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chemical energy in the fuel to the
engine’s mechanical output energy. This
may or may not involve vehicle- or
equipment-based devices. For example,
all of an engine’s cylinders are
considered to be part of the test engine
even if the exhaust is divided into
separate exhaust stacks. As another
example, all the cylinders of a diesel-
electric locomotive are considered to be
part of the test engine even if they
transmit power through separate output
shafts, such as might occur with
multiple engine-generator sets working
in tandem. Use one of the following
procedures to measure emissions with
multiple exhaust stacks:

(1) Route the exhaust flow from the
multiple stacks into a single flow as
described in § 1065.130(c)(6). Sample
and measure emissions after the exhaust
streams are mixed. Calculate the
emissions as a single sample from the
entire engine. We recommend this as
the preferred option, since it requires
only a single measurement and
calculation of the exhaust molar flow for
the entire engine.

(2) Sample and measure emissions
from each stack and calculate emissions
separately for each stack. Add the mass
(or mass rate) emissions from each stack
to calculate the emissions from the
entire engine. Testing under this
paragraph (b)(2) requires measuring or
calculating the exhaust molar flow for
each stack separately. If the exhaust
molar flow in each stack cannot be
calculated from combustion air flow(s),
fuel flow(s), and measured gaseous
emissions, and it is impractical to
measure the exhaust molar flows
directly, you may alternatively
proportion the engine’s calculated total
exhaust molar flow rate (where the flow
is calculated using combustion air mass
flow(s), fuel mass flow(s), and emissions
concentrations) based on exhaust molar
flow measurements in each stack using
a less accurate, non-traceable method.
For example, you may use a total
pressure probe and static pressure
measurement in each stack.

(3) Sample and measure emissions
from one stack and repeat the duty cycle
as needed to collect emissions from
each stack separately. Calculate the
emissions from each stack and add the
separate measurements to calculate the
mass (or mass rate) emissions from the
entire engine. Testing under this
paragraph (b)(3) requires measuring or
calculating the exhaust molar flow for
each stack separately. You may
alternatively proportion the engine’s
calculated total exhaust molar flow rate
based on calculation and measurement
limitations as described in paragraph
(b)(2) of this section. Use the average of

the engine’s total power or work values
from the multiple test runs to calculate
brake-specific emissions. Divide the
total mass (or mass rate) of each
emission by the average power (or
work). You may alternatively use the
engine power or work associated with
the corresponding stack during each test
run if these values can be determined
for each stack separately.

(4) Sample and measure emissions
from each stack separately and calculate
emissions for the entire engine based on
the stack with the highest concentration.
Testing under this paragraph (b)(4)
requires only a single exhaust flow
measurement or calculation for the
entire engine. You may determine
which stack has the highest
concentration by performing multiple
test runs, reviewing the results of earlier
tests, or using good engineering
judgment. Note that the highest
concentration of different pollutants
may occur in different stacks. Note also
that the stack with the highest
concentration of a pollutant during a
test interval for field testing may be a
different stack than the one you
identified based on average
concentrations over a duty cycle.

(5) Sample emissions from each stack
separately and combine the wet sample
streams from each stack proportionally
to the exhaust molar flows in each stack.
Measure the emission concentrations
and calculate the emissions for the
entire engine based on these weighted
concentrations. Testing under this
paragraph (b)(5) requires measuring or
calculating the exhaust molar flow for
each stack separately during the test run
to proportion the sample streams from
each stack. If it is impractical to
measure the exhaust molar flows
directly, you may alternatively
proportion the wet sample streams
based on less accurate, non-traceable
flow methods. For example, you may
use a total pressure probe and static
pressure measurement in each stack.
The following restrictions apply for
testing under this paragraph (b)(5):

(i) You must use an accurate,
traceable measurement or calculation of
the engine’s total exhaust molar flow
rate for calculating the mass of
emissions from the entire engine.

(ii) You may dry the single, combined,
proportional sample stream; you may
not dry the sample streams from each
stack separately.

(iii) You must measure and
proportion the sample flows from each
stack with active flow controls. For PM
sampling, you must measure and
proportion the diluted sample flows
from each stack with active flow
controls that use only smooth walls

with no sudden change in cross-
sectional area. For example, you may
control the dilute exhaust PM sample
flows using electrically conductive
vinyl tubing and a control device that
pinches the tube over a long enough
transition length so no flow separation
occurs.

(iv) For PM sampling, the transfer
lines from each stack must be joined so
the angle of the joining flows is 12.5° or
less. Note that the exhaust manifold
must meet the same specifications as the
transfer line according to paragraph (d)
of this section.

(6) Sample emissions from each stack
separately and combine the wet sample
streams from each stack equally.
Measure the emission concentrations
and calculate the emissions for the
entire engine based on these measured
concentrations. Testing under this
paragraph (b)(6) assumes that the raw-
exhaust and sample flows are the same
for each stack. The following
restrictions apply for testing under this
paragraph (b)(6):

(i) You must measure and
demonstrate that the sample flow from
each stack is within 5% of the value
from the stack with the highest sample
flow. You may alternatively ensure that
the stacks have equal flow rates without
measuring sample flows by designing a
passive sampling system that meets the
following requirements:

(A) The probes and transfer line
branches must be symmetrical, have
equal lengths and diameters, have the
same number of bends, and have no
filters.

(B) If probes are designed such that
they are sensitive to stack velocity, the
stack velocity must be similar at each
probe. For example, a static pressure
probe used for gaseous sampling is not
sensitive to stack velocity.

(C) The stack static pressure must be
the same at each probe. You can meet
this requirement by placing probes at
the end of stacks that are vented to
atmosphere.

(D) For PM sampling, the transfer
lines from each stack must be joined so
the angle of the joining flows is 12.5° or
less. Note that the exhaust manifold
must meet the same specifications as the
transfer line according to paragraph (d)
of this section.

(ii) You may use the procedure in this
paragraph (b)(6) only if you perform an
analysis showing that the resulting error
due to imbalanced stack flows and
concentrations is either at or below 2%.
You may alternatively show that the
resulting error does not impact your
ability to demonstrate compliance with
applicable standards. For example, you
may use less accurate, non-traceable
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measurements of emission
concentrations and molar flow in each
stack and demonstrate that the
imbalances in flows and concentrations
cause 2% or less error.

(iii) For a two-stack engine, you may
use the procedure in this paragraph
(b)(6) only if you can show that the
stack with the higher flow has the lower
average concentration for each pollutant
over the duty cycle.

(iv) You must use an accurate,
traceable measurement or calculation of
the engine’s total exhaust molar flow
rate for calculating the mass of
emissions from the entire engine.

(v) You may dry the single, equally
combined, sample stream; you may not
dry the sample streams from each stack
separately.

(vi) You may determine your exhaust
flow rates with a chemical balance of
exhaust gas concentrations and either
intake air flow or fuel flow.

(c) Gaseous and PM sample probes. A
probe is the first fitting in a sampling
system. It protrudes into a raw or
diluted exhaust stream to extract a
sample, such that its inside and outside
surfaces are in contact with the exhaust.
A sample is transported out of a probe
into a transfer line, as described in
paragraph (d) of this section. The
following provisions apply to sample
probes:

(1) Probe design and construction.
Use sample probes with inside surfaces
of 300 series stainless steel or, for raw
exhaust sampling, use any nonreactive
material capable of withstanding raw
exhaust temperatures. Locate sample
probes where constituents are mixed to
their mean sample concentration. Take
into account the mixing of any
crankcase emissions that may be routed
into the raw exhaust. Locate each probe
to minimize interference with the flow
to other probes. We recommend that all
probes remain free from influences of
boundary layers, wakes, and eddies—
especially near the outlet of a raw-
exhaust tailpipe where unintended
dilution might occur. Make sure that
purging or back-flushing of a probe does
not influence another probe during
testing. You may use a single probe to
extract a sample of more than one
constituent as long as the probe meets
all the specifications for each
constituent.

(2) Gaseous sample probes. Use either
single-port or multi-port probes for
sampling gaseous emissions. You may
orient these probes in any direction
relative to the raw or diluted exhaust
flow. For some probes, you must control
sample temperatures, as follows:

(i) For probes that extract NOy from
diluted exhaust, control the probe’s wall

temperature to prevent aqueous
condensation.

(ii) For probes that extract
hydrocarbons for THC or NMHC
analysis from the diluted exhaust of
compression-ignition engines, 2-stroke
spark-ignition engines, or 4-stroke
spark-ignition engines below 19 kW, we
recommend heating the probe to
minimize hydrocarbon contamination
consistent with good engineering
judgment. If you routinely fail the
contamination check in the 1065.520
pretest check, we recommend heating
the probe section to approximately 190
°C to minimize contamination.

(3) PM sample probes. Use PM probes
with a single opening at the end. Orient
PM probes to face directly upstream. If
you shield a PM probe’s opening with
a PM pre-classifier such as a hat, you
may not use the preclassifier we specify
in paragraph (f)(1) of this section. We
recommend sizing the inside diameter
of PM probes to approximate isokinetic
sampling at the expected mean flow
rate.

(d) Transfer lines. You may use
transfer lines to transport an extracted
sample from a probe to an analyzer,
storage medium, or dilution system,
noting certain restrictions for PM
sampling in § 1065.140(e). Minimize the
length of all transfer lines by locating
analyzers, storage media, and dilution
systems as close to probes as practical.
We recommend that you minimize the
number of bends in transfer lines and
that you maximize the radius of any
unavoidable bend. Avoid using 90
°elbows, tees, and cross-fittings in
transfer lines. Where such connections
and fittings are necessary, take steps,
using good engineering judgment, to
ensure that you meet the temperature
tolerances in this paragraph (d). This
may involve measuring temperature at
various locations within transfer lines
and fittings. You may use a single
transfer line to transport a sample of
more than one constituent, as long as
the transfer line meets all the
specifications for each constituent. The
following construction and temperature
tolerances apply to transfer lines:

(1) Gaseous samples. Use transfer
lines with inside surfaces of 300 series
stainless steel, PTFE, Viton™, or any
other material that you demonstrate has
better properties for emission sampling.
For raw exhaust sampling, use a non-
reactive material capable of
withstanding raw exhaust temperatures.
You may use in-line filters if they do not
react with exhaust constituents and if
the filter and its housing meet the same
temperature requirements as the transfer
lines, as follows:

(i) For NOx transfer lines upstream of
either an NO»-to-NO converter that
meets the specifications of § 1065.378 or
a chiller that meets the specifications of
§1065.376, maintain a sample
temperature that prevents aqueous
condensation.

(ii) For THC transfer lines for testing
compression-ignition engines, 2-stroke
spark-ignition engines, or 4-stroke
spark-ignition engines below 19 kW,
maintain a wall temperature tolerance
throughout the entire line of (191 £ 11)
°C. If you sample from raw exhaust, you
may connect an unheated, insulated
transfer line directly to a probe. Design
the length and insulation of the transfer
line to cool the highest expected raw
exhaust temperature to no lower than
191 °C, as measured at the transfer line’s
outlet. For dilute sampling, you may use
a transition zone between the probe and
transfer line of up to 92 cm to allow
your wall temperature to transition to
(191 +11) °C.

(2) PM samples. We recommend
heated transfer lines or a heated
enclosure to minimize temperature
differences between transfer lines and
exhaust constituents. Use transfer lines
that are inert with respect to PM and are
electrically conductive on the inside
surfaces. We recommend using PM
transfer lines made of 300 series
stainless steel. Electrically ground the
inside surface of PM transfer lines.

(e) Optional sample-conditioning
components for gaseous sampling. You
may use the following sample-
conditioning components to prepare
gaseous samples for analysis, as long as
you do not install or use them in a way
that adversely affects your ability to
show that your engines comply with all
applicable gaseous emission standards.

(1) NO>-to-NO converter. You may use
an NO»-to-NO converter that meets the
efficiency-performance check specified
in §1065.378 at any point upstream of
a NOy analyzer, sample bag, or other
storage medium.

(2) Sample dryer. You may use either
type of sample dryer described in this
paragraph (e)(2) to decrease the effects
of water on gaseous emission
measurements. You may not use a
chemical dryer, or use dryers upstream
of PM sample filters.

(i) Osmotic-membrane. You may use
an osmotic-membrane dryer upstream of
any gaseous analyzer or storage
medium, as long as it meets the
temperature specifications in paragraph
(d)(1) of this section. Because osmotic-
membrane dryers may deteriorate after
prolonged exposure to certain exhaust
constituents, consult with the
membrane manufacturer regarding your
application before incorporating an
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osmotic-membrane dryer. Monitor the
dewpoint, Tg4ew, and absolute pressure,
Protar, downstream of an osmotic-
membrane dryer. You may use
continuously recorded values of Tgew
and pPiorar in the amount of water
calculations specified in § 1065.645. If
you do not continuously record these
values, you may use their peak values
observed during a test or their alarm
setpoints as constant values in the
calculations specified in § 1065.645.
You may also use a nominal powr, which
you may estimate as the dryer’s lowest
absolute pressure expected during
testing.

(ii) Thermal chiller. You may use a
thermal chiller upstream of some gas
analyzers and storage media. You may
not use a thermal chiller upstream of a
THC measurement system for
compression-ignition engines, 2-stroke
spark-ignition engines, or 4-stroke
spark-ignition engines below 19 kW. If
you use a thermal chiller upstream of an
NO»-to-NO converter or in a sampling
system without an NO»-to-NO converter,
the chiller must meet the NO, loss-
performance check specified in
§ 1065.376. Monitor the dewpoint, Tgew,
and absolute pressure, piota, downstream
of a thermal chiller. You may use
continuously recorded values of Tgew
and protar in the emission calculations
specified in § 1065.650. If you do not
continuously record these values, you
may use the maximum temperature and
minimum pressure values observed
during a test or the high alarm
temperature setpoint and the low alarm
pressure setpoint as constant values in
the amount of water calculations
specified in § 1065.645. You may also
use a nominal piow, which you may
estimate as the dryer’s lowest absolute
pressure expected during testing. If it is
valid to assume the degree of saturation
in the thermal chiller, you may calculate
Teew based on the known chiller
performance and continuous monitoring
of chiller temperature, Tchiner. If you do
not continuously record values of Tehiter,
you may use its peak value observed
during a test, or its alarm setpoint, as a
constant value to determine a constant
amount of water according to
§1065.645. If it is valid to assume that
Teniner is equal to Taew, you may use
Teniner in lieu of Tgew according to
§1065.645. If it is valid to assume a
constant temperature offset between

Tehitter and Tgew, due to a known and
fixed amount of sample reheat between
the chiller outlet and the temperature
measurement location, you may factor
in this assumed temperature offset value
into emission calculations. If we ask for
it, you must show by engineering
analysis or by data the validity of any
assumptions allowed by this paragraph
(e)(2)(ii).

