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start test in §86.1343. Only the power
measured during the sampling period
shall be used in the calculation.

(h) The test fuel used for supple-
mental steady-state testing under this
section must meet the requirements of
§86.1313.

(i) Ambient conditions, charge cool-
ing specifications, and intake and ex-
haust restrictions for supplemental
steady-state testing and maximum al-
lowable emission limit testing under
this section must meet the require-
ments of §86.1330.

[70 FR 40440, July 13, 2005, as amended at 73
FR 37193, June 30, 2008]

§86.1370-2007 Not-To-Exceed test pro-
cedures.

(a) General. The purpose of this test
procedure is to measure in-use emis-
sions of heavy-duty diesel engines
while operating within a broad range of
speed and load points (the Not-To-Ex-
ceed Control Area) and under condi-
tions which can reasonably be expected
to be encountered in normal vehicle
operation and use. Emission results
from this test procedure are to be com-
pared to the Not-To-Exceed Limits
specified in §86.007-11(a)(4), or to later
Not-To-Exceed Limits. The Not-To-Ex-
ceed Limits do not apply for engine-
starting conditions. Tests conducted
using the procedures specified in
§86.1301 are considered valid Not-To-
Exceed tests (NOTE: duty cycles and
limits on ambient conditions do not
apply for Not-To-Exceed tests).

(b) Not-to-exceed control area for diesel
heavy-duty engines. The Not-To-Exceed
Control Area for diesel heavy-duty en-
gines consists of the following engine
speed and load points:

(1) All operating speeds greater than
the speed calculated using the fol-
lowing formula, where n, and nj, are
determined according to the provisions
in §86.1360(c):

1N;1o+0.15x(NKi-Nj0)

(2) All engine load points greater
than or equal to 30% or more of the
maximum torque value produced by
the engine.

(3) Notwithstanding the provisions of
paragraphs (b)(1) and (b)(2) of this sec-
tion, all operating speed and load
points with brake specific fuel con-
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sumption (BSFC) values within 5% of
the minimum BSFC value of the en-
gine. For the purposes of this require-
ment, BFSC must be calculated under
the general test cell conditions speci-
fied in §86.1330. The manufacturer may
petition the Administrator at certifi-
cation to exclude such points if the
manufacturer can demonstrate that
the engine is not expected to operate at
such points in normal vehicle oper-
ation and use. Engines equipped with
drivelines with multi-speed manual
transmissions or automatic trans-
missions with a finite number of gears
are not subject to the requirements of
this paragraph (b)(3).

(4) Notwithstanding the provisions of
paragraphs (b)(1) through (b)(3) of this
section, speed and load points below
30% of the maximum power value pro-
duced by the engine shall be excluded
from the Not-To-Exceed Control Area
for all emissions.

(5) [Reserved]

(6)(1) For petroleum-fueled diesel
cycle engines, the manufacturer may
identify particular engine-vehicle com-
binations and may petition the Admin-
istrator at certification to exclude op-
erating points from the Not-to-Exceed
Control Area defined in §86.1370(b)(1)
through (5) if the manufacturer can
demonstrate that the engine is not ca-
pable of operating at such points when
used in the specified engine-vehicle
combination(s).

(ii) For diesel cycle engines that are
not petroleum-fueled, the manufac-
turer may petition the Administrator
at certification to exclude operating
points from the Not-to-Exceed Control
Area defined in §86.1370(b)(1) through
(5) if the manufacturer can dem-
onstrate that the engine is not ex-
pected to operate at such points in nor-
mal vehicle operation and use.

(7) Manufacturers may petition the
Administrator to limit NTE testing in
a single defined region of speeds and
loads. Such a defined region must gen-
erally be of elliptical or rectangular
shape, and must share some portion of
its boundary with the outside limits of
the NTE zone. Under this provision
testing would not be allowed with sam-
pling periods in which operation within
that region constitutes more than 5.0
percent of the time-weighted operation
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within the sampling period. Approval
of this limit by the Administrator is
contingent on the manufacturer satis-
factorily demonstrating that operation
at the speeds and loads within that re-
gion accounts for less than 5.0 percent
of all in-use operation (weighted by ve-
hicle-miles-traveled or other EPA-ap-
proved weightings) for the in-use en-
gines of that configuration (or suffi-
ciently similar engines). At a min-
imum, this demonstration must in-
clude operational data from represent-
ative in-use vehicles.

(c) [Reserved]

(d) Not-to-exceed control area limits. (1)
When operated within the Not-To-Ex-
ceed Control Area defined in paragraph
(b) of this section, diesel engine emis-
sions shall not exceed the applicable
Not-To-Exceed Limits specified in
§86.007-11(a)(4) when averaged over any
time period greater than or equal to 30
seconds, except where a longer min-
imum averaging period is required by
paragraph (d)(2) of this section.

