFR part 1039 or part 1048 or any other label
identifying them as nonroad engines.

(e) In a separate application for a certificate of conformity, identify the corresponding nonroad
engine family, describe the label required under section, state that you meet applicable diagnostic
requirements under 40 CFR part 1039 or part 1048, and identify your projected U.S.-directed
production volume.

(f) No additional certification fee applies for engines certified under this section.

(q) Engines certified under this section may not generate or use emission credits under this part
or under 40 CFR part 1039. The vehicles in which these engines are installed may generate or
use emission credits as described in 40 CFR part 1037.

8 1036.610 Off-cycle technology credits and adjustments for reducing greenhouse gas
emissions.
(@) You may ask us to apply the provisions of this section for CO2 emission reductions resulting
from powertrain technologies that were not in common use with heavy-duty vehicles before
model year 2010 that are not reflected in the specified test-procedure. While you are not required
to prove that such technologies were not in common use with heavy-duty vehicles before model
year 2010, we will not approve your request if we determine that they do not qualify. We will
apply these provisions only for technologies that will result in a measurable, demonstrable, and
verifiable real-world COz2 reduction. Note that prior to model year 2016, these technologies were
referred to as “innovative technologies”.
(b) The provisions of this section may be applied as either an improvement factor (used to adjust
emission results) or as a separate credit, consistent with good engineering judgment. Note that
the term “credit” in this section describes an additive adjustment to emission rates and is not
equivalent to an emission credit in the ABT program of subpart H of this part. We recommend
that you base your credit/adjustment on A to B testing of pairs of engines/vehicles differing only
with respect to the technology in question.
(1) Calculate improvement factors as the ratio of in-use emissions with the technology
divided by the in-use emissions without the technology. Adjust the emission results by
multiplying by the improvement factor. Use the improvement-factor approach where good
engineering judgment indicates that the actual benefit will be proportional to emissions
measured over the test-procedures specified in this part. For example, the benefits from
technologies that reduce engine operation would generally be proportional to the engine’s
emission rate.
(2) Calculate separate credits based on the difference between the in-use emission rate (g/ton-
mile) with the technology and the in-use emission rate without the technology. Subtract this
value from your measured emission result and use this adjusted value to determine your FEL.
We may also allow you to calculate the credits based on g/hp:-hr emission rates. Use the
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separate-credit approach where good engineering judgment indicates that the actual benefit
will not be proportional to emissions measured over the test-procedures specified in this part.
(3) We may require you to discount or otherwise adjust your improvement factor or credit to
account for uncertainty or other relevant factors.
(c) Send your request to the Designated Compliance Officer. We recommend that you do not
begin collecting test-data (for submission to EPA) before contacting us. For technologies for
which the vehicle manufacturer could also claim credits (such as transmissions in certain
circumstances), we may require you to include a letter from the vehicle manufacturer stating that
it will not seek credits for the same technology. Your request must contain the following items:
(1) A detailed description of the off-cycle technology and how it functions to reduce CO2
emissions under conditions not represented on the duty cycles required for certification.
(2) A list of the engine configurations that will be equipped with the technology.
(3) A detailed description and justification of the selected test-engines.
(4) All testing and simulation data required under this section, plus any other data you have
considered in your analysis. You may ask for our preliminary approval of your test-plan
under § 1036.210.
(5) A complete description of the methodology used to estimate the off-cycle benefit of the
technology and all supporting data, including engine testing and in-use activity data. Also
include a statement regarding your recommendation for applying the provisions of this
section for the given technology as an improvement factor or a credit.
(6) An estimate of the off-cycle benefit by engine model, and the fleetwide benefit based on
projected sales of engine models equipped with the technology.
(7) A demonstration of the in-use durability of the off-cycle technology, based on any
available engineering analysis or durability testing data (either by testing components or
whole engines).
(d) We may seek public comment on your request, consistent with the provisions of 40 CFR
86.1869-12(d). However, we will generally not seek public comment on credits/adjustments
based on A to B engine dynamometer testing, chassis testing, or in-use testing.
(e) We may approve an improvement factor or credit for any configuration that is properly
represented by your testing.
(1) For model years before 2021, you may continue to use an approved improvement factor
or credit for any appropriate engine families in future model years through 2020.
(2) For model years 2021 and later, you may not rely on an approval for model years before
2021. You must separately request our approval before applying an improvement factor or
credit under this section for 2021 and later engines, even if we approved an improvement
factor or credit for similar engine models before model year 2021. Note that approvals for
model year 2021 and later may carry over for multiple years.

8 1036.615 Engines with Rankine cycle waste heat recovery and hybrid powertrains.

This section specifies how to generate advanced-technology emission credits for hybrid
powertrains that include energy storage systems and regenerative braking (including regenerative
engine braking) and for engines that include Rankine-cycle (or other bottoming cycle) exhaust
energy recovery systems. This section applies only for model year 2020 and earlier engines.

(a) Pre-transmission hybrid powertrains. Test pre-transmission hybrid powertrains with the
hybrid engine test-procedures of 40 CFR part 1065 or with the post-transmission test-procedures
in 40 CFR 1037.550. Pre-transmission hybrid powertrains are those engine systems that include
features to recover and store energy during engine motoring operation but not from the vehicle’s
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wheels. Engines certified with pre-transmission hybrid powertrains must be certified to meet the
diagnostic requirements e+40-CFR-86-018-10-as specified in §1036.110 with respect to
powertrain components and systems; if different manufacturers produce the engine and the
hybrid powertrain, the hybrid powertrain manufacturer may separately certify its powertrain
relative to diagnostic requirements.