(3) Sample pumps. You may use
sample pumps upstream of an analyzer
or storage medium for any gas. Use
sample pumps with inside surfaces of
300 series stainless steel, PTFE, or any
other material that you demonstrate has
better properties for emission sampling.
For some sample pumps, you must
control temperatures, as follows:

(i) If you use a NOx sample pump
upstream of either an NO,-to-NO
converter that meets § 1065.378 or a
chiller that meets § 1065.376, it must be
heated to prevent aqueous
condensation.

(ii) For testing compression-ignition
engines, 2-stroke spark-ignition engines,
or 4-stroke spark-ignition engines below
19 kW, if you use a THC sample pump
upstream of a THC analyzer or storage
medium, its inner surfaces must be
heated to a tolerance of (191 +11) °C.

(4) Ammonia Scrubber. You may use
ammonia scrubbers for any or all
gaseous sampling systems to prevent
interference with NH3, poisoning of the
NO,-to-NO converter, and deposits in
the sampling system or analyzers.
Follow the ammonia scrubber
manufacturer’s recommendations or use
good engineering judgment in applying
ammonia scrubbers.

(f) Optional sample-conditioning
components for PM sampling. You may
use the following sample-conditioning
components to prepare PM samples for
analysis, as long as you do not install or
use them in a way that adversely affects
your ability to show that your engines
comply with the applicable PM
emission standards. You may condition
PM samples to minimize positive and
negative biases to PM results, as follows:

(1) PM preclassifier. You may use a
PM preclassifier to remove large-
diameter particles. The PM preclassifier
may be either an inertial impactor or a
cyclonic separator. It must be
constructed of 300 series stainless steel.
The preclassifier must be rated to
remove at least 50% of PM at an

aerodynamic diameter of 10 um and no
more than 1% of PM at an aerodynamic
diameter of 1 pm over the range of flow
rates for which you use it. Follow the
preclassifier manufacturer’s instructions
for any periodic servicing that may be
necessary to prevent a buildup of PM.
Install the preclassifier in the dilution
system downstream of the last dilution
stage. Configure the preclassifier outlet
with a means of bypassing any PM
sample media so the preclassifier flow
may be stabilized before starting a test.
Locate PM sample media within 75 cm
downstream of the preclassifier’s exit.
You may not use this preclassifier if you
use a PM probe that already has a
preclassifier. For example, if you use a
hat-shaped preclassifier that is located
immediately upstream of the probe in
such a way that it forces the sample
flow to change direction before entering
the probe, you may not use any other
preclassifier in your PM sampling
system.

(2) Other components. You may
request to use other PM conditioning
components upstream of a PM
preclassifier, such as components that
condition humidity or remove gaseous-
phase hydrocarbons from the diluted
exhaust stream. You may use such
components only if we approve them
under § 1065.10.

Subpart C— [Revised]

262. Section 1065.240 is amended by
revising paragraph (d) introductory text
to read as follows:

§1065.240 Dilution air and diluted exhaust
flow meters.
* * * * *

(d) Exhaust cooling. You may cool
diluted exhaust upstream of a dilute-
exhaust flow meter, as long as you

observe all the following provisions:
* * * * *

Subpart D—[Revised]

263. Section 1065.303 is revised to
read as follows:

§1065.303 Summary of required
calibration and verifications

The following table summarizes the
required and recommended calibrations
and verifications described in this
subpart and indicates when these have
to be performed:

TABLE 1 OF § 1065.303—SUMMARY OF REQUIRED CALIBRATION AND VERIFICATIONS

Type of calibration or verification

Minimum frequency 2

§1065.305: Accuracy, repeatability and noise ...

Accuracy: Not required, but recommended for initial installation.
Repeatability: Not required, but recommended for initial installation.
Noise: Not required, but recommended for initial installation.
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TABLE 1 OF § 1065.303—SUMMARY OF REQUIRED CALIBRATION AND VERIFICATIONS—Continued

Type of calibration or verification

Minimum frequency 2

§1065.307: Linearity verification

§1065.308: Continuous gas analyzer system response and updating-
recording verification—for gas analyzers not continuously com-
pensated for other gas species.

§1065.309: Continuous gas analyzer system-response and updating-
recording verification—for gas analyzers continuously compensated
for other gas species.

§1065.310: Torque

§1065.315: Pressure, temperature, dewpoint ..

§1065.320: Fuel flow

§1065.325: Intake flow ......

§1065.330: Exhaust flow

§ 1065.340: Diluted exhaust flow (CVS)

§1065.341: CVS and batch sampler verification.p

§1065.342 Sample dryer verification

§ 1065.345: VaCuUM 18K .......eveviiiiiiiiiie ettt

§1065.350: CO, NDIR H,O interference

§1065.355: CO NDIR CO, and H,O interference

§1065.360: FID calibration THC FID optimization, and THC FID
verification.

§1065.362: Raw exhaust FID O, interference

§1065.365: Nonmethane cutter penetration
§1065.370:
§1065.372:
§1065.376:
§1065.378:

CLD CO- and H,O quench
NDUV HC and H,O interference ...
Chiller NO, penetration
NO,-to-NO converter conversion

§1065.390: PM balance and weighing

§1065.395: Inertial PM balance and weighing

Speed: Upon initial installation, within 370 days before testing and after
major maintenance.

Torque: Upon initial installation, within 370 days before testing and
after major maintenance.

Electrical power: Upon initial installation, within 370 days before testing
and after major maintenance.

Fuel flow: Upon initial installation, within 370 days before testing, and
after major maintenance.

Clean gas and diluted exhaust flows: Upon initial installation, within
370 days before testing and after major maintenance, unless flow is
verified by propane check or by carbon or oxygen balance.

Raw exhaust flow: Upon initial installation, within 185 days before test-
ing and after major maintenance, unless flow is verified by propane
check or by carbon or oxygen balance.

Gas dividers: Upon initial installation, within 370 days before testing,
and after major maintenance.

Gas analyzers: Upon initial installation, within 35 days before testing
and after major maintenance.

PM balance: Upon initial installation, within 370 days before testing and
after major maintenance.

Stand-alone pressure, temperature, and dewpoint: Upon initial installa-
tion, within 370 days before testing and after major maintenance.

Upon initial installation or after system modification that would affect re-
sponse.

Upon initial installation or after system modification that would affect re-
sponse.

Upon
Upon
Upon
Upon
Upon

initial installation and after major maintenance.

initial installation and after major maintenance.

initial installation and after major maintenance.

initial installation and after major maintenance.

initial installation and after major maintenance.

Upon initial installation and after major maintenance.

Upon initial installation, within 35 days before testing, and after major
maintenance.

For thermal chillers; upon installation and after major maintenance.

For osmotic membranes; upon installation, after major maintenance,
and within 35 days of testing.

Before each laboratory test according to subpart F of this part and be-
fore each field test according to subpart J of this part.

Upon initial installation and after major maintenance.

Upon initial installation and after major maintenance.

Calibrate all FID analyzers: upon initial installation and after major
maintenance.

Optimize and determine CH, response for THC FID analyzers: upon
initial installation and after major maintenance.

Verify CH4 response for THC FID analyzers: upon initial installation,
within 185 days before testing, and after major maintenance.

For all FID analyzers: upon initial installation and after major mainte-
nance.

For THC FID analyzers: upon initial installation after major mainte-
nance, and after FID optimization according to § 1065.360.

Upon initial installation, within 185 days before testing, and after major
maintenance.

Upon initial installation and after major maintenance.

Upon initial installation and after major maintenance.

Upon initial installation and after major maintenance.

Upon initial installation, within 35 days before testing, and after major
maintenance.

Independent verification: upon initial installation, within 370 days before
testing, and after major maintenance.

Zero, span, and reference sample verifications: within 12 hours of
weighing and after major maintenance.

Independent verification: upon initial installation, within 370 days before
testing, and after major maintenance.

Other verifications: upon initial installation and after major mainte-
nance.

aPerform calibrations and verifications more frequently, according to measurement system manufacturer instructions and good engineering

judgment.

bThe CVS verification described in § 1065.341 is not required for systems that agree within + 2% based on a chemical balance of carbon or

oxygen of the intake air, fuel, and diluted exhaust.
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264. Section 1065.307 is amended by
revising paragraphs (c)(6), (d), and
(e)(3)(ii) and Table 1 to read as follows:

§1065.307 Linearity verification.

* * * * *

(C) * % %

(6) For all measured quantities, use
instrument manufacturer
recommendations and good engineering
judgment to select reference values, Vs,
that cover a range of values that you
expect would prevent extrapolation
beyond these values during emission
testing. We recommend selecting a zero
reference signal as one of the reference
values of the linearity verification. For
stand-alone pressure, temperature, and
dewpoint linearity verifications, we
recommend at least three reference
values. For all other linearity
verifications select at least ten reference
values.

* * * * *

(d) Reference signals. This paragraph
(d) describes recommended methods for
generating reference values for the
linearity-verification protocol in

paragraph (c) of this section. Use
reference values that simulate actual
values, or introduce an actual value and
measure it with a reference-
measurement system. In the latter case,
the reference value is the value reported
by the reference-measurement system.
Reference values and reference-
measurement systems must be NIST-
traceable. We recommend using
calibration reference quantities that are
NIST-traceable within 0.5% uncertainty,
if not specified otherwise in other
sections of this part 1065. Use the
following recommended methods to
generate reference values or use good
engineering judgment to select a
different reference:

(1) Speed. Run the engine or
dynamometer at a series of steady-state
speeds and use a strobe, a photo
tachometer, or a laser tachometer to
record reference speeds.

(2) Torque. Use a series of calibration
weights and a calibration lever arm to
simulate engine torque. You may
instead use the engine or dynamometer

itself to generate a nominal torque that
is measured by a reference load cell or
proving ring in series with the torque-
measurement system. In this case use
the reference load cell measurement as
the reference value. Refer to § 1065.310
for a torque-calibration procedure
similar to the linearity verification in
this section.

(3) Electrical power. Use a controlled
source of current and a watt-hour
standard reference meter. Complete
calibration systems that contain a
current source and a reference watt-hour
meter are commonly used in the
electrical power distribution industry
and are therefore commercially

available.
* * * * *

(e) * * *

(3) * *x %

(ii) For linearity verification of torque
on the engine’s primary output shaft,
Tmax refers to the manufacturer’s
specified engine torque peak value of

the lowest torque engine to be tested.
* * * * *
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Table 1 of §1065.307-Measurement systems that require linearity verifications
Minimum Linearity criteria
Me:s‘sltr:::em Quantity verification Lt 1yt | SEE 7
Y frequency X, m(gl' ) ao a [r127 27 LA
Within 370 <0.05 % ..
Speed I days before <0.05 % fomax 0.98-1.02 <2 % " fomax >0.990
testing
Within 370 o . T o T
Torque T days before <1 %" max 0.98-1.02 2% fmax >0.990
testing
Within 370 ".P . P
Electrical power P days before <1 % " “max 0.98-1.02 2% "max >0.990
testing
Within 370 o o
Fuel flow rate m days bgfore <1 % 'max 0.98-1.02 <2 % " Mmax >0.990
testing
Intake.ai Within 370 o o
ntake-air n days before <1 % * "max 0.98-1.02 <2 % "max >0.990
flow rate testing
Dilution ai Within 370 . ;
tution arr n days before <1 % * "max 0.98-1.02 <2 % Tmax >0.990
flow rate testing
. Within 370 ] .
Diluted exhaust i days before <1 % Pmax 098-1.02 | <2%: max >0.990
flow rate testing
R hanst Within 185 ] B
aw exnaus i days before <1 % * Mmax 0.98-1.02 <2 % Tmax >0.990
flow rate testing
Baich . Within 370 . .. h
aich sampler 7 days before <1 % Mmax 0.98-1.02 <2 % Mmax >0.990
flow rates testing
Within 370 X " x
Gas dividers opan days before <0.5 % - ~max 0.98-1.02 <2 % “max >0.990
testing
Gas analyzers for . Within 35 days <0.5 % max 0.99-1.01 <1 %" Xmax >0.998
laboratory testing = before testing
Gas analyzers for x Within 35 .days <1 % ¥max 0.99-1.01 <1 %" Xmax >0.998
field testing = before testing
Within 370
PM balance m days before <1 % Mmax 0.99-1.01 | <1 % "max >0.998
testing
Stand.al Within 370 . »
tand-alone D days before <1%: Pmax 0.99-1.01 | <1%* Fmax >0.998
pressures testing
Within 370
Dewpoint Tiew days before <% oumax 0.99-1.01 | <1%Ty 00 >0.998
testing
Analog-to-digital
conversion of Within 370 . T T
stand-alone T days before <1 %" fmax 0.99-1.01 <1 %~ “max >0.998
temperature testing
signals

265. Section 1065.309 is amended by
revising paragraph (d)(2) to read as
follows:

§1065.309 Continuous gas analyzer
system-response and updating-recording
verification—for gas analyzers continuously
compensated for other gas species.

* * * * *

(d) * k%

(2) Equipment setup. We recommend
using minimal lengths of gas transfer
lines between all connections and fast-
acting three-way valves (2 inlets, 1

outlet) to control the flow of zero and
blended span gases to the sample
system’s probe inlet or a tee near the
outlet of the probe. Normally the gas
flow rate is higher than the probe
sample flow rate and the excess is
overflowed out the inlet of the probe. If
the gas flow rate is lower than the probe
flow rate, the gas concentrations must
be adjusted to account for the dilution
from ambient air drawn into the probe.
Select span gases for the species being
continuously combined, other than H,0.

