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background HC reading, the HC reading 
measured through the sample probe (if dif-
ferent), and the zero gas. Deviations from 
the zero gas greater than 10 parts per million 
carbon (ppmC) shall cause the analyzer to 
lock out. 

(13) Ambient background. The average of the 
pre-test and post-test ambient background 
levels shall be compared to the permissible 
levels of 10 ppmC HC, 20 ppm CO, and 1 ppm 
NOX. If the permissible levels are exceeded, 
the test shall be voided and corrective action 
taken to lower the ambient background con-
centrations. 

(14) Analytical gases. Zero gases shall meet 
the requirements of § 86.114–79(a)(5) of this 
chapter. NOX calibration gas shall be a single 
blend using nitrogen as the diluent. Calibra-
tion gas for the flame ionization detector 
shall be a single blend of propane with a dil-
uent of air. Calibration gases for CO and CO2 
shall be single blends using nitrogen or air as 
a diluent. Multiple blends of HC, CO, and CO2 
in air may be used if shown to be stable and 
accurate. 

(III) Purge Analysis System 

On a daily basis each purge flow meter 
shall be checked with a simulated purge flow 
against a reference flow measuring device 
with performance specifications equal to or 
better than those specified for the purge 
meter. The check shall include a mid-scale 
rate check, and a total flow check between 10 
and 20 liters. Deviations greater than ±5% 
shall be corrected. On a monthly basis, the 
calibration of purge meters shall be checked 
for proper rate and total flow with three 
equally spaced points across the flow rate 
and the totalized flow range. Deviations ex-
ceeding the specified accuracy shall be cor-
rected. The dynamometer quality assurance 
checks required under paragraph (II) of this 
appendix shall also apply to the dynamom-
eter used for purge tests. 

(IV) Evaporative System Integrity Test 
Equipment 

(a) On a weekly basis pressure measure-
ment devices shall be checked against a ref-
erence device with performance specifica-
tions equal to or better than those specified 
for the measurement device. Deviations ex-
ceeding the performance specifications shall 
be corrected. Flow measurement devices, if 
any, shall be checked according to paragraph 
III of this appendix. 

(b) Systems that monitor evaporative sys-
tem leaks shall be checked for integrity on a 
daily basis by sealing and pressurizing. 

[57 FR 52987, Nov. 5, 1992, as amended at 58 
FR 59367, Nov. 9, 1993] 

APPENDIX B TO SUBPART S OF PART 51— 
TEST PROCEDURES 

(I) Idle test 

(a) General requirements—(1) Exhaust gas 
sampling algorithm. The analysis of exhaust 
gas concentrations shall begin 10 seconds 
after the applicable test mode begins. Ex-
haust gas concentrations shall be analyzed 
at a minimum rate of two times per second. 
The measured value for pass/fail determina-
tions shall be a simple running average of 
the measurements taken over five seconds. 

(2) Pass/fail determination. A pass or fail de-
termination shall be made for each applica-
ble test mode based on a comparison of the 
short test standards contained in appendix C 
to this subpart, and the measured value for 
HC and CO as described in paragraph (I)(a)(1) 
of this appendix. A vehicle shall pass the test 
mode if any pair of simultaneous measured 
values for HC and CO are below or equal to 
the applicable short test standards. A vehicle 
shall fail the test mode if the values for ei-
ther HC or CO, or both, in all simultaneous 
pairs of values are above the applicable 
standards. 

(3) Void test conditions. The test shall im-
mediately end and any exhaust gas measure-
ments shall be voided if the measured con-
centration of CO plus CO2 falls below six per-
cent or the vehicle’s engine stalls at any 
time during the test sequence. 

(4) Multiple exhaust pipes. Exhaust gas con-
centrations from vehicle engines equipped 
with multiple exhaust pipes shall be sampled 
simultaneously. 

(5) This test shall be immediately termi-
nated upon reaching the overall maximum 
test time. 

(b) Test sequence. (1) The test sequence 
shall consist of a first-chance test and a sec-
ond-chance test as follows: 

(i) The first-chance test, as described under 
paragraph (c) of this section, shall consist of 
an idle mode. 

(ii) The second-chance test as described 
under paragraph (I)(d) of this appendix shall 
be performed only if the vehicle fails the 
first-chance test. 

(2) The test sequence shall begin only after 
the following requirements are met: 

(i) The vehicle shall be tested in as-re-
ceived condition with the transmission in 
neutral or park and all accessories turned 
off. The engine shall be at normal operating 
temperature (as indicated by a temperature 
gauge, temperature lamp, touch test on the 
radiator hose, or other visual observation for 
overheating). 

(ii) For all pre-1996 model year vehicles, a 
tachometer shall be attached to the vehicle 
in accordance with the analyzer manufactur-
er’s instructions. For 1996 and newer model 
year vehicles the OBD data link connector 
will be used to monitor RPM. In the event 
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that an OBD data link connector is not 
available or that an RPM signal is not avail-
able over the data link connector, a tachom-
eter shall be used instead. 

(iii) The sample probe shall be inserted 
into the vehicle’s tailpipe to a minimum 
depth of 10 inches. If the vehicle’s exhaust 
system prevents insertion to this depth, a 
tailpipe extension shall be used. 

(iv) The measured concentration of CO plus 
CO2 shall be greater than or equal to six per-
cent. 

(c) First-chance test. The test timer shall 
start (tt=0) when the conditions specified in 
paragraph (I)(b)(2) of this appendix are met. 
The first-chance test shall have an overall 
maximum test time of 145 seconds (tt=145). 
The first-chance test shall consist of an idle 
mode only. 