(b) Rankine engines. Test engines that include Rankine-cycle exhaust energy recovery systems
according to the test-procedures specified in subpart F of this part unless we approve alternate
procedures.

(c) Calculating credits. Calculate credits as specified in subpart H of this part. Credits generated
from engines and powertrains certified under this section may be used in other averaging sets as
described in § 1036.740(c).

(d) Off-cycle technologies. You may certify using both the provisions of this section and the off-
cycle technology provisions of § 1036.610, provided you do not double-count emission benefits.

8 1036.620 Alternate CO; standards based on model year 2011 compression-ignition
engines.
For model years 2014 through 2016, you may certify your compression-ignition engines to the
CO:z2 standards of this section instead of the CO2 standards in § 1036.108. However, you may not
certify engines to these alternate standards if they are part of an averaging set in which you carry
a balance of banked credits. You may submit applications for certifications before using up
banked credits in the averaging set, but such certificates will not become effective until you have
used up (or retired) your banked credits in the averaging set. For purposes of this section, you
are deemed to carry credits in an averaging set if you carry credits from advanced technology
that are allowed to be used in that averaging set.
() The standards of this section are determined from the measured emission rate of the test
engine of the applicable baseline 2011 engine family or families as described in paragraphs (b)
and (c) of this section. Calculate the CO2 emission rate of the baseline test-engine using the
same equations used for showing compliance with the otherwise applicable standard. The
alternate CO2 standard for light and medium heavy-duty vocational-certified engines (certified
for COz using the transient cycle) is equal to the baseline emission rate multiplied by 0.975. The
alternate CO2 standard for tractor-certified engines (certified for CO2 using the SET duty cycle)
and all other Hheavy HDEheawy-duty-engines is equal to the baseline emission rate multiplied by
0.970. The in-use FEL for these engines is equal to the alternate standard multiplied by 1.03.
(b) This paragraph (b) applies if you do not certify all your engine families in the averaging set to
the alternate standards of this section. lIdentify separate baseline engine families for each engine
family that you are certifying to the alternate standards of this section. For an engine family to
be considered the baseline engine family, it must meet the following criteria:
(1) It must have been certified to all applicable emission standards in model year 2011. If the
baseline engine was certified to a NOx FEL above the standard and incorporated the same
emission control technologies as the new engine family, you may adjust the baseline CO2
emission rate to be equivalent to an engine meeting the 0.20 g/hp--hr NOx standard (or your
higher FEL as specified in this paragraph (b)(1)), using certification results from model years
2009 through 2011, consistent with good engineering judgment.
(i) Use the following equation to relate model year 2009-2011 NOx and CO2 emission
rates (g/hp--hr): CO2 = a x log(NOx)+b.
(ii) For model year 2014-2016 engines certified to NOx FELs above 0.20 g/hp:-hr, correct
the baseline CO2 emissions to the actual NOx FELs of the 2014-2016 engines.
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(iii) Calculate separate adjustments for emissions over the SET duty cycle and the
transient cycle.

(2) The baseline configuration tested for certification must have the same engine

displacement as the engines in the engine family being certified to the alternate standards,

and its rated power must be within five percent of the highest rated power in the engine

family being certified to the alternate standards.

(3) The model year 2011 U.S.-directed production volume of the configuration tested must

be at least one percent of the total 2011 U.S.-directed production volume for the engine

family.

(4) The tested configuration must have cycle-weighted BSFC equivalent to or better than all

other configurations in the engine family.
(c) This paragraph (c) applies if you certify all your engine families in the primary intended
service class to the alternate standards of this section. For purposes of this section, you may
combine Liight HDEheawy-duty and Mmedium HDEheawy-duty-engines into a single averaging
set. Determine your baseline CO2 emission rate as the production-weighted emission rate of the
certified engine families you produced in the 2011 model year. If you produce engines for both
tractors and vocational vehicles, treat them as separate averaging sets. Adjust the CO2 emission
rates to be equivalent to an engine meeting the average NOx FEL of new engines (assuming
engines certified to the 0.20 g/hp--hr NOx standard have a NOx FEL equal to 0.20 g/hp:-hr), as
described in paragraph (b)(1) of this section.
(d) Include the following statement on the emission control information label: “THIS ENGINE
WAS CERTIFIED TO AN ALTERNATE CO2 STANDARD UNDER § 1036.620.”
(e) You may not bank CO2 emission credits for any engine family in the same averaging set and
model year in which you certify engines to the standards of this section. You may not bank any
advanced-technology credits in any averaging set for the model year you certify under this
section (since such credits would be available for use in this averaging set). Note that the
provisions of § 1036.745 apply for deficits generated with respect to the standards of this section.
(F) You need our approval before you may certify engines under this section, especially with
respect to the numerical value of the alternate standards. We will not approve your request if we
determine that you manipulated your engine families or test-engine configurations to certify to
less stringent standards, or that you otherwise have not acted in good faith. You must keep and
provide to us any information we need to determine that your engine families meet the
requirements of this section. Keep these records for at least five years after you stop producing
engines certified under this section.

§ 1036.625 In-use compliance with CO, family emission limits (FELS).

Section 1036.225 describes how to change the FEL for an engine family during the model year.
This section, which describes how you may ask us to increase an engine family’s CO2 FEL after
the end of the model year, is intended to address circumstances in which it is in the public
interest to apply a higher in-use CO2 FEL based on forfeiting an appropriate number of emission
credits. For example, this may be appropriate where we determine that recalling vehicles would
not significantly reduce in-use emissions. We will generally not allow this option where we
determine the credits being forfeited would likely have expired.