Select concentrations of compensating
species that will yield concentrations of
these species at the analyzer inlet that
covers the range of concentrations
expected during testing. You may use
binary or multi-gas span gases. You may
use a gas blending or mixing device to
blend span gases. A gas blending or
mixing device is recommended when
blending span gases diluted in N, with
span gases diluted in air. You may use

a multi-gas span gas, such as NO-CO-
CO,—C3Hs—CHy, to verify multiple
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analyzers at the same time. In designing
your experimental setup, avoid pressure
pulsations due to stopping the flow
through the gas blending device. If H,O
correction is applicable, then span gases
must be humidified before entering the
analyzer; however, you may not
humidify NO, span gas by passing it
through a sealed humidification vessel
that contains water. You must humidify
NO, span gas with another moist gas
stream. We recommend humidifying
your NO-CO-CO>-C3Hs—CH,, balance
N, blended gas by flowing the gas
mixture through a sealed vessel that
humidifies the gas by bubbling it
through distilled water and then mixing
the gas with dry NO- gas, balance
purified synthetic air. If your system
does not use a sample dryer to remove
water from the sample gas, you must
humidify your span gas to the highest
sample H>O content that you estimate
during emission sampling. If your
system uses a sample dryer during
testing, it must pass the sample dryer
verification check in § 1065.342, and
you must humidify your span gas to an
H,0 content greater than or equal to the
level determined in § 1065.145(e)(2). If
you are humidifying span gases without
NO,, use good engineering judgment to
ensure that the wall temperatures in the
transfer lines, fittings, and valves from
the humidifying system to the probe are
above the dewpoint required for the
target H>O content. If you are
humidifying span gases with NO», use
good engineering judgment to ensure
that there is no condensation in the
transfer lines, fittings, or valves from the
point where humidified gas is mixed
with NO, span gas to the probe. We
recommend that you design your setup
so that the wall temperatures in the
transfer lines, fittings, and valves from
the humidifying system to the probe are
at least 5 °C above the local sample gas
dewpoint. Operate the measurement
and sample handling system as you do
for emission testing. Make no
modifications to the sample handling
system to reduce the risk of
condensation. Flow humidified gas
through the sampling system before this
check to allow stabilization of the
measurement system’s sampling
handling system to occur, as it would
for an emission test.

266. Section 1065.342 is amended by
revising paragraph (a), (c), (d)(4), and
(d)(7) to read as follows:

§1065.342 Sample dryer verification.

(a) Scope and frequency. If you use a
sample dryer as allowed in
§1065.145(e)(2) to remove water from
the sample gas, verify the performance

upon installation, after major
maintenance, for thermal chiller. For
osmotic membrane dryers, verify the
performance upon installation, after
major maintenance, and within 35 days

of testing.
* * * * *

(c) System requirements. The sample
dryer must meet the specifications as
determined in §1065.145(e)(2) for
dewpoint, Teew, and absolute pressure,
Prota, downstream of the osmotic-
membrane dryer or thermal chiller.

(d)* * *

(4) Maintain the sample lines, fittings,
and valves from the location where the
humidified gas water content is
measured to the inlet of the sampling
system at a temperature at least 5 °C
above the local humidified gas
dewpoint. For dryers used in NOx
sample systems, verify the sample
system components used in this
verification to prevent aqueous
condensation as required in
§1065.145(d)(1)(i). We recommend that
the sample system components be
maintained at least 5 °C above the local
humidified gas dewpoint to prevent

aqueous condensation.
* * * * *

(7) The sample dryer meets the
verification if the dewpoint at the
sample dryer pressure as measured in
paragraph (d)(6) of this section is less
than the dewpoint corresponding to the
sample dryer specifications as
determined in § 1065.145(e)(2) plus 2 °C
or if the mole fraction of water as
measured in (d)(6) is less than the
corresponding sample dryer
specifications plus 0.002 mol/mol.

267. Section 1065.345 is amended by
revising paragraph (e)(1)(iii) to read as
follows:

§1065.345 Vacuum-side leak verification.
* * * * *

(e] EE

(1) * Kk %

(iii) Close a leak-tight valve located in
the sample transfer line within 92 cm of
the probe.

* * * * *

268. Section 1065.350 is amended by
revising paragraph (d) to read as
follows:

§1065.350 H,O0 interference verification for
CO: NDIR analyzers.

(d) Procedure. Perform the
interference verification as follows:

(1) Start, operate, zero, and span the
CO, NDIR analyzer as you would before
an emission test. If the sample is passed
through a dryer during emission testing,

you may run this verification test with
the dryer if it meets the requirements of
§1065.342. Operate the dryer at the
same conditions as you will for an
emission test. You may also run this
verification test without the sample
dryer.

(2) Create a humidified test gas by
bubbling zero gas that meets the
specifications in § 1065.750 through
distilled water in a sealed vessel. If the
sample is not passed through a dryer
during emission testing, control the
vessel temperature to generate an H,O
level at least as high as the maximum
expected during emission testing. If the
sample is passed through a dryer during
emission testing, control the vessel
temperature to generate an H,O level at
least as high as the level determined in
§1065.145(e)(2) for that dryer.

(3) Introduce the humidified test gas
into the sample system. You may
introduce it downstream of any sample
dryer, if one is used during testing.

(4) If the sample is not passed through
a dryer during this verification test,
measure the water mole fraction, xu20,
of the humidified test gas, as close as
possible to the inlet of the analyzer. For
example, measure dewpoint, Tyew, and
absolute pressure, poa, to calculate
xupo. Verify that the water content meets
the requirement in paragraph (d)(2) of
this section. If the sample is passed
through a dryer during this verification
test, you must verify that the water
content of the humidified test gas
downstream of the vessel meets the
requirement in paragraph (d)(2) of this
section based on either direct
measurement of the water content (e.g.,
dewpoint and pressure) or an estimate
based on the vessel pressure and
temperature. Use good engineering
judgment to estimate the water content.
For example, you may use previous
direct measurements of water content to
verify the vessel’s level of saturation.

(5) If a sample dryer is not used in this
verification test, use good engineering
judgment to prevent condensation in the
transfer lines, fittings, or valves from the
point where xm20 is measured to the
analyzer. We recommend that you
design your system so the wall
temperatures in the transfer lines,
fittings, and valves from the point where
Xuoo is measured to the analyzer are at
least 5 °C above the local sample gas
dewpoint.

* * * * *

269. Section 1065.355 is amended by
revising paragraph (d) to read as
follows:

§1065.355 H,0 and CO, interference
verification for CO NDIR analyzers.
* * * * *
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(d) Procedure. Perform the
interference verification as follows:

(1) Start, operate, zero, and span the
CO NDIR analyzer as you would before
an emission test. If the sample is passed
through a dryer during emission testing,
you may run this verification test with
the dryer if it meets the requirements of
§ 1065.342. Operate the dryer at the
same conditions as you will for an
emission test. You may also run this
verification test without the sample
dryer.

(2) Create a humidified COs test gas
by bubbling a CO, span gas that meets
the specifications in § 1065.750 through
distilled water in a sealed vessel. If the
sample is not passed through a dryer
during emission testing, control the
vessel temperature to generate an H,O
level at least as high as the maximum
expected during emission testing. If the
sample is passed through a dryer during
emission testing, control the vessel
temperature to generate an H>O level at
least as high as the level determined in
§ 1065.145(e)(2) for that dryer. Use a
CO:; span gas concentration at least as
high as the maximum expected during
testing.

(3) Introduce the humidified CO, test
gas into the sample system. You may
introduce it downstream of any sample
dryer, if one is used during testing.

(4) If the sample is not passed through
a dryer during this verification test,
measure the water mole fraction, Xm0,
of the humidified CO, test gas as close
as possible to the inlet of the analyzer.
For example, measure dewpoint, Tgew,
and absolute pressure, piot, to calculate
Xmzo. Verify that the water content meets
the requirement in paragraph (d)(2) of
this section. If the sample is passed
through a dryer during this verification
test, you must verify that the water
content of the humidified test gas
downstream of the vessel meets the
requirement in paragraph (d)(2) of this
section based on either direct
measurement of the water content (e.g.,
dewpoint and pressure) or an estimate
based on the vessel pressure and
temperature. Use good engineering
judgment to estimate the water content.
For example, you may use previous
direct measurements of water content to
verify the vessel’s level of saturation.

(5) If a sample dryer is not used in this
verification test, use good engineering
judgment to prevent condensation in the
transfer lines, fittings, or valves from the
point where xm20 is measured to the
analyzer. We recommend that you
design your system so that the wall
temperatures in the transfer lines,
fittings, and valves from the point where
Xuoo is measured to the analyzer are at

least 5 °C above the local sample gas

dewpoint.
* * * * *

270. Section 1065.370 is amended by
revising paragraph (e)(5) to read as
follows:

§1065.370 CLD CO; and H,O quench
verification.
* * * * *

(e] * % %

(5) Humidify the NO span gas by
bubbling it through distilled water in a
sealed vessel. If the humidified NO span
gas sample does not pass through a
sample dryer for this verification test,
control the vessel temperature to
generate an H,O level approximately
equal to the maximum mole fraction of
H,0 expected during emission testing. If
the humidified NO span gas sample
does not pass through a sample dryer,
the quench verification calculations in
§1065.675 scale the measured H,O
quench to the highest mole fraction of
H,0 expected during emission testing. If
the humidified NO span gas sample
passes through a dryer for this
verification test, control the vessel
temperature to generate an H,O level at
least as high as the level determined in
§1065.145(e)(2). For this case, the
quench verification calculations in
§1065.675 do not scale the measured
H,0 quench.

* * * * *

Subpart F— [Revised]

271. Section 1065.501 is amended by
revising paragraphs (b)(2)(i) and
(b)(2)(ii) to read as follows:

§1065.501 Overview.

* * * * *
(b) * % %
(Z) * * %

(i) Discrete-mode cycles. Before
emission sampling, stabilize an engine
at the first discrete mode. Sample
emissions and other parameters for that
mode in the same manner as a transient
cycle, with the exception that reference
speed and torque values are constant.
Record mean values for that mode, and
then stabilize the engine at the next
mode. Continue to sample each mode
discretely as separate test intervals and
calculate weighted emission results
according to the standard-setting part.

(ii) Ramped-modal cycles. Perform
ramped-modal cycles similar to the way
you would perform transient cycles,
except that ramped-modal cycles
involve mostly steady-state engine
operation. Generate a ramped-modal
duty cycle as a sequence of second-by-
second (1 Hz) reference speed and
torque points. Run the ramped-modal

duty cycle in the same manner as a
transient cycle and use the 1 Hz
reference speed and torque values to
validate the cycle, even for cycles with
% power. Proportionally sample
emissions and other parameters during
the cycle and use the calculations in
subpart G of this part to calculate
emissions.
* * * * *

272. Section 1065.510 is amended by
revising paragraph (b)(5) to read as
follows:

§1065.510 Engine mapping.
* * * * *

(b) * *x %

(5) Perform one of the following:

(i) For any engine subject only to
steady-state duty cycles (i.e., discrete-
mode or ramped-modal), you may
perform an engine map by using
discrete speeds. Select at least 20 evenly
spaced setpoints between warm idle
speed and the endpoint. At each
setpoint, stabilize speed and allow
torque to stabilize. Record the mean
speed and torque at each setpoint. We
recommend that you stabilize an engine
for at least 15 seconds at each setpoint
and record the mean feedback speed
and torque of the last (4 to 6) seconds.
Use linear interpolation to determine
intermediate speeds and torques. Use
this series of speeds and torques to
generate the power map as described in
paragraph (e) of this section.

(ii) For any variable-speed engine, you
may perform an engine map by using a
continuous sweep of speed by
continuing to record the mean feedback
speed and torque at 1 Hz or more
frequently and increasing speed at a
constant rate such that it takes (4 to 6)
min to sweep from 95% of warm idle
speed to the endpoint. Stop recording
after you complete the sweep. From the
series of mean speed and maximum
torque values, use linear interpolation to
determine intermediate values. Use this
series of speeds and torques to generate
the power map as described in
paragraph (e) of this section.

(iii) Determine the endpoint of the
map using one of the following
methods:

(A) You may use as your endpoint the
highest speed above maximum power at
which (5015) % of maximum power
occurs.

(B) You may use as your endpoint any
speed higher than that specified in
paragraph (b)(5)(iii)(A) of this section. If
you determine your endpoint for a
continuous sweep according to this
paragraph (b)(5)(iii)(B), you may base
your compliance with the (4 to 6) min
specification in paragraph (b)(5)(ii) of
this section on the time it takes you to
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reach the speed specified in paragraph
(b)(5)(iii)(A) of this section.

(C) If the speed specified in paragraph
(b)(5)(iii)(A) of this section is unsafe
(e.g, for ungoverned engines), use good
engineering judgment to map up to the
maximum safe speed. If the engine is
equipped with a governor that prevents
the engine from operating at the speeds
specified in paragraph (b)(5)(iii)(A) of
this section, you may use the highest
achievable speed as the endpoint. Note
that under § 1065.10(c)(1) we may allow
you to disregard portions of the map
when selecting maximum test speed if
the specified procedure would result in
a duty cycle that does not represent in-
use operation.

* * * * *

273. Section 1065.520 is amended by
revising paragraph (b)(1) to read as
follows:

§1065.520 Pre-test verification procedures
and pre-test data collection.
* * * * *

(b) L

(1) Ambient temperature of (20 to 30)
°C. However, testing may occur at
higher ambient temperatures without
EPA approval if it is not practical to
achieve an ambient temperature at or
below 30 °C. See §1065.125 for
requirements related to intake air
temperature.
* * * * *

274. Section 1065.530 is amended by
revising paragraph (g)(3)(iv) to read as
follows:

§1065.530 Emission test sequence.
* * * * *

(g) * * %

(3) * * *

(iv) Analyze non-conventional
gaseous batch samples, such as ethanol
(NMHCE) as soon as practical using
good engineering judgment.

* * * * *

275. Section 1065.545 is amended by
revising the section heading and
removing paragraph (d) to read as
follows:

§1065.545 Validation of proportional flow
control for batch sampling.
* * * * *

276. A new § 1065.546 is added to
subpart F to read as follows:

§1065.546 Validation of minimum dilution
ratio for PM batch sampling.

Use continuous flows and/or tracer
gas concentrations for transient and
ramped modal cycles to validate the
minimum dilution ratios for PM batch
sampling as specified in § 1065.140(e)(2)
over the test interval. You may use
mode-average values instead of

continuous measurements for discrete
mode steady-state duty cycles.
Determine the minimum primary and
minimum overall dilution ratios using
one of the following methods (you may
use a different method for each stage of
dilution):

(a) Determine minimum dilution ratio
based on molar flow data. This involves
determination of at least two of the
following three quantities: raw exhaust
flow (or previously diluted flow),
dilution air flow, and dilute exhaust
flow. You may determine the raw
exhaust flow rate based on the measured
intake air molar flow rate and the
chemical balance terms in § 1065.655.
You may alternatively estimate the
molar raw exhaust flow rate based on
intake air, fuel rate measurements, and
fuel properties, consistent with good
engineering judgment.