(1) The mode timer shall start (mt=0) when 
the vehicle engine speed is between 350 and 
1100 rpm. If engine speed exceeds 1100 rpm or 
falls below 350 rpm, the mode timer shall 
reset zero and resume timing. The minimum 
mode length shall be determined as described 
under paragraph (I)(c)(2) of this appendix. 
The maximum mode length shall be 90 sec-
onds elapsed time (mt=90). 

(2) The pass/fail analysis shall begin after 
an elapsed time of 10 seconds (mt=10). A pass 
or fail determination shall be made for the 
vehicle and the mode shall be terminated as 
follows: 

(i) The vehicle shall pass the idle mode and 
the test shall be immediately terminated if, 
prior to an elapsed time of 30 seconds 
(mt=30), measured values are less than or 
equal to 100 ppm HC and 0.5 percent CO. 

(ii) The vehicle shall pass the idle mode 
and the test shall be terminated at the end 
of an elapsed time of 30 seconds (mt=30), if 
prior to that time the criteria of paragraph 
(I)(c)(2)(i) of this appendix are not satisfied 
and the measured values are less than or 
equal to the applicable short test standards 
as described in paragraph (I)(a)(2) of this ap-
pendix. 

(iii) The vehicle shall pass the idle mode 
and the test shall be immediately termi-
nated if, at any point between an elapsed 
time of 30 seconds (mt=30) and 90 seconds 
(mt=90), the measured values are less than or 
equal to the applicable short test standards 
as described in paragraph (I)(a)(2) of this ap-
pendix. 

(iv) The vehicle shall fail the idle mode and 
the test shall be terminated if none of the 
provisions of paragraphs (I)(c)(2)(i), (ii) and 
(iii) of this appendix is satisfied by an 
elapsed time of 90 seconds (mt=90). Alter-
natively, the vehicle may be failed if the pro-
visions of paragraphs (I)(c)(2)(i) and (ii) of 
this appendix are not met within an elapsed 
time of 30 seconds. 

(v) Optional. The vehicle may fail the first- 
chance test and the second-chance test shall 
be omitted if no exhaust gas concentration 

lower than 1800 ppm HC is found by an 
elapsed time of 30 seconds (mt=30). 

(d) Second-chance test. If the vehicle fails 
the first-chance test, the test timer shall 
reset to zero (tt=0) and a second-chance test 
shall be performed. The second-chance test 
shall have an overall maximum test time of 
425 seconds (tt=425). The test shall consist of 
a preconditioning mode followed imme-
diately by an idle mode. 

(1) Preconditioning mode. The mode timer 
shall start (mt=0) when the engine speed is 
between 2200 and 2800 rpm. The mode shall 
continue for an elapsed time of 180 seconds 
(mt=180). If engine speed falls below 2200 rpm 
or exceeds 2800 rmp for more than five sec-
onds in any one excursion, or 15 seconds over 
all excursions, the mode timer shall reset to 
zero and resume timing. 

(2) Idle mode—(i) Ford Motor Company and 
Honda vehicles. The engines of 1981–1987 Ford 
Motor Company vehicles and 1984–1985 Honda 
Preludes shall be shut off for not more than 
10 seconds and restarted. This procedure may 
also be used for 1988–1989 Ford Motor Com-
pany vehicles but should not be used for 
other vehicles. The probe may be removed 
from the tailpipe or the sample pump turned 
off if necessary to reduce analyzer fouling 
during the restart procedure. 

(ii) The mode timer shall start (mt=0) 
when the vehicle engine speed is between 350 
and 1100 rpm. If engine speed exceeds 1100 
rpm or falls below 350 rpm, the mode timer 
shall reset to zero and resume timing. The 
minimum idle mode length shall be deter-
mined as described in paragraph (I)(d)(2)(iii) 
of this appendix. The maximum idle mode 
length shall be 90 seconds elapsed time 
(mt=90). 

(iii) The pass/fail analysis shall begin after 
an elapsed time of 10 seconds (mt=10). A pass 
or fail determination shall be made for the 
vehicle and the idle mode shall be termi-
nated as follows: 

(A) The vehicle shall pass the idle mode 
and the test shall be immediately termi-
nated if, prior to an elapsed time of 30 sec-
onds (mt=30), measured values are less than 
or equal to 100 ppm HC and 0.5 percent CO. 

(B) The vehicle shall pass the idle mode 
and the test shall be terminated at the end 
of an elapsed time of 30 seconds (mt=30), if 
prior to that time the criteria of paragraph 
(I)(d)(2)(iii)(A) of this appendix are not satis-
fied and the measured values are less than or 
equal to the applicable short test standards 
as described in paragraph (I)(a)(2) of this ap-
pendix. 

(C) The vehicle shall pass the idle mode 
and the test shall be immediately termi-
nated if, at any point between an elapsed 
time of 30 seconds (mt=30) and 90 seconds 
(mt=90), measured values are less than or 
equal to the applicable short test standards 
described in paragraph (I)(a)(2) of this appen-
dix. 
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(D) The vehicle shall fail the idle mode and 
the test shall be terminated if none of the 
provisions of paragraphs (I)(d)(2)(iii)(A), 
(d)(2)(iii)(B), and (d)(2)(iii)(C) of this appen-
dix are satisfied by an elapsed time of 90 sec-
onds (mt=90). 

(II) Two Speed Idle Test 

(a) General requirements—(1) Exhaust gas 
sampling algorithm. The analysis of exhaust 
gas concentrations shall begin 10 seconds 
after the applicable test mode begins. Ex-
haust gas concentrations shall be analyzed 
at a rate of two times per second. The meas-
ured value for pass/fail determinations shall 
be a simple running average of the measure-
ments taken over five seconds. 