(2) For engines equipped with emis-
sion controls that include discrete re-
generation events and that send a re-
cordable electronic signal indicating
the start and end of the regeneration
event, determine the minimum aver-
aging period for each NTE event that
includes regeneration active operation
as described in paragraph (d)(2)(i) of
this section. This minimum averaging
period is used to determine whether
the individual NTE event is a valid
NTE event. For engines equipped with
emission controls that include mul-
tiple discrete regeneration events (e.g.,
de-soot, de-NOx, de-SOx, etc.) and asso-

§86.1370-2007

ciated electronic signals, if an NTE
event includes regeneration active op-
eration on multiple regeneration sig-
nals, determine the minimum aver-
aging period for each regeneration sig-
nal according to paragraph (d)(2)(i) of
this section and use the longest period.
This minimum averaging period ap-
plies if it is longer than 30 seconds. The
electronic signal from the engine’s
ECU must indicate non-regeneration
and regeneration operation. Regenera-
tion operation may be further divided
into regeneration pending and regen-
eration active operation. These are re-
ferred to as states 0, 1, and 2 for non-re-
generation, regeneration pending, and
regeneration active operation, respec-
tively. No further subdivision of these
states are allowed for use in this para-
graph (d)(2). Where the electronic sig-
nal does not differentiate between re-
generation pending and active oper-
ation, take the regeneration signal to
mean regeneration active operation
(state 2). A complete non-regeneration
event is a time period that occurs dur-
ing the course of the shift-day that is
bracketed by regeneration operation,
which is either regeneration active op-
eration (state 2) or regeneration pend-
ing operation (state 1). A complete re-
generation event is a time period that
occurs during the course of the shift-
day that is bracketed before and after
by non-regeneration operation (state
0); a complete regeneration event in-
cludes any time in the event where re-
generation is pending (state 1). The fol-
lowing figure provides an example of
regeneration events during a shift-day:
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(i) Calculate the minimum averaging
period, inTEmin, fOr each candidate NTE

event as follows:
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tNTE min = bT

Where:

i = an indexing variable that represents peri-
ods of time within the candidate NTE
event where the electronic signal indi-
cates regeneration active operation
(state 2).

N = the number of periods of time within the
candidate NTE event where the elec-
tronic signal indicates regeneration ac-
tive operation (state 2).

tonte; = the duration of the i-th time period
within the candidate NTE event where

§86.1370-2007

N
Y tnTed
=

the electronic signal indicates regenera-
tion active operation (state 2), in sec-
onds.

RF = regeneration fraction over the course of
the shift-day, as determined in paragraph
(d)(2)(ii) of this section.

(ii) Calculate the regeneration frac-
tion, RF, over the course of a shift-day
as follows:

Npp Noj

2t

2,1,

i=1 j=1

RF

No
D ok
k=1

K= 4 i=

No

Where:

i = an indexing variable that represents com-
plete regeneration events within the
shift-day.

j = an indexing variable that represents peri-
ods of time within the i-th complete re-
generation event where the electronic
signal indicates regeneration active op-
eration (state 2).

an indexing variable that represents
complete non-regeneration events within
the shift-day.

Ny = the number of complete non-regenera-
tion events within the shift-day.

N> = the number of complete regeneration
events within the shift-day.

N>; = the number of periods of within the i-
th complete regeneration event where
the electronic signal indicates regenera-
tion active operation (state 2).

tox = the duration of the k-th complete non-
regeneration event within the shift-day,
in seconds.

t12; = the duration of the i-th complete regen-
eration event within the shift-day, in
seconds, including time in those events
where regeneration is pending (state 1).

ti; = the duration of the j-th time period
within the i-th complete regeneration

k

Nyp
Nip

Dt
i=1

Nio

event where the electronic signal indi-
cates regeneration active operation
(state 2), in seconds. Note that this ex-
cludes time in each complete regenera-
tion event where regeneration is pending
(state 1).

(iii) If either Ny or N, are zero, then
RF cannot be calculated and all can-
didate NTE events that include regen-
eration active operation are void.

(iv) Compare the minimum averaging
period for the candidate NTE event,
tnTEmin, 0 the actual NTE duration,
tnte. If tnTE < EnTEmin the candidate NTE
event is void. If inte = inTEmin the can-
didate NTE event is valid. It can also
therefore be included in the overall de-
termination of vehicle-pass ratio ac-
cording to §86.1912.

(v) You may choose to not void emis-
sion results for a candidate NTE event
even though we allow you to void the
NTE event under paragraph (d)(2)(iii)
or (iv) of this section. If you choose
this option, you must include the re-
sults for all regulated pollutants that
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were measured and validated during
the NTE event for a given NTE moni-
toring system.

(vi)(A) The following is an example of
calculating the minimum averaging pe-
riod, tnTEmin, fOr @ candidate NTE event.
See Figure 1 of this section for an illus-
tration of the terms to calculate the
regeneration fraction, RF. For this ex-
ample there are three complete non-re-
generation events and two complete re-
generation events in the shift-day.