(@) You may ask us to increase an engine family’s FEL after the end of the model year if you
believe some of your in-use engines exceed the CO2 FEL that applied during the model year (or
the CO2 emission standard if the family did not generate or use emission credits). We may
consider any available information in making our decision to approve or deny your request.
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(b) If we approve your request under this section, you must apply emission credits to cover the
increased FEL for all affected engines. Apply the emission credits as part of your credit
demonstration for the current production year. Include the appropriate calculations in your final
report under § 1036.730.
(c) Submit your request to the Designated Compliance Officer. Include the following in your
request:
(1) Identify the names of each engine family that is the subject of your request. Include
separate family names for different model years
(2) Describe why your request does not apply for similar engine models or additional model
years, as applicable.
(3) Identify the FEL(s) that applied during the model year and recommend a replacement
FEL for in-use engines; include a supporting rationale to describe how you determined the
recommended replacement FEL.
(4) Describe whether the needed emission credits will come from averaging, banking, or
trading.
(d) If we approve your request, we will identify the replacement FEL. The value we select will
reflect our best judgment to accurately reflect the actual in-use performance of your engines,
consistent with the testing provisions specified in this part. We may apply the higher FELSs to
other engine families from the same or different model years to the extent they used equivalent
emission controls. We may include any appropriate conditions with our approval.
(e) If we order a recall for an engine family under 40 CFR 1068.505, we will no longer approve a
replacement FEL under this section for any of your engines from that engine family, or from any
other engine family that relies on equivalent emission controls.

8 1036.630 Certification of engine GHG-greenhouse gas emissions for powertrain testing.
For engines included in powertrain families under 40 CFR part 1037, you may choose to include
the corresponding engine emissions in your engine families under this part £0636-instead of (or in
addition to) the otherwise applicable engine fuel maps.

(a) If you choose to certify powertrain fuel maps in an engine family, the declared powertrain
emission levels become standards that apply for selective enforcement audits and in-use testing.
We may require that you provide to us the engine test-cycle (not normalized) corresponding to a
given powertrain for each of the specified duty cycles.

(b) If you choose to certify only fuel map emissions for an engine family and to not certify
emissions over powertrain test-cycles under 40 CFR 1037.550, we will not presume you are
responsible for emissions over the powertrain cycles. However, where we determine that you are
responsible in whole or in part for the emission exceedance in such cases, we may require that
you participate in any recall of the affected vehicles. Note that this provision to limit your
responsibility does not apply if you also hold the certificate of conformity for the vehicle.

(c) If you split an engine family into subfamilies based on different fuel-mapping procedures as
described in 8 1036.230(e), the fuel-mapping procedures you identify for certifying each
subfamily also apply for selective enforcement audits and in-use testing.

§ 1036.635—[Reserved]

§ 1036.655 Special provisions for diesel-fueled engines sold in American Samoa or the
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Commonwealth of the Northern Mariana Islands.
(a) The prohibitions in 81068.101(a)(1) do not apply to diesel-fueled engines, subject to the
following conditions:
(1) The engine is intended for use and will be used in American Samoa or the
Commonwealth of the Northern Mariana Islands.
(2) The engine meets the emission standards that applied to model year 2006 engines as
specified in appendix A of this part.
(3) You meet all the requirements of 40 CFR 1068.265.
(b) If you introduce an engine into U.S. commerce under this section, you must meet the labeling
requirements in 81036.135, but add the following statement instead of the compliance statement
in §1039.135(c)(12):
THIS ENGINE (or VEHICLE, as applicable) CONFORMS TO US EPA EMISSION
STANDARDS APPLICABLE TO MODEL YEAR 2006. THIS ENGINE (or VEHICLE, as
applicable) DOES NOT CONFORM TO US EPA EMISSION REQUIREMENTS IN
EFFECT AT TIME OF PRODUCTION AND MAY NOT BE IMPORTED INTO THE
UNITED STATES OR ANY TERRITORY OF THE UNITED STATES EXCEPT
AMERICAN SAMOA OR THE COMMONWEALTH OF THE NORTHERN MARIANA
ISLANDS.
(c) Introducing into U.S. commerce an engine exempted under this section in any state or
territory of the United States other than American Samoa or the Commonwealth of the Northern
Mariana Islands, throughout its lifetime, violates the prohibitions in 40 CFR 1068.101(a)(1),
unless it is exempt under a different provision.
(d) The exemption provisions in this section also applied for model year 2007 and later engines
introduced into commerce in Guam before [INSERT DATE 30 DAYS AFTER DATE OF
PUBLICATION IN THE FEDERAL REGISTER].