(2) Pass/fail determination. A pass or fail de-
termination shall be made for each applica-
ble test mode based on a comparison of the 
short test standards contained in appendix C 
to this subpart, and the measured value for 
HC and CO as described in paragraph 
(II)(a)(1) of this appendix. A vehicle shall 
pass the test mode if any pair of simulta-
neous values for HC and CO are below or 
equal to the applicable short test standards. 
A vehicle shall fail the test mode if the val-
ues for either HC or CO, or both, in all simul-
taneous pairs of values are above the appli-
cable standards. 

(3) Void test conditions. The test shall im-
mediately end and any exhaust gas measure-
ments shall be voided if the measured con-
centration of CO plus CO2 falls below six per-
cent or the vehicle’s engine stalls at any 
time during the test sequence. 

(4) Multiple exhaust pipes. Exhaust gas con-
centrations from vehicle engines equipped 
with multiple exhaust pipes shall be sampled 
simultaneously. 

(5) The test shall be immediately termi-
nated upon reaching the overall maximum 
test time. 

(b) Test sequence. (1) The test sequence 
shall consist of a first-chance test and a sec-
ond-chance test as follows: 

(i) The first-chance test, as described under 
paragraph (II)(c) of this appendix, shall con-
sist of an idle mode followed by a high-speed 
mode. 

(ii) The second-chance high-speed mode, as 
described under paragraph (II)(c) of this ap-
pendix, shall immediately follow the first- 
chance high-speed mode. It shall be per-
formed only if the vehicle fails the first- 
chance test. The second-chance idle mode, as 
described under paragraph (II)(d) of this ap-
pendix, shall follow the second-chance high- 
speed mode and be performed only if the ve-
hicle fails the idle mode of the first-chance 
test. 

(2) The test sequence shall begin only after 
the following requirements are met: 

(i) The vehicle shall be tested in as-re-
ceived condition with the transmission in 
neutral or park and all accessories turned 

off. The engine shall be at normal operating 
temperature (as indicated by a temperature 
gauge, temperature lamp, touch test on the 
radiator hose, or other visual observation for 
overheating). 

(ii) For all pre-1996 model year vehicles, a 
tachometer shall be attached to the vehicle 
in accordance with the analyzer manufactur-
er’s instructions. For 1996 and newer model 
year vehicles the OBD data link connector 
will be used to monitor RPM. In the event 
that an OBD data link connector is not 
available or that an RPM signal is not avail-
able over the data link connector, a tachom-
eter shall be used instead. 

(iii) The sample probe shall be inserted 
into the vehicle’s tailpipe to a minimum 
depth of 10 inches. If the vehicle’s exhaust 
system prevents insertion to this depth, a 
tailpipe extension shall be used. 

(iv) The measured concentration of CO plus 
CO2 shall be greater than or equal to six per-
cent. 

(c) First-chance test and second-chance high- 
speed mode. The test timer shall start (tt=0) 
when the conditions specified in paragraph 
(b)(2) of this section are met. The first- 
chance test and second-chance high-speed 
mode shall have an overall maximum test 
time of 425 seconds (tt=425). The first-chance 
test shall consist of an idle mode followed 
immediately by a high-speed mode. This is 
followed immediately by an additional sec-
ond-chance high-speed mode, if necessary. 

(1) First-chance idle mode. (i) The mode 
timer shall start (mt=0) when the vehicle en-
gine speed is between 350 and 1100 rpm. If en-
gine speed exceeds 1100 rpm or falls below 350 
rpm, the mode timer shall reset to zero and 
resume timing. The minimum idle mode 
length shall be determined as described in 
paragraph (II)(c)(1)(ii) of this appendix. The 
maximum idle mode length shall be 90 sec-
onds elapsed time (mt=90). 

(ii) The pass/fail analysis shall begin after 
an elapsed time of 10 seconds (mt=10). A pass 
or fail determination shall be made for the 
vehicle and the mode terminated as follows: 

(A) The vehicle shall pass the idle mode 
and the mode shall be immediately termi-
nated if, prior to an elapsed time of 30 sec-
onds (mt=30), measured values are less than 
or equal to 100 ppm HC and 0.5 percent CO. 

(B) The vehicle shall pass the idle mode 
and the mode shall be terminated at the end 
of an elapsed time of 30 seconds (mt=30) if, 
prior to that time, the criteria of paragraph 
(II)(c)(1)(ii)(A) of this appendix are not satis-
fied, and the measured values are less than 
or equal to the applicable short test stand-
ards as described in paragraph (II)(a)(2) of 
this appendix. 

(C) The vehicle shall pass the idle mode 
and the mode shall be immediately termi-
nated if, at any point between an elapsed 
time of 30 seconds (mt=30) and 90 seconds 
(mt=90), the measured values are less than or 
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equal to the applicable short test standards 
as described in paragraph (II)(a)(2) of this ap-
pendix. 

(D) The vehicle shall fail the idle mode and 
the mode shall be terminated if none of the 
provisions of paragraphs (II)(c)(1)(ii)(A), (B), 
and (C) of this appendix is satisfied by an 
elapsed time of 90 seconds (mt=90). Alter-
natively, the vehicle may be failed if the pro-
visions of paragraphs (II)(c)(2)(i) and (ii) of 
this appendix are not met within an elapsed 
time of 30 seconds. 

(E) Optional. The vehicle may fail the first- 
chance test and the second-chance test shall 
be omitted if no exhaust gas concentration 
less than 1800 ppm HC is found by an elapsed 
time of 30 seconds (mt=30). 

