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(2) Each analyzer range that may be
used during a test mode must have the
zero and span responses recorded prior
to the execution of the test. Only the
zero and span for the range(s) used to
measure the emissions during the test
are required to be recorded after the
completion of the test.

(3) It is permissible to change filter
elements between test modes.

(4) A leak check is permitted between
test segments.

(5) A hangup check is permitted be-
tween test segments.

(6) If, during the emission measure-
ment portion of a test segment, the
value of the gauges downstream of the
NDIR analyzer(s) G3 or G4 (see Figure 1
in appendix B to subpart D) differs by
more than +0.5 kPa from the pretest
value, the test segment is void.

[69 FR 31335, June 17, 1994. Redesignated and
amended at 63 FR 56996, 57015, Oct. 23, 1998]

§89.408 Post-test procedures.

(a) A hangup check is recommended
at the completion of the last test mode
using the following procedure:

(1) Within 30 seconds introduce a
zero-grade gas or room air into the
sample probe or valve V2 (see Figure 1
in appendix B to subpart D) to check
the ‘‘hangup zero’ response. Simulta-
neously start a time measurement.

(2) Select the lowest HC range used
during the test.

(3) Within four minutes of beginning
the time measurement in paragraph
(a)(1) of this section, the difference be-
tween the span-zero response and the
hangup =zero response shall not be
greater than 5.0 percent of full scale or
10 ppmC whichever is greater.

(b) Begin the analyzer span checks
within 6 minutes after the completion
of the last mode in the test. Record for
each analyzer the zero and span re-
sponse

(c) If during the test, the filter ele-
ment(s) were replaced or cleaned, as of
§89.316(a), the test is void.

(d) Record the post-test data speci-
fied in §89.405(f).

(e) For a valid test, the zero and span
checks performed before and after each
test for each analyzer must meet the
following requirements:

(1) The span drift (defined as the
change in the difference between the
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zero response and the span response)
must not exceed 3 percent of full-scale
chart deflection for each range used.

(2) The zero response drift must not
exceed 3 percent of full-scale chart de-
flection.

[69 FR 31335, June 17, 1994. Redesignated and
amended at 63 FR 56996, 57016, Oct. 23, 1998]

§89.409 Data logging.

(a) A computer or any other auto-
matic data processing device(s) may be
used as long as the system meets the
requirements of this subpart.

(b) Determine from the data collec-
tion records the analyzer responses
corresponding to the end of each mode.

(c) Record data at a minimum of once
every 5 seconds.

(d) Determine the final value for CO,,
CO, HC, and NOx concentrations by
averaging the concentration of each
point taken during the sample period
for each mode.

(e) For purposes of this section, cali-
bration data includes calibration
curves, linearity curves, span-gas re-
sponses, and zero-gas responses.

[59 FR 31335, June 17, 1994. Redesignated at 63
FR 56996, Oct. 23, 1998]

§89.410 Engine test cycle.

(a) Emissions shall be measured
using one of the test cycles specified in
Tables 1 through 4 of Appendix B of
this subpart, subject to the provisions
of paragraphs (a)(1) through (a)(4) of
this section. These cycles shall be used
to test engines on a dynamometer.

(1) The 8-mode test cycle described in
Table 1 of Appendix B of this subpart
shall be used for all engines, except
constant speed engines, engines rated
under 19 kW, and propulsion marine
diesel engines.

(2) The 5-mode test cycle described in
Table 2 of Appendix B of this subpart
shall be used for constant-speed en-
gines as defined in §89.2. Any engine
certified under this test cycle must
meet the labeling requirements of
§89.110(b)(11).

(3) The 6-mode test cycle described in
Table 3 of Appendix B of this subpart
shall be used for variable speed engines
rated under 19 KW.

(4) Notwithstanding the provisions of
paragraphs (a)(1) through (a)(3) of this
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section, the 4-mode test cycle described
in Table 4 of Appendix B of this subpart
shall be used for propulsion marine die-
sel engines.

(5) Notwithstanding the provisions of
paragraphs (a)(1) through (a)(4) of this
section:

(i) Manufacturers may use the 8-
mode test cycle described in Table 1 of
Appendix B of this subpart for:

(A) Constant speed engines, or vari-
able speed engines rated under 19 kW;
or

(B) Propulsion marine diesel engines,
provided the propulsion marine diesel
engines are certified in an engine fam-
ily that includes primarily non-marine
diesel engines, and the manufacturer
obtains advance approval from the Ad-
ministrator.

(ii) The Administrator may use the 8-
mode test cycle specified in Table 1 of
Appendix B of this subpart during test-
ing of any engine which was certified
based on emission data collected from
that test cycle.

(b) During each non-idle mode, hold
the specified load to within 2 percent of
the engine maximum value and speed
to within +2 percent of point. During
each idle mode, speed must be held
within the manufacturer’s specifica-
tions for the engine, and the throttle
must be in the fully closed position and
torque must not exceed 5 percent of the
peak torque value of mode 5.

(c) For any mode except those involv-
ing either idle or full-load operation, if
the operating conditions specified in
paragraph (b) of this section cannot be
maintained, the Administrator may
authorize deviations from the specified
load conditions. Such deviations shall
not exceed 10 percent of the maximum
torque at the test speed. The minimum
deviations above and below the speci-
fied load necessary for stable operation
shall be determined by the manufac-
turer and approved by the Adminis-
trator prior to the test run.

(d) Power generated during the idle
mode may not be included in the cal-
culation of emission results.

(e) Manufacturers may optionally use
the ramped-modal duty cycles cor-
responding to the discrete-mode duty
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cycles specified in this section, as de-
scribed in 40 CFR 1039.505.

[69 FR 31335, June 17, 1994. Redesignated and
amended at 63 FR 56996, 57016, Oct. 23, 1998; 70
FR 40445, July 13, 2005]

§89.411 Exhaust sample procedure—
gaseous components.

(a) Automatic data collection equipment
requirements. The analyzer response
may be read by automatic data collec-
tion (ADC) equipment such as com-
puters, data loggers, and so forth. If
ADC equipment is used, the following
is required:

(1) For bag sample analysis, the ana-
lyzer response must be stable at great-
er than 99 percent of the final reading
for the dilute exhaust sample bag. A
single value representing the average
chart deflection over a 10-second sta-
bilized period shall be stored.

(2) For continuous analysis systems,
a single value representing the average
integrated concentration over a cycle
shall be stored.

(3) The chart deflections or average
integrated concentrations required in
paragraphs (a)(1) and (a)(2) of this sec-
tion may be stored on long-term com-
puter storage devices such as computer
tapes, storage discs, punch cards, and
so forth, or they may be printed in a
listing for storage. In either case a
chart recorder is not required and
records from a chart recorder, if they
exist, need not be stored.

(4) If ADC equipment is used to inter-
pret analyzer values, the ADC equip-
ment is subject to the calibration spec-
ifications of the analyzer as if the ADC
equipment is part of analyzer system.

(b) Data records from any one or a
combination of analyzers may be
stored as chart recorder records.

(c) Bag sample analysis. For bag sam-
ple analysis perform the following se-
quence:

(1) Warm up and stabilize the ana-
lyzers; clean and/or replace filter ele-
ments, conditioning columns (if used),
and so forth, as necessary.

(2) Obtain a stable zero reading.

(3) Zero and span the analyzers with
zero and span gases. The span gases
must have concentrations between 75
and 100 percent of full-scale chart de-
flection. The flow rates and system