N21
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No =3
Ni=2

(B) The duration of the three com-
plete non-regeneration events within
the shift-day are:

fon = 5424 8
to,z = 6676 s
t(),3 =3079 s

(C) The sums of all the regeneration
active periods in the two complete re-
generation events are:

Dty =ty =2769s

=1

N2 2

D b=

=1

(D) The duration of each of the two
complete regeneration events within
the shift-day are:

t[zy] = 8440 s
tinp = 3920 s

(E) The RF for this shift-day is:

2639

2769+

2

RF

" 5424+ 6676+3079 + 8440+3920

=0.2406

3

(F) For this example, consider a can-
didate NTE event where there are two
periods of regeneration active oper-
ation (state 2).

tNTE,min

tNTEmin = 320.0 s

(e) Ambient corrections. The measured
data shall be corrected based on the
ambient conditions under which it was
taken, as specified in this section.

2

toNTE1 = 37s
tonte2 =40 s

(G) The minimum averaging period
for this candidate NTE event is:

37440
0.2406

(1) For engines operating within the
ambient conditions specified in §86.007—
1)@ (i) (a):

(i) NOx emissions shall be corrected
for ambient air humidity to a standard
humidity level of 50 grains (7.14 g/kg) if
the humidity of the intake air was

238



Environmental Protection Agency

below 50 grains, or to 75 grains (10.71 g/
kg) if above 75 grains.

(ii) NOx and PM emissions shall be
corrected for ambient air temperature
to a temperature of 55 degrees F (12.8
degrees C) for ambient air tempera-
tures below 55 degrees F or to 95 de-
grees F (35.0 degrees C) if the ambient
air temperature is above 95 degrees F.

(iii) No ambient air temperature or
humidity correction factors shall be
used within the ranges of 50-75 grains
or 55-95 degrees F.

(iv) Where test conditions require
such correction factors, the manufac-
turer must use good engineering judge-
ment and generally accepted engineer-
ing practice to determine the appro-
priate correction factors, subject to
EPA review.

(2) For engines operating within the
ambient conditions specified in §86.007—
11(a)(® (i) (o):

(i) NOx emissions shall be corrected
for ambient air humidity to a standard
humidity level of 50 grains (7.14 g/kg) if
the humidity of the intake air was
below 50 grains, or to 75 grains (10.71 g/
kg) if above 75 grains.

(ii) NOx and PM emissions shall be
corrected for ambient air temperature
to a temperature of 55 degrees F (12.8
degrees C) for ambient air tempera-
tures below 55 degrees F.

(iii) No ambient air temperature or
humidity correction factors shall be
used within the ranges of 50-75 grains
or for temperatures greater than or
equal to b5 degrees F.

(iv) Where test conditions require
such correction factors, the manufac-
turer must use good engineering judge-
ment and generally accepted engineer-
ing practice to determine the appro-
priate correction factors, subject to
EPA review.

(f) NTE cold temperature operating ex-
clusion. Engines equipped with exhaust
gas recirculation (EGR) whose oper-
ation within the NTE control area
specified in §86.1370(b) when operating
during cold temperature conditions as
specified in paragraph (f)(1) of this sec-
tion are not subject to the NTE emis-
sion limits during the specified cold
temperature operation conditions.

(1) Cold temperature operation is de-
fined as engine operating conditions

§86.1372-2007

meeting either of the following two cri-
teria:

(i) Intake manifold temperature
(IMT) less than or equal to the tem-
perature defined by the following rela-
tionship between IMT and absolute in-
take manifold pressure (IMP) for the
corresponding IMP:

P =0.0875xIMT -7.75 Equation (1)

Where:

P = absolute intake manifold pressure in
bars.

IMT = intake manifold temperature in de-
grees Fahrenheit.

(ii) Engine coolant temperature
(ECT) less than or equal to the tem-
perature defined by the following rela-
tionship between ECT and absolute in-
take manifold pressure (IMP) for the
corresponding IMP:

P =0.0778 x ECT —9.8889 Equation (2)

Where:

P = absolute intake manifold pressure in
bars.

ECT = engine coolant temperature in degrees
Fahrenheit.

(2) [Reserved]

(g) NOx and NMHC aftertreatment
warm-up. For engines equipped with
one or more aftertreatment devices
that reduce NOx or NMHC emissions,
the NTE NOx and NMHC emission lim-
its do not apply when the exhaust gas
temperature is measured within 12
inches of the outlet of the
aftertreatment device and is less the
250 °C. For multi-bed systems, it is the
temperature at the outlet of the device
with the maximum flow rate that de-
termines whether the NTE Ilimits
apply.

[65 FR 59961, Oct. 6, 2000, as amended at 66 FR
5188, Jan. 18, 2001; 70 FR 40441, July 13, 2005;
75 FR 68457, Nov. 8, 2010]

§86.1372-2007 Measuring smoke emis-
sions within the NTE zone.

This section contains the measure-
ment techniques to be used for deter-
mining compliance with the filter
smoke limit or opacity limits in
§86.007-11(b)(1)(iv).

(a) For steady-state or transient
smoke testing using full-flow
opacimeters, equipment meeting the
requirements of subpart I of this part
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