(2) First-chance and second-chance high- 
speed modes. This mode includes both the 
first-chance and second-chance high-speed 
modes, and follows immediately upon termi-
nation of the first-chance idle mode. 

(i) The mode timer shall reset (mt=0) when 
the vehicle engine speed is between 2200 and 
2800 rpm. If engine speed falls below 2200 rpm 
or exceeds 2800 rpm for more than two sec-
onds in one excursion, or more than six sec-
onds over all excursions within 30 seconds of 
the final measured value used in the pass/fail 
determination, the measured value shall be 
invalidated and the mode continued. If any 
excursion lasts for more than ten seconds, 
the mode timer shall reset to zero (mt=0) and 
timing resumed. The minimum high-speed 
mode length shall be determined as described 
under paragraphs (II)(c)(2)(ii) and (iii) of this 
appendix. The maximum high-speed mode 
length shall be 180 seconds elapsed time 
(mt=180). 

(ii) Ford Motor Company and Honda vehicles. 
For 1981–1987 model year Ford Motor Com-
pany vehicles and 1984–1985 model year 
Honda Preludes, the pass/fail analysis shall 
begin after an elapsed time of 10 seconds 
(mt=10) using the following procedure. This 
procedure may also be used for 1988–1989 Ford 
Motor Company vehicles but should not be 
used for other vehicles. 

(A) A pass or fail determination, as de-
scribed below, shall be used, for vehicles that 
passed the idle mode, to determine whether 
the high-speed test should be terminated 
prior to or at the end of an elapsed time of 
180 seconds (mt=180). 

(1) The vehicle shall pass the high-speed 
mode and the test shall be immediately ter-
minated if, prior to an elapsed time of 30 sec-
onds (mt=30), the measured values are less 
than or equal to 100 ppm HC and 0.5 percent 
CO. 

(2) The vehicle shall pass the high-speed 
mode and the test shall be terminated at the 
end of an elapsed time of 30 seconds (mt=30) 
if, prior to that time, the criteria of para-
graph (II)(c)(2)(ii)(A)(1) of this appendix are 
not satisfied, and the measured values are 
less than or equal to the applicable short 

test standards as described in paragraph 
(II)(a)(2) of this appendix. 

(3) The vehicle shall pass the high-speed 
mode and the test shall be immediately ter-
minated if, at any point between an elapsed 
time of 30 seconds (mt=30) and 180 seconds 
(mt=180), the measured values are less than 
or equal to the applicable short test stand-
ards as described in paragraph (II)(a)(2) of 
this appendix. 

(4) Restart. If at an elapsed time of 90 sec-
onds (mt=90) the measured values are greater 
than the applicable short test standards as 
described in paragraph (II)(a)(2) of this ap-
pendix, the vehicle’s engine shall be shut off 
for not more than 10 seconds after returning 
to idle and then shall be restarted. The probe 
may be removed from the tailpipe or the 
sample pump turned off if necessary to re-
duce analyzer fouling during the restart pro-
cedure. The mode timer will stop upon en-
gine shut off (mt=90) and resume upon engine 
restart. The pass/fail determination shall re-
sume as follows after 100 seconds have 
elapsed (mt=100). 

(i) The vehicle shall pass the high-speed 
mode and the test shall be immediately ter-
minated if, at any point between an elapsed 
time of 100 seconds (mt=100) and 180 seconds 
(mt=180), the measured values are less than 
or equal to the applicable short test stand-
ards described in paragraph (II)(a)(2) of this 
appendix. 

(ii) The vehicle shall fail the high-speed 
mode and the test shall be terminated if 
paragraph (II)(c)(2)(ii)(A)(4)(i) of this appen-
dix is not satisfied by an elapsed time of 180 
seconds (mt=180). 

(B) A pass or fail determination shall be 
made for vehicles that failed the idle mode 
and the high-speed mode terminated at the 
end of an elapsed time of 180 seconds 
(mt=180) as follows: 

(1) The vehicle shall pass the high-speed 
mode and the mode shall be terminated at an 
elapsed time of 180 seconds (mt=180) if any 
measured values of HC and CO exhaust gas 
concentrations during the high-speed mode 
are less than or equal to the applicable short 
test standards as described in paragraph 
(II)(a)(2) of this appendix. 

(2) Restart. If at an elapsed time of 90 sec-
onds (mt=90) the measured values of HC and 
CO exhaust gas concentrations during the 
high-speed mode are greater than the appli-
cable short test standards as described in 
paragraph (II)(a)(2) of this appendix, the ve-
hicle’s engine shall be shut off for not more 
than 10 seconds after returning to idle and 
then shall be restarted. The probe may be re-
moved from the tailpipe or the sample pump 
turned off if necessary to reduce analyzer 
fouling during the restart procedure. The 
mode timer will stop upon engine shut off 
(mt=90) and resume upon engine restart. The 
pass/fail determination shall resume as fol-
lows after 100 seconds have elapsed (mt=100). 
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(i) The vehicle shall pass the high-speed 
mode and the mode shall be terminated at an 
elapsed time of 180 seconds (mt=180) if any 
measured values of HC and CO exhaust gas 
concentrations during the high-speed mode 
are less than or equal to the applicable short 
test standards as described in paragraph 
(II)(a)(2) of this appendix. 

(ii) The vehicle shall fail the high-speed 
mode and the test shall be terminated if 
paragraph (II)(c)(2)(ii)(B)(2)(i) of this appen-
dix is not satisfied by an elapsed time of 180 
seconds (mt=180). 