(b) Determine minimum dilution ratio
based on tracer gas (e.g., CO>)
concentrations in the raw (or previously
diluted) and dilute exhaust corrected for
any removed water.

(c) Use good engineering judgment to
develop your own method of
determining dilution ratios.

277. Section 1065.550 is amended by
revising paragraph (b) to read as follows:

§1065.550 Gas analyzer range validation,
drift validation, and drift correction.
* * * * *

(b) Drift validation and drift
correction. Calculate two sets of brake-
specific emission results for each test
interval. Calculate one set using the data
before drift correction and calculate the
other set after correcting all the data for
drift according to § 1065.672. Use the
two sets of brake-specific emission
results to validate the duty cycle for
drift as follows:

(1) The duty cycle is validated for
drift if you satisfy one of the following
criteria:

(i) For each test interval of the duty
cycle and for each regulated pollutant,
the difference between the uncorrected
and the corrected brake-specific
emission values over the test interval is
within +4% of the uncorrected value or
applicable emission standard,
whichever is greater.

(ii) For the entire duty cycle and for
each regulated pollutant, the difference
between the uncorrected and corrected
composite brake-specific emission
values over the entire duty cycle is
within +4% of the uncorrected value or
the applicable emission standard,
whichever is greater. Note that for
purposes of drift validation using
composite brake-specific emission
values over the entire duty cycle, leave
unaltered any negative emission results

over a given test interval (i.e., do not set
them to zero). A third calculation of
composite brake-specific emission
values is required for final reporting.
This calculation uses drift-corrected
mass (or mass rate) values from each test
interval and sets any negative mass (or
mass rate) values to zero before
calculating the composite brake-specific
emission values over the entire duty
cycle.

(2) For standards consisting of
multiple emission mass measurements
(such as NMHC+NOx or separate NO
and NO, measurements to comply with
a NOx standard), the duty cycle shall be
validated for drift if you satisfy one of
the following:

(i) For each test interval of the duty
cycle and for each individual mass, the
difference between the uncorrected and
the corrected brake-specific emission
values over the test interval is within
+4% of the uncorrected value; or

(ii) For the entire duty cycle the
difference between the combined (e.g.
NMHC + NOx) uncorrected and
combined (e.g. NMHC + NOx) corrected
composite brake-specific emissions
values over the entire duty cycle is
within +4% of the uncorrected value or
the applicable emissions standard,
whichever is greater.

(3) If the test is not validated for drift,
you may consider the test results for the
duty cycle to be valid only if, using
good engineering judgment, the
observed drift does not affect your
ability to demonstrate compliance with
the applicable emission standards. For
example, if the drift-corrected value is
less than the standard by at least two
times the absolute difference between
the uncorrected and corrected values,
you may consider the data to be valid
for demonstrating compliance with the
applicable standard.

Subpart G—[Revised]

278. Section 1065.602 is amended by
revising paragraphs (e) and (1)(1)(iii) to
read as follows:

§1065.602 Statistics.

* * * * *

(e) Accuracy. Determine accuracy as
described in this paragraph (e). Make
multiple measurements of a standard
quantity to create a set of observed
values, yi;, and compare each observed
value to the known value of the
standard quantity. The standard
quantity may have a single known
value, such as a gas standard, or a set
of known values of negligible range,
such as a known applied pressure
produced by a calibration device during
repeated applications. The known value
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of the standard quantity is represented
by Vet If you use a standard quantity
with a single value yir; would be

constant. Calculate an accuracy value as
follows:

N

accuracy = ‘%2 ( V1= Ve, )

i=1

Eq. 1065.602-4

N=3
¥1 = 1806.4

Example:
Veer = 1800.0

y2 = 1803.1
y3=1798.9

accuracy = ‘%((1806.4 ~1800.0) + (1803.1—1800.0) + (1798.9 —1800.0))

accuracy = ‘% (6.4)+(3.D)+(-1.1)

accuracy = 2.8 () * * = (iii) Use your estimated values as
* * * * * described in the following example
(y=* > = calculation:
W
%o = A S— Eq. 1065.602-13
M- A R‘ef + (I)frict ’ })max )
’ nethax : tduty cycle : T
2
pmax : Vdisp : f;nmax : T .TIV
Ppmax. = stroke Eq. 1065.602-14
R ' ]-;llaX
Example: Prax = 125 kW Tmax = 348.15 K

enox = 2.5 g/(kW hr)

Wier = 11.883 kW hr

Mnox = 46.0055 g/mol = 46.0055 10 ~¢ g/umol
Atgutyeyele = 20 min = 1200 s

=35.65 kW

=15%

=

=189.4 umol/mol

* * * * *

279. Section 1065.610 is amended by
revising paragraph (c)(3) introductory
text to read as follows:

§1065.610 Duty cycle generation.

* * * * *

(C) * *x %

(3) Intermediate speed. If your
normalized duty cycle specifies a speed
as “intermediate speed,” use your
torque-versus-speed curve to determine

exp =

Pmax = 300 kPa = 300000 Pa
Vaisp = 3.0 L = 0.0030 m3
famax = 2800 rev/min = 46.67 rev/s

300000-0.0030-46.67 - % -0.9

Nitroke = 4 1/1ev flcthax =
Nv = 0.9 8.314472-348.15
R =8.314472 J/(mol-K) =6.53 mol/s
2.5-11.883
46.0055-10° -6.53~1200-(35'65 +1(§j515'125) ]

the speed at which maximum torque
occurs. This is peak torque speed. If
maximum torque occurs in a flat region ~ * * * * *
of the torque-versus-speed curve, your
peak torque speed is the midpoint
between the lowest and highest speeds
at which the trace reaches the flat
region. For purposes of this paragraph
(c)(3), a flat region is one in which
measured torque values are within 2.0%
of the maximum recorded value.

calculations.
* * * * *

(b)* * %

(1) PDP volume pumped per

revolution, Vi, (m3/rev):

Identify your reference intermediate
speed as one of the following values:

280. Section 1065.640 is amended by
revising paragraph (b)(1) and adding
paragraph (c)(3)(iii) to read as follows:

§1065.640 Flow meter calibration
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V _ of R i ];n
rev -
in 'fnPDP

I

Eq. 1065.640-2

v

Example:

Nrer = 25.096 mol/s
R = 8.314472 J/(mol-K)

@n =299.5 K

P;, = 98290 Pa
fapop = 1205.1 rev/min = 20.085 rev/s

_25.096-8.314472-299.5

" 98290-20.085
Example:
a; =50.43

=755.0 rev/min = 12.58 rev/s
Pout = 99950 Pa
Pin = 98575 Pa
ap = 0.056
R =8.314472 J/(mol-K)
Tin=323.5K
C, = 1000 (J/m3)/kPa
C, = 60 s/min

273.16

sat

1080 ( Py ) = —9.096853 (

Example:
Tice =-15.4 °C

10g,, ( Py ) = —9.096853 (

logio(pH20) =- 0.798207
Pr20 = 10 079821 = 0,159145 kPa

* * * * *

(c) Relative humidity. If you measure
humidity as a relative humidity, RH %,
determine the amount of water in an
ideal gas, xu20, as follows:

of.
P RH% - pyyo
H20 —
pabs

Eq. 1065.645-4

Where:

Xm20 = amount of water in an ideal gas.

RH % = relative humidity.

PH20 = Water vapor pressure at 100% relative
humidity at the location of your relative
humidity measurement,, Tsa = Tamp.

Pabs = Wet static absolute pressure at the
location of your relative humidity
measurement.

—1}—3.566506-log10 (2

273.16
257.75

Viev = 0.03166 m3/rev
* * * * *

(C] R

(3) R

(iii) For CFV systems measuring
dilute flow only, you may calculate rcpv
using Equation 1065.640—13 instead of
Equation 1065.640-8.

* * * * *

281. Section 1065.642 is amended by
revising paragraph (a) to read as follows:

§1065.642 SSV, CFV, and PDP molar flow
rate calculations.

* * * * *

(a) PDP molar flow rate. Based upon
the speed at which you operate the PDP
for a test interval, select the
corresponding slope, ai, and intercept,
do, as calculated in § 1065.640, to
calculate molar flow rate, n, as follows:

. P in * Vrev
nPDP

R-T,

n

}/.[:

Eq. 1065.642-1

Where:

__ % . [Pout T Pin +a, Eq.. 1065.642-2
fl"]PDP pout

V. = 5043 /99950—98575 +0.056
12.58 99950

Viev = 0.52618 m3/rev

98575-0.52618
8.314472-323.5

n=12.58

= 242.592 mol/s

* * * * *

73.16

sat

Tice = —15.4+ 273.15 = 257.75 K

1 |-3.566506-log,, [ 22218
257.75

Example:

RH % =50.77%

Pabs = 99.980 kPa

Tsal = Tamb = 20 OC

Using Eq. 1065.645-1,

PH20 = 2.3371 kPa

Xi20 = (50.77%- 2.3371)/99.980
Xm0 = 0.011868 mol/mol

283. Section 1065.650 is amended by
revising paragraphs (a), (b), (c)
introductory text, (d) introductory text,
(d)(7), (e)(2), (D)(4), (g) and (h) to read as

follows:

§1065.650 Emission calculations.

(a) General. Calculate brake-specific
emissions over each applicable duty
cycle or test interval. For test intervals
with zero work (or power), calculate the
emission mass (or mass rate), but not
brake-specific emissions. For duty

T,
+0.876812-| 1-—*— |-0.2138602 Eq. 1065.645-2
273.16

+O.876812-[l

282. Section 1065.645 is amended by
revising paragraphs (a)(2) and (c) to read
as follows:

§1065.645 Amount of water in an ideal
gas.
* * * * *

(a) * *x %

(2) For humidity measurements over
ice at ambient temperatures from (—100
to 0) °C, use the following equation:

—257—'72]—0.2138602

cycles with multiple test intervals, refer
to the standard-setting part for
calculations you need to determine a
composite result, such as a calculation
that weights and sums the results of
individual test intervals in a duty cycle.
If the standard-setting part does not
include those calculations, use the
equations in paragraph (g) of this
section. This section is written based on
rectangular integration, where each
indexed value (i.e., ““;”’) represents (or
approximates) the mean value of the
parameter for its respective time
interval, delta-t. You may also integrate
continuous signals using trapezoidal
integration consistent with good
engineering judgment.

(b) Brake-specific emissions over a
test interval. We specify three
alternative ways to calculate brake-
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specific emissions over a test interval, as
follows:

(1) For any testing, you may calculate
the total mass of emissions, as described
in paragraph (c) of this section, and
divide it by the total work generated
over the test interval, as described in
paragraph (d) of this section, using the
following equation:

e=

Eq. 1065.650-1

Example:

Mnoy = 64.975 g

W = 25.783 kW-hr
enox = 64.975/25.783
enox = 2.520 g/(kW-hr)

(2) For discrete-mode steady-state
testing, you may calculate the brake-
specific emissions over a test interval
using the ratio of emission mass rate to
power, as described in paragraph (e) of
this section, using the following
equation:

e="" Eq.1065.650-2

(3) For field testing, you may calculate
the ratio of total mass to total work,
where these individual values are
determined as described in paragraph (f)
of this section. You may also use this
approach for laboratory testing,
consistent with good engineering
judgment. Good engineering judgment
dictates that this method not be used if
there are any work flow paths described
in §1065.210 that cross the system
boundary, other than the primary output
shaft (crankshaft). This is a special case
in which you use a signal linearly
proportional to raw exhaust molar flow
rate to determine a value proportional to
total emissions. You then use the same
linearly proportional signal to
determine total work using a chemical
balance of fuel, intake air, and exhaust
as described in § 1065.655, plus
information about your engine’s brake-
specific fuel consumption. Under this
method, flow meters need not meet
accuracy specifications, but they must
meet the applicable linearity and
repeatability specifications in subpart D
or subpart J of this part. The result is a
brake-specific emission value calculated
as follows:

e="" Eq. 1065.650-3
w
Example:
=8055¢
=52.102 kW-hr

eco = 805.5/52.102
eco = 2.520 g/(kWhI‘)

(c) Total mass of emissions over a test
interval. To calculate the total mass of
an emission, multiply a concentration
by its respective flow. For all systems,
make preliminary calculations as
described in paragraph (c)(1) of this
section, then use the method in
paragraphs (c)(2) through (4) of this
section that is appropriate for your
system. Calculate the total mass of

emissions as follows:
* * * * *

(d) Total work over a test interval. To
calculate the total work from the engine
over a test interval, add the total work
from all the work paths described in
§1065.210 that cross the system
boundary including electrical energy/
work, mechanical shaft work, and fluid
pumping work. For all work paths,
except the engine’s primary output shaft
(crankshaft), the total work for the path
over the test interval is the integration
of the net work flow rate (power) out of
the system boundary. When energy/
work flows into the system boundary,
this work flow rate signal becomes
negative; in this case, include these
negative work rate values in the
integration to calculate total work from
that work path. Some work paths may
result in a negative total work. Include
negative total work values from any
work path in the calculated total work
from the engine rather than setting the
values to zero. The rest of this paragraph
(d) describes how to calculate total work
from the engine’s primary output shaft
over a test interval. Before integrating
power on the engine’s primary output
shaft, adjust the speed and torque data
for the time alignment used in
§1065.514(c). Any advance or delay
used on the feedback signals for cycle
validation must also be used for
calculating work. Account for work of
accessories according to § 1065.110.
Exclude any work during cranking and
starting. Exclude work during actual
motoring operation (negative feedback
torques), unless the engine was
connected to one or more energy storage
devices. Examples of such energy
storage devices include hybrid
powertrain batteries and hydraulic
accumulators, like the ones illustrated
in Figure 1 of § 1065.210. Exclude any
work during reference zero-load idle
periods (0% speed or idle speed with 0
N'm reference torque). Note, that there
must be two consecutive reference zero
load idle points to establish a period
where this applies. Include work during
idle points with simulated minimum
torque such as Curb Idle Transmissions
Torque (CITT) for automatic
transmissions in “drive”. The work
calculation method described in

paragraphs (b)(1) though (7) of this
section meets these requirements using
rectangular integration. You may use
other logic that gives equivalent results.
For example, you may use a trapezoidal
integration method as described in
paragraph (b)(8) of this section.
* * * * *

(7) Integrate the resulting values for
power over the test interval. Calculate
total work as follows:

N
W= P-At  Eq.1065.650-10
i=1

Where:

W = total work from the primary output shaft

P; = instantaneous power from the primary
output shaft over an interval i.

