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divide your production figures by max-
imum engine power, displacement, fuel
type, or assembly plant (if you produce
engines at more than one plant).

(f) Keep a list of engine identification
numbers for all the engines you
produce under each certificate of con-
formity. Give us this list within 30 days
if we ask for it.

(g) We may ask you to keep or send
other information necessary to imple-
ment this subpart.

Subpart E—In-use Testing

§1042.401 General Provisions.

We may perform in-use testing of any
engine subject to the standards of this
part.

Subpart F—Test Procedures

§1042.501 How do I run a valid emis-
sion test?

(a) Use the equipment and procedures
for compression-ignition engines in 40
CFR part 1065 to determine whether
Category 1 and Category 2 engines
meet the duty-cycle emission stand-
ards in §1042.101(a). Measure the emis-
sions of all regulated pollutants as
specified in 40 CFR part 1065. Use the
applicable duty cycles specified in
§1042.505.

(b) Section 1042.515 describes the sup-
plemental test procedures for evalu-
ating whether engines meet the not-to-
exceed emission standards in
§1042.101(c).

(c) Use the fuels and lubricants speci-
fied in 40 CFR part 1065, subpart H, for
all the testing we require in this part,
except as specified in §1042.515.

(1) For service accumulation, use the
test fuel or any commercially available
fuel that is representative of the fuel
that in-use engines will use.

(2) For diesel-fueled engines, use the
appropriate diesel fuel specified in 40
CFR part 1065, subpart H, for emission
testing. Unless we specify otherwise,
the appropriate diesel test fuel is the
ultra low-sulfur diesel fuel. If we allow
you to use a test fuel with higher sul-
fur levels, identify the test fuel in your
application for certification and ensure
that the emission control information
label is consistent with your selection
of the test fuel (see §1042.135(c)(11)).
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For Category 2 engines, you may ask
to use commercially available diesel
fuel similar but not necessarily iden-
tical to the applicable fuel specified in
40 CFR part 1065, subpart H; we will ap-
prove your request if you show us that
it does not affect your ability to dem-
onstrate compliance with the applica-
ble emission standards.

(3) For Category 1 and Category 2 en-
gines that are expected to use a type of
fuel (or mixed fuel) other than diesel
fuel (such as natural gas, methanol, or
residual fuel), use a commercially
available fuel of that type for emission
testing. If an engine is designed to op-
erate on different fuels, we may (at our
discretion) require testing on each fuel.
Propose test fuel specifications that
take into account the engine design
and the properties of commercially
available fuels. Describe these test fuel
specifications in the application for
certification.

(4) [Reserved]

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

(e) This subpart is addressed to you
as a manufacturer, but it applies equal-
ly to anyone who does testing for you,
and to us when we perform testing to
determine if your engines meet emis-
sion standards.

(f) Duty-cycle testing is limited to
ambient temperatures of 20 to 30 °C.
Atmospheric pressure must be between
91.000 and 103.325 kPa, and must be
within 15 percent of the value recorded
at the time of the last engine map.
Testing may be performed with any
ambient humidity level. Correct duty-
cycle NOx emissions for humidity as
specified in 40 CFR part 1065.

§1042.505 Testing engines using dis-
crete-mode or ramped-modal duty
cycles.

This section describes how to test en-
gines under steady-state conditions. In
some cases, we allow you to choose the
appropriate steady-state duty cycle for
an engine. In these cases, you must use
the duty cycle you select in your appli-
cation for certification for all testing
you perform for that engine family. If
we test your engines to confirm that
they meet emission standards, we will
use the duty cycles you select for your
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own testing. We may also perform
other testing as allowed by the Clean
Air Act.

(@) You may perform steady-state
testing with either discrete-mode or
ramped-modal cycles, as follows:

(1) For discrete-mode testing, sample
emissions separately for each mode,
then calculate an average emission
level for the whole cycle using the
weighting factors specified for each
mode. Calculate cycle statistics and
compare with the established criteria
as specified in 40 CFR 1065.514 to con-
firm that the test is valid. Operate the
engine and sampling system as follows:

(i) Engines with NOx aftertreatment.
For engines that depend on
aftertreatment to meet the NOx emis-
sion standard, operate the engine for 5-
6 minutes, then sample emissions for 1-
3 minutes in each mode. You may ex-
tend the sampling time to improve
measurement accuracy of PM emis-
sions, using good engineering judg-
ment. If you have a longer sampling
time for PM emissions, calculate and
validate cycle statistics separately for
the gaseous and PM sampling periods.

(ii) Engines without NOx
aftertreatment. For other engines, oper-
ate the engine for at least 5 minutes,
then sample emissions for at least 1
minute in each mode.

(2) For ramped-modal testing, start
sampling at the beginning of the first
mode and continue sampling until the
end of the last mode. Calculate emis-
sions and cycle statistics the same as
for transient testing as specified in 40
CFR part 1065, subpart G.

(b) Measure emissions by testing the
engine on a dynamometer with one of
the following duty cycles (as specified)
to determine whether it meets the
emission standards in §1042.101(a):

(1) General cycle. Use the 4-mode duty
cycle or the corresponding ramped-
modal cycle described in paragraph (a)
of Appendix Il of this part for commer-
cial propulsion marine engines that are
used with (or intended to be used with)
fixed-pitch propellers, propeller-law
auxiliary engines, and any other en-
gines for which the other duty cycles of
this section do not apply. Use this duty
cycle also for commercial variable-
speed propulsion marine engines that
are used with (or intended to be used
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with) controllable-pitch propellers or
with electrically coupled propellers,
unless these engines are not intended
for sustained operation (e.g., for at
least 30 minutes) at all four modes
when installed in the vessel.