(iii) All other light-duty motor vehicles. The 
pass/fail analysis for vehicles not specified in 
paragraph (II)(c)(2)(ii) of this appendix shall 
begin after an elapsed time of 10 seconds 
(mt=10) using the following procedure. 

(A) A pass or fail determination, as de-
scribed below, shall be used for vehicles that 
passed the idle mode, to determine whether 
the high-speed mode should be terminated 
prior to or at the end of an elapsed time of 
180 seconds (mt=180). 

(1) The vehicle shall pass the high-speed 
mode and the test shall be immediately ter-
minated if, prior to an elapsed time of 30 sec-
onds (mt=30), any measured values are less 
than or equal to 100 ppm HC and 0.5 percent 
CO. 

(2) The vehicle shall pass the high-speed 
mode and the test shall be terminated at the 
end of an elapsed time of 30 seconds (mt=30) 
if, prior to that time, the criteria of para-
graph (II)(c)(2)(iii)(A)(1) of this appendix are 
not satisfied, and the measured values are 
less than or equal to the applicable short 
test standards as described in paragraph 
(II)(a)(2) of this appendix. 

(3) The vehicle shall pass the high-speed 
mode and the test shall be immediately ter-
minated if, at any point between an elapsed 
time of 30 seconds (mt=30) and 180 seconds 
(mt=180), the measured values are less than 
or equal to the applicable short test stand-
ards as described in paragraph (II)(a)(2) of 
this appendix. 

(4) The vehicle shall fail the high-speed 
mode and the test shall be terminated if 
none of the provisions of paragraphs 
(II)(c)(2)(iii)(A)(1), (2), and (3) of this appen-
dix is satisfied by an elapsed time of 180 sec-
onds (mt=180). 

(B) A pass or fail determination shall be 
made for vehicles that failed the idle mode 
and the high-speed mode terminated at the 
end of an elapsed time of 180 seconds 
(mt=180) as follows: 

(1) The vehicle shall pass the high-speed 
mode and the mode shall be terminated at an 
elapsed time of 180 seconds (mt=180) if any 
measured values are less than or equal to the 
applicable short test standards as described 
in paragraph (II)(a)(2) of this appendix. 

(2) The vehicle shall fail the high-speed 
mode and the test shall be terminated if 
paragraph (II)(c)(2)(iii)(B)(1) of this appendix 

is not satisfied by an elapsed time of 180 sec-
onds (mt=180). 

(d) Second-chance idle mode. If the vehicle 
fails the first-chance idle mode and passes 
the high-speed mode, the test timer shall 
reset to zero (tt=0) and a second-chance idle 
mode shall commence. The second-chance 
idle mode shall have an overall maximum 
test time of 145 seconds (tt=145). The test 
shall consist of an idle mode only. 

(1) The engines of 1981–1987 Ford Motor 
Company vehicles and 1984–1985 Honda Prel-
udes shall be shut off for not more than 10 
seconds and restarted. The probe may be re-
moved from the tailpipe or the sample pump 
turned off if necessary to reduce analyzer 
fouling during the restart procedure. This 
procedure may also be used for 1988–1989 Ford 
Motor Company vehicles but should not be 
used for other vehicles. 

(2) The mode timer shall start (mt=0) when 
the vehicle engine speed is between 350 and 
1100 rpm. If the engine speed exceeds 1100 
rpm or falls below 350 rpm the mode timer 
shall reset to zero and resume timing. The 
minimum second-chance idle mode length 
shall be determined as described in para-
graph (II)(d)(3) of this appendix. The max-
imum second-chance idle mode length shall 
be 90 seconds elapsed time (mt=90). 

(3) The pass/fail analysis shall begin after 
an elapsed time of 10 seconds (mt=10). A pass 
or fail determination shall be made for the 
vehicle and the second-chance idle mode 
shall be terminated as follows: 

(i) The vehicle shall pass the second- 
chance idle mode and the test shall be imme-
diately terminated if, prior to an elapsed 
time of 30 seconds (mt=30), any measured 
values are less than or equal to 100 ppm HC 
and 0.5 percent CO. 

(ii) The vehicle shall pass the second- 
chance idle mode and the test shall be termi-
nated at the end of an elapsed time of 30 sec-
onds (mt=30) if, prior to that time, the cri-
teria of paragraph (II)(d)(3)(i) of this appen-
dix are not satisfied, and the measured val-
ues are less than or equal to the applicable 
short test standards as described in para-
graph (II)(a)(2) of this appendix. 

(iii) The vehicle shall pass the second- 
chance idle mode and the test shall be imme-
diately terminated if, at any point between 
an elapsed time of 30 seconds (mt=30) and 90 
seconds (mt=90), the measured values are 
less than or equal to the applicable short 
test standards as described in paragraph 
(II)(a)(2) of this appendix. 

(iv) The vehicle shall fail the second- 
chance idle mode and the test shall be termi-
nated if none of the provisions of paragraph 
(II)(d)(3)(i), (ii), and (iii) of this appendix is 
satisfied by an elapsed time of 90 seconds 
(mt=90). 
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(III) Loaded Test 

(a) General requirements—(1) Exhaust gas 
sampling algorithm. The analysis of exhaust 
gas concentrations shall begin 10 seconds 
after the applicable test mode begins. Ex-
haust gas concentrations shall be analyzed 
at a minimum rate of two times per second. 
The measured value for pass/fail determina-
tions shall be a simple running average of 
the measurements taken over five seconds. 