P =fui- Ti

Eq. 1065.650-11

Example:

N = 9000

fn1 =1800.2 rev/min

f2 = 1805.8 rev/min
T,=177.23 N-m
T>=175.00 N-m

Crev = 2 - mrad/rev

Ci1 = 60 s/min

C, = 1000 (N-m-rad/s)/kW
frecurd =5Hz

Ci> = 3600 s/hr

p= 1800.2-177.23-2-3.14159

1

60-1000
P, =33.41 kW
P> =33.09 kW
Using Eq. 1065.650-5,
At=Y%=0.2s
W= (33.41+33.09+...+ B,,)-0.2
3600
W=16.875 kW-hr

* % %
e

(2) To calculate an engine’s mean
steady-state total power, P, add the
mean steady-state power from all the
work paths described in § 1065.210 that
cross the system boundary including
electrical power, mechanical shaft
power, and fluid pumping power. For
all work paths, except the engine’s
primary output shaft (crankshaft), the
mean steady-state power over the test
interval is the integration of the net
work flow rate (power) out of the system
boundary divided by the period of the
test interval. When power flows into the
system boundary, the power/work flow
rate signal becomes negative; in this
case, include these negative power/work
rate values in the integration to
calculate the mean power from that
work path. Some work paths may result
in a negative mean power. Include
negative mean power values from any
work path in the mean total power from
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the engine rather than setting these
values to zero. The rest of this paragraph
(e)(2) describes how to calculate the
mean power from the engine’s primary
output shaft. Calculate using Equation
1065.650—13, noting that P, f,, and T
refer to mean power, mean rotational
shaft frequency, and mean torque from
the primary output shaft. Account for
the power of simulated accessories
according to § 1065.110 (reducing the
mean primary output shaft power or
torque by the accessory power or
torque). Set the power to zero during
actual motoring operation (negative

12.0107
W=

3.922-0.091634 + 1y * Xecombry2 +

feedback torques), unless the engine was
connected to one or more energy storage
devices. Examples of such energy
storage devices include hybrid
powertrain batteries and hydraulic
accumulators, like the ones illustrated
in Figure 1 of § 1065.210. Set the power
to zero for modes with a zero reference
load (0 N-m reference torque or 0 kW
reference power). Include power during
idle modes with simulated minimum
torque or power.

P=f,-T  Eq.1065.650-13

* * * * *

+ 13000 * X combdry3000

(f)***

(4) Example. The following example
shows how to calculate mass of
emissions using proportional values:

N = 3000

frecord =5Hz

eruel = 285 g/(kW-hr)

Weuel = 0.869 g/g

M. =12.0107 g/mol =3.922 ~mol/s = 14119.2
mol/hr

Xccombdryl = 91.634 mmol/mol = 0.091634
mol/mol

XH20exh1 = 27.21 mmol/mol = 0.02721 mol/
mol

Using Eq. 1065.650-5,

At=0.2s

0.2

1+0.02721

1+ X000

1+ Xi50exh3000

=5.09 (kW-hr)

(g) Brake-specific emissions over a
duty cycle with multiple test intervals.
The standard-setting part may specify a
duty cycle with multiple test intervals,
such as with discrete-mode steady-state
testing. Unless we specify otherwise,
calculate composite brake-specific
emissions over the duty cycle as
described in this paragraph (g). If a

Where:

I = test interval number.

N = number of test intervals.

WEF = weighting factor for the test interval as
defined in the standard-setting part.

m = mass of emissions over the test interval
as determined in paragraph (c) of this
section.

ENOxcomposite = 2.948 g/kW’hI‘

(2) Calculate composite brake-specific
emissions for duty cycles with multiple
test intervals that allow use of varying
duration, such as discrete-mode steady-
state duty cycles, as follows:

(i) Use the following equation if you
calculate brake-specific emissions over
test intervals based on total mass and

eNOxcomposi[e

285-0.869

measured mass (or mass rate) is
negative, set it to zero for calculating
composite brake-specific emissions, but
leave it unchanged for drift validation.
In the case of calculating composite
brake-specific emissions relative to a
combined emission standard (such as a
NOx + NMHC standard), change any
negative mass (or mass rate) values to

WF. -m.

i i

S Eq.1065.650-17
WE, W,

1

M=

ecomposite -

M-

W = total work from the engine over the test
interval as determined in paragraph (d)
of this section.

Example:
N=2

WF, =0.1428
WF, = 0.8572

(0.1428-70.125)+(0.8572-64.975)

total work as described in paragraph
(b)(1) of this section:

WEF, -

i

M=

ecomposite -

Eq. 1065.650-18
WEF, -

i

'MZ
=~ | =~ |3

Where
I = test interval number.

(0.1428-25.783)+(0.8572-25.783)

zero for a particular pollutant before
combining the values for the different
pollutants.

(1) Use the following equation to
calculate composite brake-specific
emissions for duty cycles with multiple
test intervals all with prescribed
durations, such as cold-start and hot-
start transient cycles:

m;=70.125¢g
m; =64.975¢g
W| = 25.783 kW-hr
W, = 25.783 kW-hr

N = number of test intervals.

WEF = weighting factor for the test interval as
defined in the standard-setting part.

m = mass of emissions over the test interval
as determined in paragraph (c) of this
section.

W = total work from the engine over the test
interval as determined in paragraph (d)
of this section.

t = duration of the test interval.

Example:
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N=2 m; =1.3753 g £ =200s

WF; = 0.85 m;=0.4135¢g W, = 2.8375 kW hr

WF, = 0.15 t;=120s W> = 0.0 kW-hr

ENOxcomposite = 0.5001 g/kWhI‘

Where

i = test interval number.

N = number of test intervals.

WF = weighting factor for the test interval as
defined in the standard-setting part.

eNOICUmposite -

ENOxcomposite = 0.5001 g/kWhI‘

(h) Rounding. Round the final brake-
specific emission values to be compared
to the applicable standard only after all
calculations are complete (including
any drift correction, applicable
deterioration factors, adjustment factors,
and allowances) and the result is in g/
(kW-hr) or units equivalent to the units
of the standard, such as g/(hp-hr). See
the definition of “Round” in
§1065.1001.

284. Section 1065.655 is amended by
revising paragraphs (c) introductory
text, (c)(3), (c)(4), (c)(5), and (d) to read
as follows:

§1065.655 Chemical balances of fuel,
intake air, and exhaust.
* * * * *

(c) Chemical balance procedure. The
calculations for a chemical balance
involve a system of equations that
require iteration. We recommend using
a computer to solve this system of
equations. You must guess the initial
values of up to three quantities: the
amount of water in the measured flow,
Xm20exn, fraction of dilution air in
diluted exhaust, Xgiexn, and the amount
of products on a C; basis per dry mole

eNOX composite
(0.85 .

200

08513753, (4 15, 0:4133
~ 120

)

(ii) Use the following equation if you
calculate brake-specific emissions over
test intervals based on the ratio of mass

N —
S i
_ =l
ecomposite -

> WEF, -

m = mean steady-state mass rate of emissions
over the test interval as determined in
paragraph (e) of this section.

P is the mean steady-state power over the test
interval as described in paragraph (e) of
this section.

Example:

28375) () 15. 00
120 200

Eq. 1065.650-19

rate to power as described in paragraph
(b)(2) of this section:

N=2
WF, = 0.85
WF, =0.15

m = 2.25842 g/hr
1, = 0.063443 g/hr
P, =4.5383 kW

P> =0.0 kW

(0.85-2.25842)+(0.15-0.063443)

(0.85-4.5383)+(0.15-0.0)

of dry measured flow, Xccombary. YOU
may use time-weighted mean values of
combustion air humidity and dilution
air humidity in the chemical balance; as
long as your combustion air and
dilution air humidities remain within
tolerances of £0.0025 mol/mol of their
respective mean values over the test
interval. For each emission
concentration, x, and amount of water,
XH20exh, yOu must determine their
completely dry concentrations, xary and
XH20exhdry. YOU must also use your fuel’s
atomic hydrogen-to-carbon ratio, o,
oxygen-to-carbon ratio, 3, sulfur-to-
carbon ratio, v, and nitrogen-to-carbon
ratio, 8. You may measure o, B, v, and

6 or you may use default values for a
given fuel as described in § 1065.655(d).
Use the following steps to complete a
chemical balance:

* * * * *

(3) Use the following symbols and
subscripts in the equations for this
paragraph (c):

Xaivexn = amount of dilution gas or excess air
per mole of exhaust.

Xn20exh = amount of water in exhaust per
mole of exhaust.

Xccombdry = amount of carbon from fuel in the
exhaust per mole of dry exhaust.

Xn2ary = amount of H, in exhaust per amount
of dry exhaust.

Ki20gas = water-gas reaction equilibrium
coefficient. You may use 3.5 or calculate
your own value using good engineering
judgment.

XH20exhdry = amount of water in exhaust per
dry mole of dry exhaust.

Xprod/intary = amount of dry stoichiometric
products per dry mole of intake air.

Xdil/exhdary = amount of dilution gas and/or
excess air per mole of dry exhaust.

Xinvexhdry = amount of intake air required to
produce actual combustion products per
mole of dry (raw or diluted) exhaust.

Xraw/exhdry = amount of undiluted exhaust,
without excess air, per mole of dry (raw
or diluted) exhaust.

Xo2ine = amount of intake air O, per mole of
intake air.

Xcozimary = amount of intake air CO, per mole
of dry intake air. You may use Xcozintary
= 375 umol/mol, but we recommend
measuring the actual concentration in
the intake air.

XH20indry = amount of intake air H>O per mole
of dry intake air.

Xcozine = amount of intake air CO, per mole
of intake air.

Xcozdil = amount of dilution gas CO, per mole
of dilution gas.

Xcozdildry = amount of dilution gas CO, per
mole of dry dilution gas. If you use air
as diluent, you may use Xcozdilary = 375
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umol/mol, but we recommend measuring
the actual concentration in the intake air.

Xrzodilary = amount of dilution gas H,O per
mole of dry dilution gas.

Xnzodil = amount of dilution gas H,O per mole
of dilution gas.

X{emissionJmeas = amount of measured emission
in the sample at the respective gas
analyzer.

Xiemissionjary = amount of emission per dry
mole of dry sample.

XH20[emissionJmeas = amount of water in sample
at emission-detection location. Measure

Xgijexn = 1

or estimate these values according to
§1065.145(e)(2).

Xm2oine = amount of water in the intake air,
based on a humidity measurement of
intake air.

o = atomic hydrogen-to-carbon ratio of the
mixture of fuel(s) being combusted,
weighted by molar consumption.

B = atomic oxygen-to-carbon ratio of the
mixture of fuel(s) being combusted,
weighted by molar consumption.

xraw/exhdry

1+ xHZOexhdry

Eq. 1065.655-1

v = atomic sulfur-to-carbon ratio of the
mixture of fuel(s) being combusted,
weighted by molar consumption.

d = atomic nitrogen-to-carbon ratio of the
mixture of fuel(s) being combusted,
weighted by molar consumption.

(4) Use the following equations to
iteratively solve for Xdil/exh, xH2Oexh, and
XCcombdry-

X
Xipoen = —200MY_ Eq.1065.655-2
14+ X00xhdry
Xceombdry = Ycozdry T Xcodary T Xrhcdry ~ ¥cozdry " Faiviexndry ~ Xco2int * Fintiexhdry Eq. 1065.655-3
X X — X, S X
cod H20exhd H20dil " Xdil/exhd
Xy =~ s ST Eq. 1065.655-4
Ki120.as '(xcozdry ~ Xcodil 'xdil/exhdry)
XH20exhdry = E(chombdry ~ YTHCdry ) * Xi0di * Xdivexhdry T *H20int * Xinvexhdry ~ XH2dry Eq. 1065.655-5
_ _ divexn
Xdilexhdry — P Eq. 1065.655-6
H20exh
1 a
Xintrexhdry = 7 x ——B+2+2y (chombdry ~ XTHCdry ) - (xCOdry — Xnoary ~ 2Xno2dry T Xitzary ) Eq. 1065.655-7
O2int
I{({a
xraw/exhdry = E E + ﬂ +6 ('xCCOmbdry - xTHCdry ) + (2xTHCd‘,y + xCOdry - xNOZdry + xHZdry ) + xim/exhdry Eq 1065.655-8

0.209820 - xCOZimdry

Xo2int = Eq 1065.655-9
14 Xi0imtdry
_ xCOZintdry
Xcogint =7 — Eq 1065.655-10
1+ Xi0intary
Koy = —2208 . Eq. 1065.655-11

1= Xy00int
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X, .
Xeopgy = —24MY_ Eq. 1065.655-12
1+ Xi0ditary
YH20di
XH20dildry =1_I;{CA Eq. 1065.655-13
H20dil
Xeowy = ——ComE__ Eq 1065.655-14

1= X0c0meas

Neony = —C0Mmes_ Eq 1065.655-15

1= X0c0meas

Tyouy = —Noms__ Eq. 1065.655-16

1 - xHZONOmeas

Moy = — N0 Q. 1065.655-17

1 - xHZONOZmeas

Ky = —CmB_ Bq.1065.655-18

1= Xip0mHCmeas

(5) The following example is a using the equations in paragraph (c)(4)
solution for Xgiyexh, X H20exh, a0d Xccombary  Of this section:

0.184

Xgivexn = 1 3550 " 0.822 mol / mol
1000
Xo0exh — % =34.29 mmol | mol
1000
Xceombdry = 0. + 293 + 47.6 — 0.371 -0.852 —m~0.172 =0.0249 mol / mol
1000000 1000000 1000 1000
29.3'(0.036—0.012~0.852)
Xhadry = 252 0371 =8.5 umol / mol
35 ———-—"-.0.852
1000 1000
Xi20exhdry = Q 0.0247 —ﬂ +0.012-0.852+0.017-0.172 —8+5 =0.036 mol/ mol
Y2 1000000 1000000

0.822

Xdiliexhdry = 1-0.036 =0.852 mol/ mol
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18 0.05042+2.0.0003 || 0.0249——2"6 |-
1 2 1000000