Subpart H—Averaging, Banking, and Trading for Certification

§ 1036.701 General provisions.
(a) You may average, bank, and trade (ABT) emission credits for purposes of certification as
described in this subpart and in subpart B of this part to show compliance with the standards of
88 1036.104 and 1036.108. Participation in this program is voluntary. Note that certification to
NOx standards in 81036.104 is based on a Family Emission Limit (FEL) and certification to CO>
standards in 81036.108 is based on a Family Certification Level (FCL). This subpart refers to
“FEL/FCL” to simultaneously refer to FELs for NOx and FCLs for COz. {Note also that -As
deseribed-n-subpart B of this part requires; you to must-assign an FCL to all engine families,
whether or not they participate in the ABT provisions of this subpart.}
(b) The definitions of subpart I of this part apply to this subpart in addition to the following
definitions:
(1) Actual emission credits means emission credits you have generated that we have verified
by reviewing your final report.
(2) Averaging set means a set of engines in which emission credits may be exchanged. See 8§
1036.740.
(3) Broker means any entity that facilitates a trade of emission credits between a buyer and
seller.
(4) Buyer means the entity that receives emission credits as a result of a trade.
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(5) Reserved emission credits means emission credits you have generated that we have not
yet verified by reviewing your final report.
(6) Seller means the entity that provides emission credits during a trade.
(7) Standard means the emission standard that applies under subpart B of this part for
engines not participating in the ABT program of this subpart.
(8) Trade means to exchange emission credits, either as a buyer or seller.
(c) Emission credits may be exchanged only within an averaging set, except as specified in §
1036.740.
(d) You may not use emission credits generated under this subpart to offset any emissions that
exceed an FEL/FCL or standard. This paragraph (d) applies for all testing, including
certification testing, in-use testing, selective enforcement audits, and other production-line
testing. However, if emissions from an engine exceed an FEL/FCL or standard (for example,
during a selective enforcement audit), you may use emission credits to recertify the engine
family with a higher FEL/FCL that applies only to future production.
(e) You may use either of the following approaches to retire or forego emission credits:
(1) You may retire emission credits generated from any number of your engines. This may
be considered donating emission credits to the environment. Identify any such credits in the
reports described in § 1036.730. Engines must comply with the applicable FELs even if you
donate or sell the corresponding emission credits under this paragraph (h). Those credits
may no longer be used by anyone to demonstrate compliance with any EPA emission
standards.
(2) You may certify an engine family using an FEL{FCL+e+CO2)}/FCL below the emission
standard as described in this part and choose not to generate emission credits for that family.
If you do this, you do not need to calculate emission credits for those engine families, and
you do not need to submit or keep the associated records described in this subpart for that
family.
(F) Emission credits may be used in the model year they are generated. Surplus emission credits
may be banked for future model years. Surplus emission credits may sometimes be used for past
model years, as described in § 1036.745.
(9) You may increase or decrease an FEL/FCL during the model year by amending your
application for certification under 8 1036.225. The new FEL/FCL may apply only to engines
you have not already introduced into commerce.
(h) See 8§ 1036.740 for special credit provisions that apply for greenhouse gas credits generated
under 40 CFR 86.1819-14(k)(7) or § 1036.615 or 40 CFR 1037.615.
(i) Unless the regulations in this part explicitly allow it, you may not calculate Phase 1 _credits
more than once for any emission reduction. For example, if you generate Phase 1 CO2 emission
credits for a hybrid engine under this part for a given vehicle, no one may generate CO2 emission
credits for that same hybrid engine and the associated vehicle under 40 CFR part 1037.
However, Phase 1 credits could be generated for identical vehicles using engines that did not
generate credits under this part.
(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.
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(2) For credit-generating engines certified to the vocational engine standards in § 1036.108,
you may optionally carry over adjusted vocational credits from an averaging set, and you
may use credits calculated relative to the emission levels in the following table:

Table 1 of §1036.701—Emission Levels for Credit Calculation
Medium Heavy-Duty Engines | Heavy Heavy-Duty Engines
558 g/hp-hr 525 g/hp-hr

(K) Engine families you certify with a nonconformance penalty under 40 CFR part 86, subpart L,
may not generate emission credits.

8 1036.705 Generating and calculating emission credits.

(a) The provisions of this section apply separately for calculating emission credits for each
pollutant.

(b) For each participating family, calculate positive or negative emission credits relative to the

otherW|se appllcable emlsswn standard—based—en—theengme—fam+ly—s—FGl:fePgreeaheusegases

éb}@)—ef—thts—seetren)—Calculate posrtrve emission credrts for a famrly that has an FEL/FCL
below the standard. Calculate negative emission credits for a family that has an FEL/FCL above
the standard. Sum your positive and negative credits for the model year before rounding.

(1) Calculate emission credits —Reund-the-sum-of-emission-credits-to the nearest megagram

(Mg); for each family or subfamily using eensistent-units-threugheut-the following equations:
3 ional enaines:
Emission credits (Mg) = (Std — FGL) - {CF ) {Volume }- {UL) - ¢ {40%)

Eqg. 1036.705-1

Where:

Std = the emission standard, in (mg NOx)/hp-hr or (g CO2)/hp:-hr, that applies under
subpart B of this part for engines not participating in the ABT program of this subpart
(the “otherwise applicable standard”).

FEL = the engine family’s FEL for NOx, in mg/hp-hr, and FCL for CO2Famiy
Certification Level for the engine family, in g/hp -hr, measured over the transient duty
eyele-rounded to the same number of decimal places as the emission standard.

CF = a transient cycle conversion factor (hp--hr/mile), calculated by dividing the total
(mtegrated) horsepower hour over the pplrcable duty cycle {average-of-vocational

3 by 6.3 miles for engines
subject to spark |gn|t|on standards and 6. 5 miles for engrnes subject to compression-

ignition standards. This represents the average work performed by-voeational-engines-in

the-family-over-the-mileage represented-by-operation-over the duty cycle. See paragraph
(b)(3) for provisions that apply for COo.

Volume = the number of veeational-engines eligible to participate in the averaging,
banking, and trading program within the given engine family or subfamily during the
model year, as described in paragraph (c) of this section.