(2) Pass/fail determination. A pass or fail de-
termination shall be made for each applica-
ble test mode based on a comparison of the 
short test standards contained in appendix C 
to this subpart and the measured value for 
HC and CO as described in paragraph 
(III)(a)(1) of this appendix. A vehicle shall 
pass the test mode if any pair of simulta-
neous values for HC and CO are below or 
equal to the applicable short test standards. 
A vehicle shall fail the test mode if the val-
ues for either HC or CO, or both, in all simul-
taneous pairs of values are above the appli-
cable standards. 

(3) Void test conditions. The test shall im-
mediately end and any exhaust gas measure-
ments shall be voided if the measured con-
centration of CO plus CO2 falls below six per-
cent or the vehicle’s engine stalls at any 
time during the test sequence. 

(4) Multiple exhaust pipes. Exhaust gas con-
centrations from vehicle engines equipped 
with multiple exhaust pipes shall be sampled 
simultaneously. 

(5) The test shall be immediately termi-
nated upon reaching the overall maximum 
test time. 

(b) Test sequence. (1) The test sequence 
shall consist of a loaded mode using a chassis 
dynamometer followed immediately by an 
idle mode as described under paragraphs 
(III)(c)(1) and (2) of this appendix. 

(2) The test sequence shall begin only after 
the following requirements are met: 

(i) The dynamometer shall be warmed up, 
in stabilized operating condition, adjusted, 
and calibrated in accordance with the proce-
dures of appendix A to this subpart. Prior to 
each test, variable-curve dynamometers 
shall be checked for proper setting of the 
road-load indicator or road-load controller. 

(ii) The vehicle shall be tested in as-re-
ceived condition with all accessories turned 
off. The engine shall be at normal operating 
temperature (as indicated by a temperature 
gauge, temperature lamp, touch test on the 
radiator hose, or other visual observation for 
overheating). 

(iii) The vehicle shall be operated during 
each mode of the test with the gear selector 
in the following position: 

(A) In drive for automatic transmissions 
and in second (or third if more appropriate) 
for manual transmissions for the loaded 
mode; 

(B) In park or neutral for the idle mode. 

(iv) For all pre-1996 model year vehicles, a 
tachometer shall be attached to the vehicle 
in accordance with the analyzer manufactur-
er’s instructions. For 1996 and newer model 
year vehicles the OBD data link connector 
will be used to monitor RPM. In the event 
that an OBD data link connector is not 
available or that an RPM signal is not avail-
able over the data link connector, a tachom-
eter shall be used instead. 

(v) The sample probe shall be inserted into 
the vehicle’s tailpipe to a minimum depth of 
10 inches. If the vehicle’s exhaust system 
prevents insertion to this depth, a tailpipe 
extension shall be used. 

(vi) The measured concentration of CO plus 
CO2 shall be greater than or equal to six per-
cent. 

(c) Overall test procedure. The test timer 
shall start (tt=0) when the conditions speci-
fied in paragraph (III)(b)(2) of this appendix 
are met and the mode timer initiates as 
specified in paragraph (III)(c)(1) of this ap-
pendix. The test sequence shall have an over-
all maximum test time of 240 seconds 
(tt=240). The test shall be immediately ter-
minated upon reaching the overall maximum 
test time. 

(1) Loaded mode—(i) Ford Motor Company 
and Honda vehicles. (Optional) The engines of 
1981–1987 Ford Motor Company vehicles and 
1984–1985 Honda Preludes shall be shut off for 
not more than 10 seconds and restarted. This 
procedure may also be used for 1988–1989 Ford 
Motor Company vehicles but should not be 
used for other vehicles. The probe may be re-
moved from the tailpipe or the sample pump 
turned off if necessary to reduce analyzer 
fouling during the restart procedure. 

(ii) The mode timer shall start (mt=0) 
when the dynamometer speed is within the 
limits specified for the vehicle engine size 
according to the following schedule. If the 
dynamometer speed falls outside the limits 
for more than five seconds in one excursion, 
or 15 seconds over all excursions, the mode 
timer shall reset to zero and resume timing. 
The minimum mode length shall be deter-
mined as described in paragraph 
(III)(c)(1)(iii)(A) of this appendix. The max-
imum mode length shall be 90 seconds 
elapsed time (mt=90). 

DYNAMOMETER TEST SCHEDULE 

Gasoline engine size (cylinders) Roll speed 
(mph) 

Normal load-
ing (brake 

horsepower) 

4 or less ..................................... 22–25 2.8 –4.1 
5–6 ............................................. 29–32 6.8 –8.4 
7 or more ................................... 32–35 8.4 –10.8 

(iii) The pass/fail analysis shall begin after 
an elapsed time of 10 seconds (mt=10). A pass 
or fail determination shall be made for the 
vehicle and the mode shall be terminated as 
follows: 
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(A) The vehicle shall pass the loaded mode 
and the mode shall be immediately termi-
nated if, at any point between an elapsed 
time of 30 seconds (mt=30) and 90 seconds 
(mt=90), measured values are less than or 
equal to the applicable short test standards 
described in paragraph (a)(2) of this section. 

(B) The vehicle shall fail the loaded mode 
and the mode shall be terminated if para-
graph (III)(c)(1)(iii)(A) of this appendix is not 
satisfied by an elapsed time of 90 seconds 
(mt=90). 

(C) Optional. The vehicle may fail the load-
ed mode and any subsequent idle mode shall 
be omitted if no exhaust gas concentration 
less than 1800 ppm HC is found by an elapsed 
time of 30 seconds (mt=30). 

(2) Idle mode—(i) Ford Motor Company and 
Honda vehicles. (Optional) The engines of 
1981–1987 Ford Motor Company vehicles and 
1984–1985 Honda Preludes shall be shut off for 
not more than 10 seconds and restarted. This 
procedure may also be used for 1988–1989 Ford 
Motor Company vehicles but should not be 
used for other vehicles. The probe may be re-
moved from the tailpipe or the sample pump 
turned off if necessary to reduce analyzer 
fouling during the restart procedure. 