=0.172 mol / mol

1000000 1000000 1000000 1000000

Xint/exhdry —
rehdy 20.206( 29.3 504, 121 85

L8 0.050+0.0001 | 0.0249— 476 |,
2 1000000

1
xraw/cxhdry - E

, 476 293 121 85
1000000~ 1000000 1000000 1000000

_0.209820-0.000375

+0.172 =0.184 mol / mol

Xozint = 72 =0.206 mol / mol
I+——
1000
0.000375-1000
Xeoww =" 1735 = 0.369 mmol / mol
I+——
1000
16.93 24.98 @=18
cay = =17.22 [/ mol =———7>—=252 [/ mol =0.05
Xe20intdry -~ 16.93 mmol / mo Xco2dry - 3601 mmol / mo 52 o8
1000 1000 8 =10.0001
(d) Carbon mass fraction. Determine
0.375 50.0 carbon mass fraction of fuel, w. using
Xeongi = ——=—==0.371 mmol / mol Xnowry = g 2p = 50.4 mmol | mol one of the following methods:
1+ 12.01 _ 8.601 (1) You may calculate w. as described
1000 1000 in this paragraph (d)(1) based on
measured fuel properties. To do so, you
must determine values for o and f in all
11.87 12.0 cases, but you may set yand 9 to zero
Yiosiy = 1 g7 12.01 mmol / mol Xxoury = g 601 12.1 mmol / mol if the default value listed in Table 1 of
1———°7 -2 this section is zero. Calculate w. using
1000 1000 the following equation:
29.0 46
Xcodry =1_8W= 29.3 mmol / mol XTHCdry =1_3W=476 mmol | mol
1000 1000
1-M
We = < Eq. 1065.655-19
I M.+o-My+B-My+y-Mg+6-My
Where: Mo = molar mass of oxygen. B=0.05
We = carbon mass fraction of fuel. Y = atomic sulfur-to-carbon ratio of the y=0.0003
M = molar mass of carbon. Ini).<ture of fuel(s) being Combpsted, 52
o, = atomic hydrogen-to-carbon ratio of the weighted by molar consumption. = 0.0001
mixture of fuel(s) being combusted, Ms = mo}ar mass of sulfur. . c=12.0107
weighted by molar consumption. o= atomic nltrogen—to—ca.rbon ratio of the My = 1.01
Mis = molar mass of hydrogen. ml).cture of fuel(s) being comb}lsted, Mo = 15.9994
B = atomic oxygen-to-carbon ratio of the M _welglh ted by mfo lqr consumption. o
mixture of fuel(s) being combusted, N = molar mass of nitrogen. Ms = 32.0655
weighted by molar consumption. o=1.8 My = 14.0067
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W = 1-12.0107
€ 1-12.0107+1.8-1.01+0.05-15.9994 + 0.0003 - 32.0655 +0.0001-14.0067
Wc =0.8205 (2) You may use the default values in
the following table to determine w, for
a given fuel:
TABLE 1 OF § 1065.655—DEFAULT VALUES OF a, [, ¥, 8, AND wc, FOR VARIOUS FUELS
Fuel Atomic hydrogen, oxygen, sulfur, and nitrogen-to-carbon Carbon mass
ratios CH,OpS,Ns fraction, wc g/g
GASONNE ... e CH1_350()S()N0 0.866
#2 Diesel ... CH1_gooosoNo 0.869
#1 Diesel ..ccoeevveeevvvieeens CH1,930080N0 0.861
Liquefied Petroleum Gas . CH2.6400SoNo 0.819
Natural JAS i CH3_7800>0168()N() ..................................................................... 0.747
=31 g F= T o CH300‘5SON0 ............................................................................ 0.521
Methanol ................... CH401SON0 .............................................................................. 0.375
Residual fuel blends Must be determined by measured fuel properties as described in paragraph
(d)(1) of this section.

285. Section 1065.670 is amended by
revising paragraphs (a) and (b) and
adding paragraph (c) to read as follows:

§1065.670 NOy intake-air humidity and
temperature corrections.
* * * * *

xNOxcor =

XNOxuncor = 154.7 umol/mol

X0 = 0.022 mol/mol

XNOxcor = 154.7 - (18.840 - 0.022 + 0.68094)
XNOxcor = 169.5 pmol/mol

(c) Develop your own correction,
based on good engineering judgment.

286. Section 1065.690 is amended by
revising paragraphs (c) and (e) to read as
follows:

1— Pair
= —Pueian Eq. 1065.690-1
mcor - muncor : q. . -
1— pair
pmedia
Where:
Davs M i
Meor = PM mass corrected for buoyancy. Pair = a}; T — Eq. 1065.690-2
Muncor = PM mass uncorrected for buoyancy. " Famb
Pair = density of air in balance environment. Where:
Pweight = density of calibration weight used to Pabs = absolute pressure in balance
span balance. environment.
Pmedia = density of PM sample media, such as  pr . _ 16lar mass of air in balance
a filter. environment.

(a) For compression-ignition engines,

correct for intake-air humidity using the

following equation:
XNOxcor = XNOxuncor (9953 * XH20 + 0832]
Eq. 1065.670—1

Example:

XNoxuncor = 700.5 Mmol/mol

xNOxuncor : (1 8840 ! xHQO + 068094)

§1065.690 Buoyancy correction for PM
sample media.
* * * * *

(c) Air density. Because a PM balance
environment must be tightly controlled
to an ambient temperature of (22 £1) °C
and humidity has an insignificant effect
on buoyancy correction, air density is
primarily a function of atmospheric
pressure. We therefore specify a
buoyancy correction that is only a

R = molar gas constant.
Tamb = absolute ambient temperature of
balance environment.

Xm20 = 0.022 mol/mol
XNoxcor = 700.5 - (9.953 - 0.022 + 0.832)
XNOxcor = 736.2 pmol/mol

(b) For spark-ignition engines, correct
for intake-air humidity using the
following equation:

Eq. 1065.670-2

function of atmospheric pressure. Using
good engineering judgment, you may
develop and use your own buoyancy
correction that includes the effects of
temperature and dewpoint on density in
addition to the effect of atmospheric

pressure.
* * * * *

(e) Correction calculation. Correct the
PM sample media for buoyancy using
the following equations:

Example:

Pabs = 99.980 kPa

Tsat = Tdew =9.5°C

Using Eq. 1065.645-1,
P20 = 1.1866 kPa

Using Eq. 1065.645-3,
Xr20 = 0.011868 mol/mol
Using Eq. 1065.640-9,
Mix = 28.83563 g/mol

R =8.314472 J/(mol K)
Tamb =20°C
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_99.980-28.83563

Pair = § 314472293 15
Pair = 1.18282 kg/m?
Myncorr = 100.0000 mg
Pweight = 8000 kg/m3
Pmedia = 920 kg/m3

118282

8000
_ 1.18282

1
920

m,,, =100.0000-

Meor = 100.1139 mg

Subpart H—[Revised]

287. Section 1065.701 is amended by
revising paragraph (f) to read as follows:

§1065.701 General requirements for test
fuels.
* * * * *

(f) Service accumulation and field
testing fuels. If we do not specify a
service-accumulation or field-testing
fuel in the standard-setting part, use an
appropriate commercially available fuel
such as those meeting minimum
specifications from the following table:

TABLE 1 OF § 1065.701—EXAMPLES OF SERVICE-ACCUMULATION AND FIELD-TESTING FUELS

Fuel category

Subcategory

Reference
procedure?

Diesel

Intermediate and residual fuel
Gasoline

Alcohol

Aviation fuel

Gas

Gas turbine fuel

Light distillate and light blends with residual
Middle distillate
Biodiesel (B100) ....
Motor vehicle gasoline
Minor oxygenated gasoline blends .
Ethanol (Ed75-85)
Methanol (M70-M85) ..
Aviation gasoline

Jet B wide cut ...
General

turbine

ASTM D975-07b
ASTM D6985-04a
ASTM D6751-07b
See §1065.705
ASTM D4814-07a
ASTM D4814—-07a
ASTM D5798-07
ASTM D5797-07
ASTM D910-07
ASTM D1655-07€e01
ASTM D6615-06
ASTM D2880-03

1 ASTM specifications are incorporated by reference in § 1065.1010.

288. Section 1065.703 is amended by
revising Table 1 to read as follows:

§1065.703 Distillate diesel fuel.

* * * * *

TABLE 1 OF § 1065.703—TEST FUEL SPECIFICATIONS FOR DISTILLATE DIESEL FUEL

ltem Units Ultra low sulfur Low sulfur High sulfur Reference procedure 1
Cetane Number .........ccceeevveneneennne 40-50 40-50 40-50 | ASTM D613-05.
Distillation range:
Initial boiling point .. 171-204 171-204 171-204 | ASTM D86-07a.
10 pct. point ........... 204-238 204-238 204-238
50 pct. point ..... 243-282 243-282 243-282
90 pct. point ..... 293-332 293-332 293-332
Endpoint ...... 321-366 321-366 321-366
Gravity .oooceeeereneeeseee e 32-37 32-37 32-37 | ASTM D4052-96e01.
Total sulfur, ultra low sulfur ............... mg/kg ....o.... T=15 | i | e, See 40 CFR 80.580.
Total sulfur, low and high sulfur ........ MA/KG eevveies | e 300-500 800-2500 | ASTM D2622-07 or alternates as al-
lowed under 40 CFR 80.580.
Aromatics, min. (Remainder shall be | gkg .............. 100 100 100 | ASTM D5186-03.
paraffins, naphthalenes, and
olefins).
Flashpoint, min. .......ccccoiiiiiiniens °C e 54 54 54 | ASTM D93-07.
Kinematic VisCOSity ........cccccevvevrriunenn. CSt i, 2.0-3.2 2.0-3.2 2.0-3.2 | ASTM D445-06.

1 ASTM procedures are incorporated by reference in § 1065.1010. See § 1065.701(d) for other allowed procedures.

Subpart K—[Revised]

289. Section 1065.1001 is amended by
revising the definitions for ‘“Duty cycle”
and ‘“Percent” to read as follows:

§1065.1001 Definitions.
* * * * *

Duty cycle means one of the
following:

(1) A series of speed and torque
values (or power values) that an engine
must follow during a laboratory test.
Duty cycles are specified in the
standard-setting part. A single duty

cycle may consist of one or more test
intervals. A series of speed and torque
values meeting the definition of this
paragraph (1) may also be considered a
test cycle. For example, a duty cycle
may be a ramped-modal cycle, which
has one test interval; a cold-start plus
hot-start transient cycle, which has two
test intervals; or a discrete-mode cycle,
which has one test interval for each
mode.

(2) A set of weighting factors and the

corresponding speed and torque values,
where the weighting factors are used to

combine the results of multiple test
intervals into a composite result.
* * * * *

Percent (%) means a representation of
exactly 0.01 (with infinite precision).
Significant digits for the product of %
and another value, or the expression of
any other value as a percentage, are
defined as follows:

(1) Where we specify some percentage

of a total value (such as tolerances), the
calculated value has the same number of
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significant digits as the total value. The
specified percentage by which the total
value is multiplied has infinite
precision. Note that not all displayed or
recorded digits are significant. For
example, 2% of a span value where the
span value is 101.3302 is 2.026604.
However, where the span value has
limited precision such that only one
digit to the right of the decimal is

(2) In other cases (such as some
expressions of CO, concentrations),
determine the number of significant
digits using the same method as you
would use for determining the number
of significant digits of any calculated
value. For example, a calculated value
of 0.0321, where the last three digits are
significant, is equivalent to 3.21%.

290. Section 1065.1005 is amended by
revising paragraph (f)(2) to read as
follows:

§1065.1005 Symbols, abbreviations,
acronyms, and units of measure.
* * * * *

(f)**‘k

(2) This part uses the following molar

significant (i.e., the actual value is * * * * * masses or effective molar masses of
101.3), 2% of the span value is 2.026. chemical species:

Symbol Quantity (10~ 9,:37%'0I -1
MOIAr MASS Of AIY @IF T .ottt e st e e bt e s ab e e sbe e sate e bt e e mbeesbeeenbeesaeeenteeannas 28.96559
MOIAr MASS OF @IJON ... e e s e s 39.948
MOIAr MASS O CAMDON ....eiiiiieeiee ettt sr e e sr e e e ar e e e s reeenennean 12.0107
molar mass of carbon monoxide .. 28.0101
molar mass of carbon dioxide ...... 44.0095
molar mass of atomic hydrogen 1.00794
molar mass of MOolecUlar NYArOGEN ........coiiiiiiiii ettt e b sae e e e e ennas 2.01588
molar mass of water 18.01528
molar mass of helium 4.002602
molar mass of atoMIC NItTOGEN ..........oouiiiiii e s 14.0067
molar mass Of MOIECUIAT NIITOGEN ......ci.uiiiiiiiie ittt et s b e et e e be e saeesateenneas 28.0134
effective molar mass of nonmethane hydrocarbon? ................... 13.875389
effective molar mass of nonmethane equivalent hydrocarbon?2 .. 13.875389
effective molar mass of oxides of NItrogen 3 ... 46.0055
molar Mass Of AtOMIC OXYGEN ....ccuuiiiiiiiii ittt ettt ettt st e et e ae e e bt e sateebeesnbeesbeeenneesaeeenseennnas 15.9994
molar mass of MOIECUIAI OXYGEN .......cciiiiiiiiii e 31.9988
MOIAr MASS Of PIOPANE ....cneeiiiieeiiie ittt ettt b ettt e et e e bt e et e e saeeeateeaseeabeesaeeeaseesabeabeeanneesaeesaseenneas 44.09562
MOIAT MASS OF SUIUT ...ttt ettt et b e e ne e saeenaneeeanes 32.0655
effective molar mass of total hydroCarbON 2 .............c.oiiiiiiiiiie e e 13.875389
effective molar mass of total hydrocarbon equivalent? ..............cccooiiiiiiiiiiii e 13.875389

1See paragraph (f)(1) of this section for the composition of dry air.
2The effective molar masses of THC, THCE, NMHC, and NMHCE are defined by an atomic hydrogen-to-carbon ratio, o, of 1.85.
3The effective molar mass of NOx is defined by the molar mass of nitrogen dioxide, NO,.

PART 1068—GENERAL COMPLIANCE
PROVISIONS FOR ENGINE
PROGRAMS

292. The heading for part 1068 is
revised as set forth above.

293. The authority citation for part
1068 continues to read as follows:

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

Subpart A—[Amended]

294. Section 1068.25 is amended by
adding paragraph (c) to read as follows:

§1068.25 What information must | give to
EPA?

* * * * *

(c) You are responsible for statements
and information in your applications for
certification or any other requests or
reports. If you provide statements or
information to someone for submission
to EPA, you are responsible for these
statements and information as if you
had submitted them to EPA yourself.
For example, knowingly submitting
false information to someone else for
inclusion in an application for

certification would be deemed to be a
submission of false information to the
U.S. Government in violation of 18
U.S.C. 1001.