UL = the useful life for the standard that applies for a given engine-famibyprimary
intended service class, in miles.

c = use 10 for CO2 and 10°° for NOx.
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Example for model year 2025 Heavy HDE generating CO: credits for a model year 2028
Heavy HDE:
Std = 432 g/hp-hr
FL =401 g/hp-hr
CF =9.78 hp-hr/mile
Volume = 15,342
UL = 435,000 miles
c=10°
Emission credits = (432 — 401) - 9.78 - 15,342 - 435,000 - 10°% = 28,131,142 Mg
(2 |Reserved |Fer—traetepeng+nesr

(3) The following additional provisions apply for calculating CO2 credits:

(1) For engine families certified to both the vocational and tractor engine standards,
calculate credits separately for the vocational engines and the tractor engines. Wwe may
allow you to use statistical methods to estimate the total production volumes where a
small fraction of the engines cannot be tracked precisely.
(ii) Calculate the transient cycle conversion factor for vocational engines based on the
average of vocational engine configurations weighted by their production volumes.
Similarly, calculate the transient cycle conversion factor for tractor engines based on the
average of tractor engine configurations weighted by their production volumes. Note that
calculating the transient cycle conversion factor for tractors requires you to use the
conversion factor even for engines certified to standards based on the SET duty cycle.
(iii) The FCL for COz2 is based on measurement over the FTP duty cycle for vocational
engines and over the SET duty cycle for tractor engines.
(4) You may not generate emission credits for tractor engines (i.e., engines not certified to
the transient cycle for CO2) installed in vocational vehicles (including vocational tractors
certified under 40 CFR 1037.630 or exempted under 40 CFR 1037.631). We will waive this
provision where you demonstrate that less than five percent of the engines in your tractor
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family were installed in vocational vehicles. For example, if you know that 96 percent of

your tractor engines were installed in non-vocational tractors; but cannot determine the

vehicle type for the remaining four percent, you may generate credits for all the engines in

the family.

(5) You may generate CO2 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 CO2 credits

from non-gasoline engine families only for the purpose of offsetting CH4 and/or N20O

emissions within the same engine family as described in paragraph (d) of this section.
(c) As described in § 1036.730, compliance with the requirements of this subpart is determined
at the end of the model year based on actual U.S.-directed production volumes. Keep
appropriate records to document these production volumes. Do not include any of the following
engines to calculate emission credits:

(1) Engines that you do not certify to the CO2 standards of this part because they are

permanently exempted under subpart G of this part or under 40 CFR part 1068.

(2) Exported engines.

(3) Engines not subject to the requirements of this part, such as those excluded under §

1036.5. For example, do not include engines used in vehicles certified to the greenhouse gas

standards of 40 CFR 86.1819.

(4) Any other engines if we indicate elsewhere in this part 3636-that they are not to be

included in the calculations of this subpart.
(d) You may use CO2 emission credits to show compliance with CH4 and/or N2O FELSs instead
of the otherwise applicable emission standards. To do this, calculate the CH4 and/or N2O
emission credits needed (negative credits) using the equation in paragraph (b) of this section,
using the FEL(s) you specify for your engines during certification instead of the FCL. You must
use 34 Mg of positive CO2 credits to offset 1 Mg of negative CH4 credits for model year 2021
and later engines, and you must use 25 Mg of positive CO2 credits to offset 1 Mg of negative
CHa credits for earlier engines. You must use 298 Mg of positive CO2 credits to offset 1 Mg of
negative N20 credits.

§ 1036.710 Averaging.

(a) Averaging is the exchange of emission credits among your engine families. You may
average emission credits only within the same averaging set, except as specified in § 1036.740.
(b) You may certify one or more engine families to an FEL/FCL above the applicable standard,
subject to any applicable FEL caps and other the provisions in subpart B of this part, if you show
in your application for certification that your projected balance of all emission-credit transactions
in that model year is greater than or equal to zero, or that a negative balance is allowed under §
1036.745.

(c) If you certify an engine family to an FEL/FCL that exceeds the otherwise applicable standard,
you must obtain enough emission credits to offset the engine family’s deficit by the due date for
the final report required in § 1036.730. The emission credits used to address the deficit may
come from your other engine families that generate emission credits in the same model year (or
from later model years as specified in § 1036.745), from emission credits you have banked, or
from emission credits you obtain through trading.
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§ 1036.715 Banking.

(a) Banking is the retention of surplus emission credits by the manufacturer generating the
emission credits for use in future model years for averaging or trading.

(b) You may designate any emission credits you plan to bank in the reports you submit under §
1036.730 as reserved credits. During the model year and before the due date for the final report,
you may designate your reserved emission credits for averaging or trading.

(c) Reserved credits become actual emission credits when you submit your final report.
However, we may revoke these emission credits if we are unable to verify them after reviewing
your reports or auditing your records.

(d) Banked credits retain the designation of the averaging set in which they were generated.

§ 1036.720 Trading.

(a) Trading is the exchange of emission credits between manufacturers. You may use traded
emission credits for averaging, banking, or further trading transactions. Traded emission credits
remain subject to the averaging-set restrictions based on the averaging set in which they were
generated.

(b) You may trade actual emission credits as described in this subpart. You may also trade
reserved emission credits, but we may revoke these emission credits based on our review of your
records or reports or those of the company with which you traded emission credits. You may
trade banked credits within an averaging set to any certifying manufacturer.

(c) If a negative emission credit balance results from a transaction, both the buyer and seller are
liable, except in cases we deem to involve fraud. See § 1036.255(e) for cases involving fraud.
We may void the certificates of all engine families participating in a trade that results in a
manufacturer having a negative balance of emission credits. See § 1036.745.

8§ 1036.725 What-mustHnclude-ir-my-applicationforcertification? Required information

for certification.

