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operation for extended periods, you
may ask for approval under 40 CFR
1065.10(c) to replace full-load operation
with the maximum load for which the
engine is designed to operate for ex-
tended periods.

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

(f) For those cases where transient
testing is not necessary, perform the
steady-state test according to this sec-
tion after an appropriate warm-up pe-
riod, consistent with 40 CFR part 1065,
subpart F.

EFFECTIVE DATE NOTE: At 73 FR 37241, June
30, 2008, §1039.505 was amended by revising
paragraphs (a)(1) introductory text, (c), and
(d) and adding paragraph (g), effective July 7,
2008. For the convenience of the user, the
added and revised text is set forth as follows:

§1039.505 How do I test engines using

steady-state duty cycles, including
ramped-modal testing?
* * * * *

(a EE

(1) For discrete-mode testing, sample emis-
sions separately for each mode, then cal-
culate an average emission level for the
whole cycle using the weighting factors spec-
ified for each mode. Calculate cycle statis-
tics and compare with the established cri-
teria as specified in 40 CFR 1065.514 to con-
firm that the test is valid. Operate the en-
gine and sampling system as follows:

* * * * *

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

(d) For constant-speed engines whose de-
sign prevents full-load operation for ex-
tended periods, you may ask for approval
under 40 CFR 1065.10(c) to replace full-load
operation with the maximum load for which
the engine is designed to operate for ex-
tended periods.

* * * * *

(g) To allow non-motoring dynamometers
on cycles with idle, you may omit additional
points from the duty-cycle regression as fol-
lows:

(1) For variable-speed engines with low-
speed governors, you may omit speed,
torque, and power points from the duty-cycle
regression statistics if the following are met:

(i) The engine operator demand is at its
minimum.
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(ii) The dynamometer demand is at its
minimum.

(iii) It is an idle point fner = 0 % (idle) and
Tret = 0 % (idle).

(V) Tref < T <5 % - Tmax mapped.

(2) For variable-speed engines without low-
speed governors, you may omit torque and
power points from the duty-cycle regression
statistics if the following are met:

(i) The dynamometer demand is at its min-
imum.

(ii) It is an idle point fyef = 0 % (idle) and
Tret = 0 % (idle).

(iii) forer — (2 % -
fntes)-

(iV) Tret < T <5 % - Tmax mapped.

fnles) < fn < fnref + (2 % -

§1039.510 Which duty cycles do I use
for transient testing?

(a) Measure emissions by testing the
engine on a dynamometer with one of
the following transient duty cycles to
determine whether it meets the tran-
sient emission standards in §1039.101(a):

(1) For variable-speed engines, use
the transient duty cycle described in
Appendix VI of this part.

(2) [Reserved]

(b) The transient test sequence con-
sists of an initial run through the tran-
sient duty cycle from a cold start, 20
minutes with no engine operation, then
a final run through the same transient
duty cycle. Start sampling emissions
immediately after you start the en-
gine. Calculate the official transient
emission result from the following
equation:

Official transient emission result = 0.05 x
cold-start emission rate + 0.95 x hot-start
emission rate.

[69 FR 39213, June 29, 2004, as amended at 70
FR 40463, July 13, 2005]

§1039.515 What are the test proce-
dures related to not-to-exceed
standards?

(a) General provisions. The provisions
in 40 CFR 86.1370-2007 apply for deter-
mining whether an engine meets the
not-to-exceed emission standards in
§1039.101(e). Interpret references to ve-
hicles and vehicle operation to mean
equipment and equipment operation.

(b) Special PM zone. For engines cer-
tified to a PM standard or FEL above
0.07 g/kW-hr, a modified NTE control
area applies for PM emissions only.
The speeds and loads to be excluded are
determined based on speeds B and C,
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determined according to the provisions
of 40 CFR 86.1360-2007(c). One of the fol-
lowing provisions applies:

(1) If the C speed is below 2400 rpm,
exclude the speed and load points to
the right of or below the line formed by
connecting the following two points on
a plot of speed-vs.-power:

(i) 30% of maximum power at the B
speed; however, use the power value
corresponding to the engine operation
at 30% of maximum torque at the B
speed if this is greater than 30% of
maximum power at the B speed.

(if) 70% of maximum power at 100%
speed.

(2) If the C speed is at or above 2400
rpm, exclude the speed and load points
to the right of the line formed by con-
necting the two points in paragraphs
(b)(2)(i) and (ii) of this section (the 30%
and 50% torque/power points) and
below the line formed by connecting
the two points in paragraphs (b)(2)(ii)
and (iii) of this section (the 50% and
70% torque/power points). The 30%,
50%, and 70% torque/power points are
defined as follows:

(i) 30% of maximum power at the B
speed; however, use the power value
corresponding to the engine operation
at 30% of maximum torque at the B
speed if this is greater than 30% of
maximum power at the B speed.

(ii) 50% of maximum power at 2400
rpm.

(iii) 70% of maximum power at 100%
speed.

§1039.520 What testing must I perform
to establish deterioration factors?

Sections 1039.240 and 1039.245 describe
the method for testing that must be
performed to establish deterioration
factors for an engine family.

§1039.525 How do I adjust emission
levels to account for infrequently
regenerating aftertreatment de-
vices?

This section describes how to adjust
emission results from engines using
aftertreatment technology with infre-
quent regeneration events. For this
section, ‘‘regeneration’” means an in-
tended event during which emission
levels change while the system restores
aftertreatment performance. For ex-
ample, exhaust gas temperatures may
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increase temporarily to remove sulfur
from adsorbers or to oxidize accumu-
lated particulate matter in a trap. For
this section, “‘infrequent” refers to re-
generation events that are expected to
occur on average less than once over
the applicable transient duty cycle or
ramped-modal cycle, or on average less
than once per typical mode in a dis-
crete-mode test.

(a) Developing adjustment factors. De-
velop an upward adjustment factor and
a downward adjustment factor for each
pollutant based on measured emission
data and observed regeneration fre-
quency. Adjustment factors should
generally apply to an entire engine
family, but you may develop separate
adjustment factors for different engine
configurations within an engine fam-
ily. If you use adjustment factors for
certification, you must identify the
frequency factor, F, from paragraph (b)
of this section in your application for
certification and use the adjustment
factors in all testing for that engine
family. You may use carryover or
carry-across data to establish adjust-
ment factors for an engine family, as
described in §1039.235(d), consistent
with good engineering judgment. All
adjustment factors for regeneration are
additive. Determine adjustment factors
separately for different test segments.
For example, determine separate ad-
justment factors for hot-start and cold-
start test segments and for different
modes of a discrete-mode steady-state
test. You may use either of the fol-
lowing different approaches for engines
that use aftertreatment with infre-
guent regeneration events:

(1) You may disregard this section if
regeneration does not significantly af-
fect emission levels for an engine fam-
ily (or configuration) or if it is not
practical to identify when regeneration
occurs. If you do not use adjustment
factors under this section, your engines
must meet emission standards for all
testing, without regard to regenera-
tion.

(2) If your engines use aftertreatment
technology with extremely infrequent
regeneration and you are unable to
apply the provisions of this section,
you may ask us to approve an alter-
nate methodology to account for regen-
eration events.
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