295. Section 1068.30 is amended as
follows:

a. By revising the introductory text of
the definition for “Engine”.

b. By revising the definition for
“Ultimate purchaser”.

c. By adding a definition for “Gas
turbine engine” in alphabetical order.

§1068.30 What definitions apply to this
part?

* * * * *

Engine means an engine block with an
installed crankshaft, or a gas turbine
engine. The term engine does not
include engine blocks without an
installed crankshaft, nor does it include
any assembly of reciprocating engine
components that does not include the
engine block. (Note: For purposes of this
definition, any component that is the
primary means of converting an engine’s
energy into usable work is considered a
crankshaft, whether or not it is known
commercially as a crankshaft.) This

includes complete and partially
complete engines as follows:
* * * * *

Gas turbine engine means anything
commercially known as a gas turbine
engine or any collection of assembled
engine components that is substantially
similar to engines commercially known
as gas turbine engines. For example, a
jet engine is a gas turbine engine. Gas
turbine engines may be complete or
partially complete. Turbines that rely on
external combustion such as steam
engines are not gas turbine engines.

* * * * *

Ultimate purchaser means the first
person who in good faith purchases a
new engine or new piece of equipment
for purposes other than resale.

* * * * *

296. Section 1068.31 is amended by
revising paragraph (d) to read as
follows:

§1068.31 What provisions apply to
nonroad or stationary engines that change
their status?

* * * * *

(d) Changing the status of a nonroad
engine to be a new stationary engine as
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described in paragraph (e) of this
section is a violation of § 1068.101(a)(1)
unless the engine complies with all the
requirements of this chapter for new
stationary engines of the same type (for
example, a compression-ignition engine
rated at 40 kW) and model year. For a
new stationary engine that is required to
be certified under 40 CFR part 60, the
engine must have been certified to be
compliant with all the requirements that
apply to new stationary engines of the
same type and model year, and must be
in its certified configuration. Note that
the definitions of “‘model year” in the
standard-setting part generally identifies
the engine’s original date of
manufacture as the basis for
determining which standards apply if it
becomes a stationary engine after it is no
longer new. For example, see 40 CFR
60.4219 and 60.4248.
* * * * *

297. Section 1068.45 is amended by
revising paragraph (c) introductory text
to read as follows:

§1068.45 General labeling provisions.

(c) Labels on packaging. Unless we
specify otherwise, where we require
engine/equipment labels that may be
removable, you may instead label the
packaging if the engines/equipment are
packaged together as described in this
paragraph (c). For example, this may
involve packaging engines together by
attaching them to a rack, binding them
together on a pallet, or enclosing them
in a box. The provisions of this
paragraph (c) also apply for engines/
equipment boxed individually where
you do not apply labels directly to the
engines/equipment. The following
provisions apply if you label the
packaging instead of labeling engines/
equipment individually:

298. Section 1068.101 is revised to
read as follows:

§1068.101 What general actions does this
regulation prohibit?

This section specifies actions that are
prohibited and the maximum civil
penalties that we can assess for each
violation in accordance with 42 U.S.C.
7522 and 7524. The maximum penalty
values listed in paragraphs (a) and (b) of
this section apply as of January 12,
2009. As described in paragraph (h) of
this section, these maximum penalty
limits are different for earlier violations
and they may be adjusted as set forth in
40 CFR part 19.

(a) The following prohibitions and
requirements apply to manufacturers of
new engines, manufacturers of
equipment containing these engines,

and manufacturers of new equipment,
except as described in subparts C and D
of this part:

(1) Introduction into commerce. You
may not sell, offer for sale, or introduce
or deliver into commerce in the United
States or import into the United States
any new engine/equipment after
emission standards take effect for the
engine/equipment, unless it is covered
by a valid certificate of conformity for
its model year and has the required
label or tag. You also may not take any
of the actions listed in the previous
sentence with respect to any equipment
containing an engine subject to this
part’s provisions unless the engine is
covered by a valid certificate of
conformity for its model year and has
the required engine label or tag. We may
assess a civil penalty up to $37,500 for
each engine or piece of equipment in
violation.

(i) For purposes of this paragraph
(a)(1), a valid certificate of conformity is
one that applies for the same model year
as the model year of the equipment
(except as allowed by § 1068.105(a)),
covers the appropriate category of
engines/equipment (such as locomotive
or Marine SI), and conforms to all
requirements specified for equipment in
the standard-setting part. Engines/
equipment are considered not covered
by a certificate unless they are in a
configuration described in the
application for certification.

(ii) The requirements of this
paragraph (a)(1) also cover new engines
you produce to replace an older engine
in a piece of equipment, unless the
engine qualifies for the replacement-
engine exemption in § 1068.240.

(iii) For engines used in equipment
subject to equipment-based standards,
you may not sell, offer for sale, or
introduce or deliver into commerce in
the United States or import into the
United States any new engine unless it
is covered by a valid certificate of
conformity for its model year and has
the required label or tag. See the
standard-setting part for more
information about how this prohibition
applies.

(2) Reporting and recordkeeping. This
chapter requires you to record certain
types of information to show that you
meet our standards. You must comply
with these requirements to make and
maintain required records (including
those described in § 1068.501). You may
not deny us access to your records or
the ability to copy your records if we
have the authority to see or copy them.
Also, you must give us complete and
accurate reports and information
without delay as required under this
chapter. Failure to comply with the

requirements of this paragraph is
prohibited. We may assess a civil
penalty up to $37,500 for each day you
are in violation. In addition, knowingly
submitting false information is a
violation of 18 U.S.C. 1001, which may
involve criminal penalties and up to
five years imprisonment.

(3) Testing and access to facilities.
You may not keep us from entering your
facility to test engines/equipment or
inspect if we are authorized to do so.
Also, you must perform the tests we
require (or have the tests done for you).
Failure to perform this testing is
prohibited. We may assess a civil
penalty up to $37,500 for each day you
are in violation.

(b) The following prohibitions apply
to everyone with respect to the engines
and equipment to which this part
applies:

(1) Tampering. You may not remove
or render inoperative any device or
element of design installed on or in
engines/equipment in compliance with
the regulations prior to its sale and
delivery to the ultimate purchaser. You
also may not knowingly remove or
render inoperative any such device or
element of design after such sale and
delivery to the ultimate purchaser. This
includes, for example, operating an
engine without a supply of appropriate
quality urea if the emissions control
system relies on urea to reduce NOx
emissions or the use of incorrect fuel or
engine oil that renders the emissions
control system inoperative. Section
1068.120 describes how this applies to
rebuilding engines. See the standard-
setting part, which may include
additional provisions regarding actions
prohibited by this requirement. For a
manufacturer or dealer, we may assess
a civil penalty up to $37,500 for each
engine or piece of equipment in
violation. For anyone else, we may
assess a civil penalty up to $3,750 for
each day an engine or piece of
equipment is operated in violation. This
prohibition does not apply in any of the
following situations:

(i) You need to repair the engine/
equipment and you restore it to proper
functioning when the repair is
complete.

(ii) You need to modify the engine/
equipment to respond to a temporary
emergency and you restore it to proper
functioning as soon as possible.

(iii) You modify new engines/
equipment that another manufacturer
has already certified to meet emission
standards and recertify them under your
own family. In this case you must tell
the original manufacturer not to include
the modified engines/equipment in the
original family.



44592

Federal Register/Vol. 74, No. 166 /Friday, August 28, 2009 /Proposed Rules

(2) Defeat devices. You may not
knowingly manufacture, sell, offer to
sell, or install, any part that bypasses,
impairs, defeats, or disables the control
of emissions of any regulated pollutant,
except as explicitly allowed by the
standard-setting part. We may assess a
civil penalty up to $3,750 for each part
in violation.

(3) Stationary engines. For an engine
that is excluded from any requirements
of this chapter because it is a stationary
engine, you may not move it or install
it in any mobile equipment except as
allowed by the provisions of this
chapter. You may not circumvent or
attempt to circumvent the residence-
time requirements of paragraph (2)(iii)
of the nonroad engine definition in
§ 1068.30. Anyone violating this
paragraph (b)(3) is deemed to be a
manufacturer in violation of paragraph
(a)(1) of this section. We may assess a
civil penalty up to $37,500 for each day
you are in violation.

(4) Competition engines/equipment.
For uncertified engines/equipment that
are excluded or exempted from any
requirements of this chapter because
they are to be used solely for
competition, you may not use any of
them in a manner that is inconsistent
with use solely for competition. Anyone
violating this paragraph (b)(4) is deemed
to be a manufacturer in violation of
paragraph (a)(1) of this section. We may
assess a civil penalty up to $37,500 for
each day you are in violation.

(5) Importation. You may not import
an uncertified engine or piece of
equipment if it is defined to be new in
the standard-setting part with a model
year for which emission standards
applied. Anyone violating this
paragraph (b)(5) is deemed to be a
manufacturer in violation of paragraph
(a)(1) of this section. We may assess a
civil penalty up to $37,500 for each day
you are in violation. Note the following:

(i) The definition of new is broad for
imported engines/equipment;
uncertified engines and equipment
(including used engines and equipment)
are generally considered to be new
when imported.

(ii) Used engines/equipment that were
originally manufactured before
applicable EPA standards were in effect
are generally not subject to emission
standards.

(6) Warranty, recall, and maintenance
instructions. You must meet your
obligation to honor your emission-
related warranty under § 1068.115,
including any commitments you

identify in your application for
certification. You must also fulfill all
applicable requirements under subpart
F of this part related to emission-related
defects and recalls. You must also
provide emission-related installation
and maintenance instructions as
described in the standard-setting part.
Failure to meet these obligations is
prohibited. Also, except as specifically
provided by regulation, you are
prohibited from directly or indirectly
communicating to the ultimate
purchaser or a later purchaser that the
emission-related warranty is valid only
if the owner has service performed at
authorized facilities or only if the owner
uses authorized parts, components, or
systems. We may assess a civil penalty
up to $37,500 for each engine or piece
of equipment in violation.

(7) Labeling. (i) You may not remove
or alter an emission control information
label or other required permanent label
except as specified in this paragraph
(b)(7) or otherwise allowed by this
chapter. Removing or altering an
emission control information label is a
violation of paragraph (b)(1) of this
section. However, it is not a violation to
remove a label in the following
circumstances:

(A) The engine is destroyed, is
permanently disassembled, or otherwise
loses its identity such that the original
title to the engine is no longer valid.

(B) The regulations specifically direct
you to remove the label. For example,
see §1068.235.

(C) The part on which the label is
mounted needs to be replaced. In this
case, you must have a replacement part
with a duplicate of the original label
installed by the certifying manufacturer
or an authorized agent, except that the
replacement label may omit the date of
manufacture if applicable. We generally
require labels to be permanently
attached to parts that will not normally
be replaced, but this provision allows
for replacements in unusual
circumstances, such as damage in a
collision or other accident.

(D) The original label is incorrect,
provided that it is replaced with the
correct label from the certifying
manufacturer or an authorized agent.
This allowance to replace incorrect
labels does not affect whether the
application of an incorrect original label
is a violation.

(ii) Removing or altering a temporary
or removable label contrary to the
provisions of this paragraph (b)(7)(ii) is

a violation of paragraph (b)(1) of this
section.

(A) For labels identifying temporary
exemptions, you may not remove or
alter the label while the engine/
equipment is in an exempt status. The
exemption is automatically revoked for
each engine/equipment for which the
label has been removed.

(B) For temporary or removable
consumer information labels, only the
ultimate purchaser may remove the
label.

(iii) You may not apply a false
emission control information label. You
also may not manufacture, sell, or offer
to sell false labels. The application,
manufacture, sale, or offer for sale of
false labels is a violation of this section
(such as paragraph (a)(1) or (b)(2) of this
section). Note that applying an
otherwise valid emission control
information label to the wrong engine is
considered to be applying a false label.

(c) If you cause someone to commit a
prohibited act in paragraph (a) or (b) of
this section, you are in violation of that
prohibition.

(d) Exemptions from these
prohibitions are described in subparts C
and D of this part and in the standard-
setting part.

(e) The standard-setting parts describe
more requirements and prohibitions that
apply to manufacturers (including
importers) and others under this
chapter.

(f) The specification of prohibitions
and penalties in this part does not limit
the prohibitions and penalties described
in the Clean Air Act. Additionally, a
single act may trigger multiple
violations under this section and the
Act. We may pursue all available
administrative, civil, or criminal
remedies for those violations even if the
regulation references only a single
prohibited act in this section.

(g) [Reserved]

(h) The maximum penalty values
listed in paragraphs (a) and (b) of this
section apply as of January 12, 2009.
Maximum penalty values for earlier
violations are published in 40 CFR part
19. Maximum penalty limits may be
adjusted after January 12, 2009 based on
the Consumer Price Index. The specific
regulatory provisions for changing the
maximum penalties, published in 40
CFR part 19, reference the applicable
U.S. Code citation on which the
prohibited action is based. The
following table is shown here for
informational purposes:
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TABLE 1 OF § 1068.101—LEGAL CITATION FOR SPECIFIC PROHIBITIONS FOR DETERMINING MAXIMUM PENALTY AMOUNTS

Part 1068 regulatory U.S. Code citation for Clean Air Act au-
citation of prohibited General description of prohibition thority
action (42 U.S.C. 7524)
§1068.101(a)(1) ...... Introduction into U.S. commerce of an uncertified SOUrce ........c.ccccceveienenirinnenns 42 U.S.C. 7522(a)(1) and (a)(4).
§1068.101(a)(2) ...... Failure to provide information ..........ccoccoiiiiiiiiiiiieee e 42 U.S.C. 7522(a)(2).
§1068.101(a)(3) -..... Denying access to facilities ..........cccoiiiiiiiiii 42 U.S.C. 7522(a)(2).
§1068.101(b)(1) ...... Tampering with emission controls by a manufacturer or dealer ..........c.cccoceenee. 42 U.S.C. 7522(a)(3).
Tampering with emission controls by someone other than a manufacturer or
dealer.
§1068.101(b)(2) ...... Sale or use of a defeat deviCe ........ccoviieiiiiiiere e 42 U.S.C. 7522(a)(3).
§1068.101(b)(3) ...... Mobile use of a stationary engine ..........cccociriiiiiiiniice e 42 U.S.C. 7522(a)(1) and (a)(4).
§1068.101(b)(4) ...... Noncompetitive use of uncertified engines/equipment that is exempted for com- | 42 U.S.C. 7522(a)(1) and (a)(4).
petition.
§1068.101(b)(5) ...... Importation of an uncertified SOUICe ............cooiiiiiiiiii e, 42 U.S.C. 7522(a)(1) and (a)(4).
§1068.101(b)(6) ...... Recall and WAITANTY .......cooiiiiiiiiiiieee e 42 U.S.C. 7522(a)(4).
§1068.101(b)(7) ...... Removing 1abels ..o 42 U.S.C. 7522(a)(3).