(a) You must declare in your application for certification your intent to use the provisions of this
subpart for each engine family that will be certified using the ABT program. You must also
declare the FELs/FCL you select for the engine family for each pollutant for which you are using
the ABT program. Your FELs must comply with the specifications of subpart B of this part,

including the FEL caps.—FELs/FCLs-must-be-expressed-to-the-same-number-of-decimal placesas
the applicable standards.

(b) Include the following in your application for certification:
(1) A statement that, to the best of your belief, you will not have a negative balance of
emission credits for any averaging set when all emission credits are calculated at the end of
the year; or a statement that you will have a negative balance of emission credits for one or
more averaging sets, but that it is allowed under 8 1036.745.
(2) Detailed calculations of projected emission credits (positive or negative) based on
projected U.S.-directed production volumes. We may require you to include similar
calculations from your other engine families to project your net credit balances for the model
year. If you project negative emission credits for a family, state the source of positive
emission credits you expect to use to offset the negative emission credits.

§ 1036.730 ABT reports.
(@) If you certify any of your engme famllles a#eLeemﬁeeLusmg the ABT provmons of this
subpart, you must send us a Ay
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year-and-a final report by September 30 following the end of the model year.‘Ae-may-waive-the
regiirement to-send-an-end-of-yearreport:

(b) Your end-of-yearand-final-reports must include the following information for each engine
family participating in the ABT program:
(1) Engine-family designation and averaging set.
(2) The emission standards that would otherwise apply to the engine family.
(3) The FEL/FCL for each pollutant. If you change the FEL/FCL after the start of
production, identify the date that you started using the new FEL/FCL and/or give the engine
identification number for the first engine covered by the new FEL/FCL. In this case, identify
each applicable FEL/FCL and calculate the positive or negative emission credits as specified
in §1036.225.
(4) The projected and actual U.S.-directed production volumes for the model year. If you
changed an FEL/FCL during the model year, identify the actual U.S.-directed production
volume associated with each FEL/FCL.
(5) The transient cycle conversion factor for each engine configuration as described in §
1036.705.
(6) Useful life.
(7) Calculated positive or negative emission credits for the whole engine family. Identify
any emission credits that you traded, as described in paragraph (d)(1) of this section.
(c) Your end-ef-yearand-final-reports must include the following additional information:
(1) Show that your net balance of emission credits from all your participating engine families
in each averaging set in the applicable model year is not negative, except as allowed under §
1036.745. Your credit tracking must account for the limitation on credit life under §
1036.740(d).
(2) State whether you will reserve any emission credits for banking.
(3) State that the report’s contents are accurate.
(d) If you trade emission credits, you must send us a report within 90 days after the transaction,
as follows:
(1) As the seller, you must include the following information in your report:
(i) The corporate names of the buyer and any brokers.
(ii) A copy of any contracts related to the trade.
(iii) The averaging set corresponding to the engine families that generated emission
credits for the trade, including the number of emission credits from each averaging set.
(2) As the buyer, you must include the following information in your report:
(i) The corporate names of the seller and any brokers.
(if) A copy of any contracts related to the trade.
(iii) How you intend to use the emission credits, including the number of emission credits
you intend to apply for each averaging set.
(e) Send your reports electronically to the Designated Compliance Officer using an approved
information format. If you want to use a different format, send us a written request with
justification for a waiver.
(F) Correct errors in your end-ef-year-orfinal-report as follows:
(1) ay-correct-any-errors-your-end-of-yearreport-w

| ' us the final I oo it i due.
-1 you or we determine by September 30 within-270-days-after the end of the model year
that errors mistakenly decreased your balance of emission credits, you may correct the errors
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and recalculate the balance of emission credits. You may not make these corrections for
errors that are determined later than September 30 mere-than270-days-after the end of the
model year. If you report a negative balance of emission credits, we may disallow
corrections under this paragraph (f)(21).

(32) If you or we determine any time that errors mistakenly increased your balance of
emission credits, you must correct the errors and recalculate the balance of emission credits.

§ 1036.735 Recordkeeping.

(a) You must organize and maintain your records as described in this section. We may review
your records at any time.

(b) Keep the records required by this section for at least eight years after the due date for the end-
of-year report. You may not use emission credits for any engines if you do not keep all the
records required under this section. You must therefore keep these records to continue to bank
valid credits. Store these records in any format and on any media, as long as you can promptly
send us organized, written records in English if we ask for them. You must keep these records
readily available. We may review them at any time.

(c) Keep a copy of the reports we require in 8§ 1036.725 and 1036.730.

(d) Keep records of the engine identification number (usually the serial number) for each engine
you produce that generates or uses emission credits under the ABT program. You may identify
these numbers as a range. If you change the FEL after the start of production, identify the date
you started using each FEL/FCL and the range of engine identification numbers associated with
each FEL/FCL. You must also identify the purchaser and destination for each engine you
produce to the extent this information is available.

(e) We may require you to keep additional records or to send us relevant information not
required by this section in accordance with the Clean Air Act.

§ 1036.740 Restrictions for using emission credits.

The following restrictions apply for using emission credits:

(a) Averaging sets. Except as specified in paragraph (c) of this section, emission credits may be
exchanged only within the following averaging sets based on primary intended service class:

(1) Engines-subjectto-sSpark-ignition stanrdardsHDE.