(2) Recreational marine engines. Except
as specified in paragraph (b)(3) of this
section, use the 5-mode duty cycle or
the corresponding ramped-modal cycle
described in paragraph (b) of Appendix
Il of this part for recreational marine
engines with maximum engine power
at or above 37 kW.

(3) Controllable-pitch and electrically
coupled propellers. Use the 4-mode duty
cycle or the corresponding ramped-
modal cycle described in paragraph (c)
of Appendix Il of this part for constant-
speed propulsion marine engines that
are used with (or intended to be used
with) controllable-pitch propellers or
with electrically coupled propellers.
Use this duty cycle also for variable-
speed propulsion marine engines that
are used with (or intended to be used
with) controllable-pitch propellers or
with electrically coupled propellers if
the duty cycles in paragraph (b)(1) and
(b)(2) of this section do not apply.

(4) Constant-speed auxiliary engines.
Use the 5-mode duty cycle or the cor-
responding ramped-modal cycle de-
scribed in 40 CFR part 1039, Appendix
11, paragraph (a) for constant-speed
auxiliary engines.

(5) Variable-speed auxiliary engines. (i)
Use the duty cycle specified in para-
graph (b)(1) of this section for pro-
peller-law auxiliary engines.

(ii) Use the 6-mode duty cycle or the
corresponding ramped-modal cycle de-
scribed in 40 CFR part 1039, Appendix
I, paragraph (b) for variable-speed
auxiliary engines with maximum en-
gine power below 19 kW that are not
propeller-law engines.

(iii) Use the 8-mode duty cycle or the
corresponding ramped-modal cycle de-
scribed in 40 CFR part 1039, Appendix
111, paragraph (c) for variable-speed
auxiliary engines with maximum en-
gine power at or above 19 kW that are
not propeller-law engines.

(c) During idle mode, operate the en-
gine at its warm idle speed as described
in 40 CFR part 1065.

(d) For constant-speed engines whose
design prevents full-load operation for
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extended periods, you may ask for ap-
proval under 40 CFR 1065.10(c) to re-
place full-load operation with the max-
imum load for which the engine is de-
signed to operate for extended periods.

(e) See 40 CFR part 1065 for detailed
specifications of tolerances and cal-
culations.

§1042.515 Test procedures related to
not-to-exceed standards.

(a) This section describes the proce-
dures to determine whether your en-
gines meet the not-to-exceed emission
standards in §1042.101(c). These proce-
dures may include any normal engine
operation and ambient conditions that
the engines may experience in use.
Paragraphs (c) through (e) of this sec-
tion define the limits of what we will
consider normal engine operation and
ambient conditions.

(b) Measure emissions with one of the
following procedures:

(1) Remove the selected engines for
testing in a laboratory. You may use
an engine dynamometer to simulate
normal operation, as described in this
section. Use the equipment and proce-
dures specified in 40 CFR part 1065 to
conduct laboratory testing.

(2) Test the selected engines while
they remain installed in a vessel. Use
the equipment and procedures specified
in 40 CFR part 1065 subpart J, to con-
duct field testing. Use fuel meeting the
specifications of 40 CFR part 1065, sub-
part H, or a fuel typical of what you
would expect the engine to use in serv-
ice.

(c) Engine testing may occur under
the following ranges of ambient condi-
tions without correcting measured
emission levels:

(1) Atmospheric pressure must be be-
tween 96.000 and 103.325 kPa, except
that manufacturers may test at lower
atmospheric pressures if their test fa-
cility is located at an altitude that
makes it impractical to stay within
this range. This pressure range is in-
tended to allow testing under most
weather conditions at all altitudes up
to 1,100 feet above sea level.

(2) Ambient air temperature must be
between 13 and 35 °C (or between 13 °C
and 30 °C for engines not drawing in-
take air directly from a space that
could be heated by the engine).
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(3) Ambient water temperature must
be between 5 and 27 °C.

(4) Ambient humidity must be be-
tween 7.1 and 10.7 grams of moisture
per kilogram of dry air.

(d) Engine testing may occur at any
conditions expected during normal op-
eration but that are outside the condi-
tions described in paragraph (b) of this
section, as long as measured values are
corrected to be equivalent to the near-
est end of the specified range, using
good engineering judgment. Correct
NOx emissions for humidity as speci-
fied in 40 CFR part 1065, subpart G.

(e) The sampling period may not
begin until the engine has reached sta-
ble operating temperatures. For exam-
ple, this would include only engine op-
eration after starting and after the en-
gine thermostat starts modulating the
engine’s coolant temperature. The
sampling period may not include en-
gine starting.

(f) Apply the NTE standards specified
in §1042.101(c) to an engine family
based on the zones and subzones cor-
responding to specific duty cycles and
engine types as defined in Appendix 111
of this part. For an engine family cer-
tified to multiple duty cycles, the
broadest applicable NTE zone applies
for that family at the time of certifi-
cation. Whenever an engine family is
certified to multiple duty cycles and a
specific engine from that family is
tested for NTE compliance in use, de-
termine the applicable NTE zone for
that engine according to its in-use ap-
plication. An engine family’s NTE zone
may be modified as follows:

(1) You may ask us to approve a nar-
rower NTE zone for an engine family at
the time of certification, based on in-
formation such as how that engine
family is expected to normally operate
in use. For example, if an engine fam-
ily is always coupled to a pump or jet
drive, the engine might be able to oper-
ate only within a narrow range of en-
gine speed and power.

(2) You may ask us to approve a Lim-
ited Testing Region (LTR). An LTR is
a region of engine operation, within
the applicable NTE zone, where you
have demonstrated that your engine
family operates for no more than 5.0
percent of its normal in-use operation,
on a time-weighted basis. You must
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