(ii) The mode timer shall start (mt=0) 
when the dynamometer speed is zero and the 
vehicle engine speed is between 350 and 1100 
rpm. If engine speed exceeds 1100 rpm or falls 
below 350 rpm, the mode timer shall reset to 
zero and resume timing. The minimum idle 
mode length shall be determined as described 
in paragraph (II)(c)(2)(ii) of this appendix. 
The maximum idle mode length shall be 90 
seconds elapsed time (mt=90). 

(iii) The pass/fail analysis shall begin after 
an elapsed time of 10 seconds (mt=10). A pass 
or fail determination shall be made for the 
vehicle and the mode shall be terminated as 
follows: 

(A) The vehicle shall pass the idle mode 
and the test shall be immediately termi-
nated if, prior to an elapsed time of 30 sec-
onds (mt=30), measured values are less than 
or equal to 100 ppm HC and 0.5 percent CO. 

(B) The vehicle shall pass the idle mode 
and the test shall be terminated at the end 
of an elapsed time of 30 seconds (mt=30) if, 
prior to that time, the criteria of paragraph 
(III)(c)(2)(iii)(A) of this appendix are not sat-
isfied, and the measured values are less than 
or equal to the applicable short test stand-
ards as described in paragraph (III)(a)(2) of 
this appendix. 

(C) The vehicle shall pass the idle mode 
and the test shall be immediately termi-
nated if, at any point between an elapsed 
time of 30 seconds (mt=30) and 90 seconds 
(mt=90), measured values are less than or 
equal to the applicable short test standards 
described in paragraph (III)(a)(2) of this ap-
pendix. 

(D) The vehicle shall fail the idle mode and 
the test shall be terminated if none of the 

provisions of paragraphs (III)(c)(2)(iii)(A), 
(c)(2)(iii)(B), and (c)(2)(iii)(C) of this appendix 
is satisfied by an elapsed time of 90 seconds 
(mt=90). 

(IV) Preconditioned IDLE TEST 

(a) General requirements—(1) Exhaust gas 
sampling algorithm. The analysis of exhaust 
gas concentrations shall begin 10 seconds 
after the applicable test mode begins. Ex-
haust gas concentrations shall be analyzed 
at a minimum rate of two times per second. 
The measured value for pass/fail determina-
tions shall be a simple running average of 
the measurements taken over five seconds. 

(2) Pass/fail determination. A pass or fail de-
termination shall be made for each applica-
ble test mode based on a comparison of the 
short test standards contained in appendix C 
to this subpart, and the measured value for 
HC and CO as described in paragraph 
(IV)(a)(1) of this appendix. A vehicle shall 
pass the test mode if any pair of simulta-
neous values for HC and CO are below or 
equal to the applicable short test standards. 
A vehicle shall fail the test mode if the val-
ues for either HC or CO, or both, in all simul-
taneous pairs of values are above the appli-
cable standards. 

(3) Void test conditions. The test shall im-
mediately end and any exhaust gas measure-
ments shall be voided if the measured con-
centration of CO plus CO2 falls below six per-
cent or the vehicle’s engine stalls at any 
time during the test sequence. 

(4) Multiple exhaust pipes. Exhaust gas con-
centrations from vehicle engines equipped 
with multiple exhaust pipes shall be sampled 
simultaneously. 

(5) The test shall be immediately termi-
nated upon reaching the overall maximum 
test time. 

(b) Test sequence. (1) The test sequence 
shall consist of a first-chance test and a sec-
ond-chance test as follows: 

(i) The first-chance test, as described under 
paragraph (IV)(c) of this appendix, shall con-
sist of a preconditioning mode followed by an 
idle mode. 

(ii) The second-chance test, as described 
under paragraph (IV)(d) of this appendix, 
shall be performed only if the vehicle fails 
the first-chance test. 

(2) The test sequence shall begin only after 
the following requirements are met: 

(i) The vehicle shall be tested in as-re-
ceived condition with the transmission in 
neutral or park and all accessories turned 
off. The engine shall be at normal operating 
temperature (as indicated by a temperature 
gauge, temperature lamp, touch test on the 
radiator hose, or other visual observation for 
overheating). 

(ii) For all pre-1996 model year vehicles, a 
tachometer shall be attached to the vehicle 
in accordance with the analyzer manufactur-
er’s instructions. For 1996 and newer model 
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year vehicles the OBD data link connector 
will be used to monitor RPM. In the event 
that an OBD data link connector is not 
available or that an RPM signal is not avail-
able over the data link connector, a tachom-
eter shall be used instead. 

(iii) The sample probe shall be inserted 
into the vehicle’s tailpipe to a minimum 
depth of 10 inches. If the vehicle’s exhaust 
system prevents insertion to this depth, a 
tailpipe extension shall be used. 

(iv) The measured concentration of CO plus 
CO2 shall be greater than or equal to six per-
cent. 

(c) First-chance test. The test timer shall 
start (tt=0) when the conditions specified in 
paragraph (IV)(b)(2) of this appendix are met. 
The test shall have an overall maximum test 
time of 200 seconds (tt=200). The first-chance 
test shall consist of a preconditioning mode 
followed immediately by an idle mode. 

(1) Preconditioning mode. The mode timer 
shall start (mt=0) when the engine speed is 
between 2200 and 2800 rpm. The mode shall 
continue for an elapsed time of 30 seconds 
(mt=30). If engine speed falls below 2200 rpm 
or exceeds 2800 rpm for more than five sec-
onds in any one excursion, or 15 seconds over 
all excursions, the mode timer shall reset to 
zero and resume timing. 