(2) Light HDEheawy-duty-engines:

(3) Medium HDEheawy-duty-engines:

(4) Heavy HDEheawy-duty-engines:
(b) Applying credits to prior year deficits. Where your CO2 credit balance for the previous year
IS negative, you may apply credits to that eredit-deficit only after meeting your credit obligations
for the current year.
(c) COz credits from hybrid engines and other advanced technologies. CO: credits you generate
under 8 1036.615 may be used for any of the averaging sets identified in paragraph (a) of this
section; you may also use those credits to demonstrate compliance with the CO2 emission
standards in 40 CFR 86.1819 and 40 CFR part 1037. Similarly, you may use Phase 1 advanced-
technology credits generated under 40 CFR 86.1819-14(k)(7) or 40 CFR 1037.615 to
demonstrate compliance with the CO2 standards in this part. In the case of Sspark-ignition HDE
and Llight HDE heawy-duty-enginres;-you may not use more than 60,000 Mg of credits from other
averaging sets in any model year.

(1) The maximum ameunt-of-CO2 credits you may bring into the following service class

groups is 60,000 Mg per model year:
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(i) Sspark-ignition HDE, hight-heawy-duty-enginesLight HDE, and Llight HDVheawy-
duty-vehieles. This group comprises the averaging sets listed in paragraphs (a)(1) and (2)
of this section and the averaging set listed in 40 CFR 1037.740(a)(1).
(if) Medium HDE heavy-duty-engines-and Mmedium HDVheawy-duty-vehieles. This
group comprises the averaging sets listed in paragraph (a)(3) of this section and 40 CFR
1037.740(a)(2).
(iii) Heavy HDE heawy-duty-engines-and Hheavy HDVheavwy-duty-vehieles. This group
comprises the averaging sets listed in paragraph (a)(4) of this section and 40 CFR
1037.740(a)(3).
(2) Paragraph (c)(1) of this section does not limit the advanced-technology credits that can be
used within a service class group if they were generated in that same service class group.
(d) NOx and CO2 cCredit life. NOx and CO> cEredits may be used only for five model years
after the year in which they are generated. For example, credits you generate in model year
202748 may be used to demonstrate compliance with emission standards only through model
year 20232.
(e) Other restrictions. Other sections of this part specify additional restrictions for using
emission credits under certain special provisions.

8 1036.741 Using emission credits from electric vehicles and hydrogen fuel-cell vehicles.
NOXx credits you generate under 40 CFR 1037.616 from electric vehicles may be used to
demonstrate compliance with the NOx emission standards in this part as follows:

(a) Credits may be averaged, banked, or traded as described in this subpart H.

(b) Averaging sets apply as specified in 81036.740 and 40 CFR 1037.102(b)(1).

(c) Banked credits may be used only for five model years as described in 81036.740(d).

8 1036.745 End-of-year CO; credit deficits.

Except as allowed by this section, we may void the certificate of any engine family certified to
an FCL above the applicable standard for which you do not have sufficient credits by the
deadline for submitting the final report.

(@) Your certificate for an engine family for which you do not have sufficient CO2 credits will
not be void if you remedy the deficit with surplus credits within three model years. For example,
if you have a credit deficit of 500 Mg for an engine family at the end of model year 2015, you
must generate (or otherwise obtain) a surplus of at least 500 Mg in that same averaging set by the
end of model year 2018.

(b) You may not bank or trade away COz2 credits in the averaging set in any model year in which
you have a deficit.

(c) You may apply only surplus credits to your deficit. You may not apply credits to a deficit
from an earlier model year if they were generated in a model year for which any of your engine
families for that averaging set had an end-of-year credit deficit.

(d) You must notify us in writing how you plan to eliminate the credit deficit within the specified
time frame. If we determine that your plan is unreasonable or unrealistic, we may deny an
application for certification for a vehicle family if its FEL would increase your credit deficit. We
may determine that your plan is unreasonable or unrealistic based on a consideration of past and
projected use of specific technologies, the historical sales mix of your vehicle models, your
commitment to limit production of higher-emission vehicles, and expected access to traded
credits. We may also consider your plan unreasonable if your credit deficit increases from one
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model year to the next. We may require that you send us interim reports describing your progress
toward resolving your credit deficit over the course of a model year.
(e) If you do not remedy the deficit with surplus credits within three model years, we may void
your certificate for that engine family. We may void the certificate based on your end-of-year
report. Note that voiding a certificate applies ab initio. Where the net deficit is less than the
total amount of negative credits originally generated by the family, we will void the certificate
only with respect to the number of engines needed to reach the amount of the net deficit. For
example, if the original engine family generated 500 Mg of negative credits, and the
manufacturer’s net deficit after three years was 250 Mg, we would void the certificate with
respect to half of the engines in the family.
(F) For purposes of calculating the statute of limitations, the following actions are all considered
to occur at the expiration of the deadline for offsetting a deficit as specified in paragraph (a) of
this section:
(1) Failing to meet the requirements of paragraph (a) of this section.
(2) Failing to satisfy the conditions upon which a certificate was issued relative to offsetting
a deficit.
(3) Selling, offering for sale, introducing or delivering into U.S. commerce, or importing
vehicles that are found not to be covered by a certificate as a result of failing to offset a
deficit.

§ 1036.750 WA do-notco

subpart2Consequences for noncompliance.

(a) For each engine family participating in the ABT program, the certificate of conformity is
conditioned upon full compliance with the provisions of this subpart during and after the model
year. You are responsible to establish to our satisfaction that you fully comply with applicable
requirements. We may void the certificate of conformity for an engine family if you fail to
comply with any provisions of this subpart.

(b) You may certify your engine family to an FEL/FCL above an applicable standard based on a
projection that you will have enough emission credits to offset the deficit for the engine family.
See § 1036.745 for provisions specifying what happens if you cannot show in your final report
that you have enough actual emission credits to offset a deficit for any pollutant in an engine
family.