299. Section 1068.103 is amended by
revising paragraph (a) to read as follows:

§1068.103 What are the provisions related
to the duration and applicability of
certificates of conformity?

(a) Engines/equipment covered by a
certificate of conformity are limited to
those that are produced during the
period specified in the certificate and
conform to the specifications described
in the certificate and the associated
application for certification. For the
purposes of this paragraph (a),
specifications includes any conditions
or limitations identified by the
manufacturer or EPA, but does not
include any information provided in the
application that is not relevant to a
demonstration of compliance with
applicable regulations. For example, if
the application for certification specifies
certain engine configurations, the
certificate does not cover any
configurations that are not specified.
However, your certificate would not be
conditioned upon your actual U.S.-
directed production volumes matching
the volumes you projected in your
application.

* * * * *

300. Section 1068.105 is amended by

revising paragraph (a) to read as follows:

§1068.105 What other provisions apply to
me specifically if | manufacture equipment
needing certified engines?

* * * * *

(a) Transitioning to new engine-based
standards. If new engine-based emission
standards apply in a given model year,
your equipment in that calendar year
must have engines that are certified to
the new standards, except that you may
continue to use up your normal
inventory of earlier engines that were
built before the date of the new or
changed standards. (Note: This
paragraph (a) does not apply in the case
of new remanufacturing standards.) For

example, if your normal inventory
practice is to keep on hand a one-month
supply of engines based on your
upcoming production schedules, and a
new tier of standards starts to apply for
the 2015 model year, you may order
engines consistent with your normal
inventory requirements late in the
engine manufacturer’s 2014 model year
and install those engines in your
equipment, regardless of the date of
installation. Also, if your model year
starts before the end of the calendar year
preceding new standards, you may use
engines from the previous model year
for those units you produce before
January 1 of the year that new standards
apply. If emission standards for the
engine do not change in a given model
year, you may continue to install
engines from the previous model year
without restriction (or any earlier model
year for which the same standards
apply). You may not circumvent the
provisions of § 1068.101(a)(1) by
stockpiling engines that were built
before new or changed standards take
effect. Note that this allowance does not
apply for equipment subject to
equipment-based standards. See 40 CFR
1060.601 for similar provisions that
apply for equipment subject to
evaporative emission standards.
* * * * *

301. Section 1068.120 is amended by
revising paragraph (e) to read as follows:

§1068.120 What requirements must |
follow to rebuild engines?
* * * * *

(e) If the rebuilt engine remains
installed or is reinstalled in the same
piece of equipment, you must rebuild it
to the original configuration, except as
allowed by this paragraph (e). You may
rebuild it to a different certified
configuration of the same or later model
year. You may also rebuild it to a
certified configuration from an earlier

model year as long as the earlier
configuration is as clean or cleaner than
the original configuration. For purposes
of this paragraph (e), ““as clean or
cleaner” means one of the following:

(1) For engines not certified with a
Family Emission Limit for calculating
credits for a particular pollutant, this
means that the same emission standard
applied for both model years. This
includes supplemental standards such
as Not-to-Exceed standards.

(2) For engines certified with a Family
Emission Limit for a particular
pollutant, this means that the
configuration to which the engine is
being rebuilt has a Family Emission
Limit for that pollutant that is at or
below the standard that applied to the
engine originally, and is at or below the
original Family Emission Limit.

302. Section 1068.125 is amended by
revising paragraph (b) introductory text
to read as follows:

§1068.125 What happens if | violate the
regulations?
* * * * *

(b) Administrative penalties. Instead
of bringing a civil action, we may assess
administrative penalties if the total is
less than $295,000 against you
individually. This maximum penalty
may be greater if the Administrator and
the Attorney General jointly determine
that a greater administrative penalty
assessment is appropriate, or if the limit
is adjusted under 40 CFR part 19. No
court may review this determination.
Before we assess an administrative
penalty, you may ask for a hearing
(subject to 40 CFR part 22). The
Administrator may compromise or
remit, with or without conditions, any
administrative penalty that may be

imposed under this section.
* * * * *



44594

Federal Register/Vol. 74, No. 166 /Friday, August 28, 2009 /Proposed Rules

Subpart C—[Amended]

303. Section 1068.215 is amended by
revising paragraphs (a) and (b) to read
as follows:

§1068.215 What are the provisions for
exempting manufacturer-owned engines/
equipment?

(a) You are eligible for the exemption
for manufacturer-owned engines/
equipment only if you are a certificate
holder. Any engine for which you meet
all applicable requirements under this
section is exempt without request.

(b) Engines/equipment may be exempt
without a request if they are
nonconforming engines/equipment
under your ownership, possession, and
control and you do not operate them for
purposes other than to develop
products, assess production methods, or
promote your engines/equipment in the
marketplace, or other purposes we
approve. You may not loan, lease, sell,
or use the engine/equipment to generate
revenue, either by itself or for an engine
installed in a piece of equipment, except
as allowed by § 1068.201(i). Note that
this paragraph (b) does not prevent the
sale or shipment of a partially complete
engine to a secondary engine
manufacturer that will meet the
requirements of this paragraph (b). See
§1068.262 for provisions related to
shipping partially complete engines to
secondary engine manufacturers.

* * * * *

304. Section 1068.240 is amended by
revising paragraphs (b)(6), (c)
introductory text, (d), (e), and (g)(2) to
read as follows:

§1068.240 What are the provisions for
exempting new replacement engines?
* * * * *

(b) * *x %

(6) You add a permanent label,
consistent with § 1068.45, with your
corporate name and trademark and the
following additional information:

(i) Add the following statement if the
engine being replaced was not subject to
any emission standards under this
chapter:

THIS ENGINE DOES NOT COMPLY
WITH U.S. EPA EMISSION
REQUIREMENTS. SELLING OR
INSTALLING THIS ENGINE FOR ANY
PURPOSE OTHER THAN TO REPLACE
AN ENGINE BUILT BEFORE JANUARY
1, [Insert appropriate year reflecting
when the earliest tier of standards began
to apply to engines of that size and type]
MAY BE A VIOLATION OF FEDERAL
LAW SUBJECT TO CIVIL PENALTY.

(ii) Add the following statement if the
engine being replaced was subject to
emission standards:

THIS ENGINE COMPLIES WITH U.S.
EPA EMISSION REQUIREMENTS FOR
[Identify the appropriate emission
standards (by model year, tier, or
emission levels) for the replaced engine]
ENGINES UNDER 40 CFR 1068.240.
SELLING OR INSTALLING THIS
ENGINE FOR ANY PURPOSE OTHER
THAN TO REPLACE A [Identify the
appropriate emission standards for the
replaced engine, by model year(s),
tier(s), or emission levels)] ENGINE
MAY BE A VIOLATION OF FEDERAL
LAW SUBJECT TO CIVIL PENALTY.

(c) Previous-tier replacement engines
without tracking. You may produce a
limited number of new replacement
engines that are not from a currently
certified engine family under the
provisions of this paragraph (c). If you
produce new engines under this
paragraph (c) to replace engines subject
to emission standards, the new
replacement engine must be in a
configuration identical in all material
respects to the old engine and meet the
requirements of § 1068.265. This would
apply, for example, for engine
configurations that were certified in an
earlier model year but are no longer
covered by a certificate of conformity.
You must comply with the requirements
of paragraph (b) of this section for any
number of replacement engines you
produce in excess of what we allow
under this paragraph (c). The following
provisions apply to engines exempted
under this paragraph (c):

(d) Partially complete engines. The
following requirements apply if you
ship a partially complete replacement
engine under paragraph (b) or (c) of this
section:

(1) Include installation instructions
specifying how to complete the engine
assembly such that the resulting engine
conforms to the applicable certificate of
conformity or the specifications of
§1068.265. Where a partially complete
engine can be built into multiple
different configurations, you must be
able to identify all the engine models
and model years for which the partially
complete engine may properly be used
for replacement purposes. Your
installation instructions must make
clear how the final assembler can
determine which configurations are
appropriate for the engine they receive.

(2) You must label the engine as
follows:

(i) If you have a reasonable basis to
believe that the fully assembled engine
will include the original emission
control information label, you may add
a removable label to the engine with
your corporate name and trademark and

the statement: ‘“This replacement engine
is exempt under 40 CFR 1068.240(b) [or
40 CFR 1068.240(c) if appropriate].”
This would generally apply if all the
engine models that are compatible with
the replacement engine were covered by
a certificate of conformity and they were
labeled in a position on the engine or
equipment that is not included as part
of the partially complete engine being
shipped for replacement purposes.
Removable labels must meet the
requirements specified in § 1068.45.

(ii) If you do not qualify for using a
removable label in paragraph (d)(1) of
this section, you must add a permanent
label in a readily visible location,
though it may be obscured after
installation in a piece of equipment.
Include on the permanent label your
corporate name and trademark, the
engine’s part number (or other
identifying information), and the
statement: “This replacement engine is
exempt under 40 CFR 1068.240(b) [or 40
CFR 1068.240(c) if appropriate].” If
there is not enough space for this
statement, you may alternatively add:
“REPLACEMENT” or “SERVICE
ENGINE”. For purposes of this
paragraph (d)(2), engine part numbers
permanently stamped or engraved on
the engine are considered to be included
on the label.

(e) Partially complete current-tier
replacement engines. The provisions of
paragraph (d) of this section apply for
partially complete engines you produce
from a current line of certified engines
or vehicles, except that the appropriate
regulatory cite on the label is 40 CFR
1068.240(e). This applies for engine-
based and equipment-based standards
as follows:

(1) Where engine-based standards
apply, you may introduce into U.S.
commerce short blocks or other partially
complete engines from a currently
certified engine family as replacement
components for in-use equipment
powered by engines you originally
produced. You must be able to identify
all the engine models and model years
for which the partially complete engine
may properly be used for replacement
purposes.

(2) Where equipment-based standards
apply, you may introduce into U.S.
commerce engines that are identical to
engines covered by a current certificate
of conformity by demonstrating
compliance with currently applicable
standards where the engines will be
installed as replacement engines. These
engines might be fully assembled, but
we would consider them to be partially
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complete engines because they are not

yet installed in the equipment.
* * * * *

(g) * *x %

(2) Anyone installing or completing
assembly of an exempted new
replacement engine is deemed to be a
manufacturer of a new engine with
respect to the prohibitions of
§1068.101(a)(1). This applies to all

engines exempted under this section.
* * * * *

§1068.261—[Amended]
305. Section 1068.261 is amended by

removing and reserving paragraph (c)(5).

Subpart D—[Amended]
306. Section 1068.325 is amended by

revising paragraph (g) to read as follows:

§1068.325 What are the temporary
exemptions for imported engines/
equipment?

* * * * *

(g) You may import an engine if
another company already has a
certificate of conformity and will be
modifying the engine to be in its final
certified configuration or a final exempt
configuration under the provisions of
§ 1068.262. You may also import a
partially complete engine by shipping it
from one of your facilities to another
under the provisions of § 1068.260(c). If
you are importing a used engine that
becomes new as a result of importation,
you must meet all the requirements that
apply to original engine manufacturers
under § 1068.262.

* * * * *

Subpart E—[Amended]
307. Section 1068.415 is amended by

revising paragraph (c) to read as follows:

§1068.415 How do | test my engines/
equipment?
* * * * *

(c) Test at least two engines/
equipment in each 24-hour period
(including void tests). However, if your
projected U.S.-directed production
volume is less than 7,500 engines/
equipment for the year, you may test a
minimum of one per 24-hour period. If

you request and justify it, we may
approve a lower testing rate.
* * * * *

Subpart F—[Amended]

308. Section 1068.501 is amended by
revising paragraphs (a)(5), (e), and (f) to
read as follows:

§1068.501 How do I report emission-
related defects?
* * * * *

(a] * k* %

(5) You must track the information
specified in paragraph (b)(1) of this
section. You must assess this data at
least every three months to evaluate
whether you exceed the thresholds
specified in paragraphs (e) and (f) of this
section. Where thresholds are based on
a percentage of engines/equipment in
the family, use actual U.S.-directed
production volumes for the whole
model year when they become available.
Use projected production figures until
the actual production figures become
available. You are not required to collect
additional information other than that
specified in paragraph (b)(1) of this
section before reaching a threshold for
an investigation specified in paragraph
(e) of this section.

* * * * *

(e) Thresholds for conducting a defect
investigation. You must begin a defect
investigation based on the following
number of engines/equipment that may
have the defect:

(1) For engines/equipment with
maximum engine power at or below 560
kw:

(i) For families with annual
production below 500 units: 50 or more
engines/equipment.

(ii) For families with annual
production from 500 to 50,000 units:
more than 10.0 percent of the total
number of engines/equipment in the
family.

(iii) For families with annual
production from 50,000 to 550,000
units: more than the total number of
engines/equipment represented by the
following equation:

Investigation threshold = 5,000 +
(Production units —50,000) x 0.04

(iv) For families with annual
production above 550,000 units: 25,000
or more engines/equipment.

(2) For engines/equipment with
maximum engine power greater than
560 kW:

(i) For families with annual
production below 250 units: 25 or more
engines/equipment.

(ii) For families with annual
production at or above 250 units: more
than 10.0 percent of the total number of
engines/equipment in the family.

(f) Thresholds for filing a defect
report. You must send a defect report
based on the following number of
engines/equipment that have the defect:

(1) For engines/equipment with
maximum engine power at or below 560
kw:

(i) For families with annual
production below 1,000 units: 20 or
more engines/equipment.

(ii) For families with annual
production from 1,000 to 50,000 units:
more than 2.0 percent of the total
number of engines/equipment in the
family.

(iii) For families with annual
production from 50,000 to 550,000
units: more than the total number of
engines/equipment represented by the
following equation:

Reporting threshold = 1,000 +
(Production units —50,000) x 0.01

(iv) For families with annual
production above 550,000 units: 6,000
or more engines/equipment.

(2) For engines/equipment with
maximum engine power greater than
560 kW:

(i) For families with annual
production below 150 units: 10 or more
engines/equipment.

(ii) For families with annual
production from 150 to 750 units: 15 or
more engines/equipment.

(iii) For families with annual
production above 750 units: more than
2.0 percent of the total number of

engines/equipment in the family.
* * * * *
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