(c) We may void the certificate of conformity for an engine family if you fail to keep records,
send reports, or give us information we request. Note that failing to keep records, send reports,
or give us information we request is also a violation of 42 U.S.C. 7522(a)(2).

(d) You may ask for a hearing if we void your certificate under this section (see § 1036.820).

8 1036.755 Information provided to the Department of Transportation.

After receipt of each manufacturer’s final report as specified in § 1036.730 and completion of
any verification testing required to validate the manufacturer’s submitted final data, we will issue
a report to the Department of Transportation with CO2 emission information and will verify the
accuracy of each manufacturer’s equivalent fuel consumption data that required by NHTSA
under 49 CFR 535.8. We will send a report to DOT for each engine manufacturer based on each
regulatory category and subcategory, including sufficient information for NHTSA to determine
fuel consumption and associated credit values. See 49 CFR 535.8 to determine if NHTSA deems
submission of this information to EPA to also be a submission to NHTSA.
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Subpart I—Definitions and Other Reference Information

§ 1036.801 Definitions.
The following definitions apply to this part. The definitions apply to all subparts unless we note
otherwise. All undefined terms have the meaning the Act gives to them. The definitions follow:

Act means the Clean Air Act, as amended, 42 U.S.C. 7401 - 7671q.
Adjustable parameter has the meaning given in 40 CFR 1068.50part-86.

Advanced technology means technology certified under 40 CFR 86.1819-14(k)(7), § 1036.615,
or 40 CFR 1037.615.

Aftertreatment means relating to a catalytic converter, particulate filter, or any other system,
component, or technology mounted downstream of the exhaust valve (or exhaust port) whose
design function is to decrease emissions in the engine exhaust before it is exhausted to the
environment. Exhaust gas recirculation (EGR) and turbochargers are not aftertreatment.

Aircraft means any vehicle capable of sustained air travel more than 100 feet above the ground.

Alcohol-fueled engine mean an engine that is designed to run using an alcohol fuel. For purposes
of this definition, alcohol fuels do not include fuels with a nominal alcohol content below 25
percent by volume.

Aucxiliary emission control device means any element of design that senses temperature, motive
speed, engine speed (r/min), transmission gear, or any other parameter for the purpose of
activating, modulating, delaying, or deactivating the operation of any part of the emission control
system.

Averaging set has the meaning given in § 1036.740.

Calibration means the set of specifications and tolerances specific to a particular design, version,
or application of a component or assembly capable of functionally describing its operation over
its working range.

Carryover means relating to certification based on emission data generated from an earlier model
year as described in § 1036.235(d).

Certification means relating to the process of obtaining a certificate of conformity for an engine
family that complies with the emission standards and requirements in this part.

Certified emission level means the highest deteriorated emission level in an engine family for a
given pollutant from the applicable transient and/or steady-state testing, rounded to the same
number of decimal places as the applicable standard. Note that you may have two certified
emission levels for CO: if you certify a family for both vocational and tractor use.

Charge-depleting has the meaning given in 40 CFR 1066.1001.
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Charge-sustaining has the meaning given in 40 CFR 1066.1001.

Complete vehicle means a vehicle meeting the definition of complete vehicle in 40 CFR
1037.801 when it is first sold as a vehicle. For example, where a vehicle manufacturer sells an
incomplete vehicle to a secondary vehicle manufacturer, the vehicle is not a complete vehicle
under this part, even after its final assembly.

Compression-ignition means relating to a type of reciprocating, internal-combustion engine that
is not a spark-ignition engine. Note that 8 1036.1 also deems gas turbine engines and other
engines to be compression-ignition engines.

Crankcase emissions means airborne substances emitted to the atmosphere from any part of the
engine crankcase’s ventilation or lubrication systems. The crankcase is the housing for the
crankshaft and other related internal parts.

Criteria pollutants means emissions of NOx, HC, PM, and CO.

Critical emission-related component has the meaning given in 40 CFR 1068.30.

Defeat device has the meaning given in §1036.115(h).

Designated Compliance Officer means one of the following:
(1) For engines subject to compression-ignition standards, Designated Compliance Officer
means Director, Diesel Engine Compliance Center, U.S. Environmental Protection Agency,
2000 Traverwood Drive, Ann Arbor, M1 48105; complianceinfo@epa.gov; www.epa.gov/ve-
certificationetaghveriy.
(2) For engines subject to spark-ignition standards, Designated Compliance Officer means
Director, Gasoline Engine Compliance Center, U.S. Environmental Protection Agency, 2000
Traverwood Drive, Ann Arbor, MI 48105; nonroad-si-cert@epa.gov; www.epa.gov/ve-

certificationetaghveriy.

Deteriorated emission level means the emission level that results from applying the appropriate
deterioration factor to the official emission result of the emission-data engine. Note that where
no deterioration factor applies, references in this part to the deteriorated emission level mean the
official emission result.

Deterioration factor means the relationship between emissions at the end of useful life (or point
of highest emissions if it occurs before the end of useful life) and emissions at the low-hour/low-
mileage test-point, expressed in one of the following ways:
(1) For multiplicative deterioration factors, the ratio of emissions at the end of useful life (or
point of highest emissions) to emissions at the low-hour test-point.
(2) For additive deterioration factors, the difference between emissions at the end of useful
life (or point of highest emissions) and emissions at the low-hour test-point.

Diesel exhaust fluid (DEF) means a liquid reducing agent (other than the engine fuel) used in
conjunction with selective cat