(2) Idle mode. (i) The mode timer shall start 
(mt=0) when the vehicle engine speed is be-
tween 350 and 1100 rpm. If engine speed ex-
ceeds 1100 rpm or falls below 350 rpm, the 
mode timer shall reset to zero and resume 
timing. The minimum idle mode length shall 
be determined as described in paragraph 
(IV)(c)(2)(ii) of this appendix. The maximum 
idle mode length shall be 90 seconds elapsed 
time (mt=90). 

(ii) The pass/fail analysis shall begin after 
an elapsed time of 10 seconds (mt=10). A pass 
or fail determination shall be made for the 
vehicle and the mode shall be terminated as 
follows: 

(A) The vehicle shall pass the idle mode 
and the test shall be immediately termi-
nated if, prior to an elapsed time of 30 sec-
onds (mt=30), measured values are less than 
or equal to 100 ppm HC and 0.5 percent CO. 

(B) The vehicle shall pass the idle mode 
and the test shall be terminated at the end 
of an elapsed time of 30 seconds (mt=30) if, 
prior to that time, the criteria of paragraph 
(IV)(c)(2)(ii)(A) of this appendix are not sat-
isfied, and the measured values are less than 
or equal to the applicable short test stand-
ards as described in paragraph (IV)(a)(2) of 
this appendix. 

(C) The vehicle shall pass the idle mode 
and the test shall be immediately termi-
nated if, at any point between an elapsed 
time of 30 seconds (mt=30) and 90 seconds 
(mt=90), measured values are less than or 
equal to the applicable short test standards 
as described in paragraph (IV)(a)(2) of this 
section. 

(D) The vehicle shall fail the idle mode and 
the test shall be terminated if none of the 
provisions of paragraphs (IV)(c)(2)(ii)(A), (B), 
and (C) of this appendix is satisfied by an 
elapsed time of 90 seconds (mt=90). Alter-
natively, the vehicle may be failed if the pro-
visions of paragraphs (IV)(c)(2) (i) and (ii) of 
this appendix are not met within an elapsed 
time of 30 seconds. 

(E) Optional. The vehicle may fail the first- 
chance test and the second-chance test shall 
be omitted if no exhaust gas concentration 
less than 1800 ppm HC is found at an elapsed 
time of 30 seconds (mt=30). 

(d) Second-chance test. If the vehicle fails 
the first-chance test, the test timer shall 
reset to zero and a second-chance test shall 
be performed. The second-chance test shall 
have an overall maximum test time of 425 
seconds. The test shall consist of a precondi-
tioning mode followed immediately by an 
idle mode. 

(1) Preconditioning mode. The mode timer 
shall start (mt=0) when engine speed is be-
tween 2200 and 2800 rpm. The mode shall con-
tinue for an elapsed time of 180 seconds 
(mt=180). If the engine speed falls below 2200 
rpm or exceeds 2800 rpm for more than five 
seconds in any one excursion, or 15 seconds 
over all excursions, the mode timer shall 
reset to zero and resume timing. 

(2) Idle mode—(i) Ford Motor Company and 
Honda vehicles. The engines of 1981–1987 Ford 
Motor Company vehicles and 1984–1985 Honda 
Preludes shall be shut off for not more than 
10 seconds and then shall be restarted. The 
probe may be removed from the tailpipe or 
the sample pump turned off if necessary to 
reduce analyzer fouling during the restart 
procedure. This procedure may also be used 
for 1988–1989 Ford Motor Company vehicles 
but should not be used for other vehicles. 

(ii) The mode timer shall start (mt=0) 
when the vehicle engine speed is between 350 
and 1100 rpm. If the engine speed exceeds 1100 
rpm or falls below 350 rpm, the mode timer 
shall reset to zero and resume timing. The 
minimum idle mode length shall be deter-
mined as described in paragraph 
(IV)(d)(2)(iii) of this appendix. The maximum 
idle mode length shall be 90 seconds elapsed 
time (mt=90). 

(iii) The pass/fail analysis shall begin after 
an elapsed time of 10 seconds (mt=10). A pass 
or fail determination shall be made for the 
vehicle and the mode shall be terminated as 
follows: 

(A) The vehicle shall pass the idle mode 
and the test shall be immediately termi-
nated if, prior to an elapsed time of 30 sec-
onds (mt=30), measured values are less than 
or equal to 100 ppm HC and 0.5 percent CO. 

(B) The vehicle shall pass the idle mode 
and the test shall be terminated at the end 
of an elapsed time of 30 seconds (mt=30) if, 
prior to that time, the criteria of paragraph 
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(IV)(d)(2)(iii)(A) of this appendix are not sat-
isfied, and the measured values are less than 
or equal to the applicable short test stand-
ards as described in paragraph (IV)(a)(2) of 
this appendix. 

(C) The vehicle shall pass the idle mode 
and the test shall be immediately termi-
nated if, at any point between an elapsed 
time of 30 seconds (mt=30) and 90 seconds 
(mt=90), measured values are less than or 
equal to the applicable short test standards 
described in paragraph (IV)(a)(2) of this ap-
pendix. 

(D) The vehicle shall fail the idle mode and 
the test shall be terminated if none of the 
provisions of paragraphs (IV)(d)(2)(iii) (A), 
(B), and (C) of this appendix is satisfied by an 
elapsed time of 90 seconds (mt=90). 

(V) Idle Test With Loaded Preconditioning 

(a) General requirements—(1) Exhaust gas 
sampling algorithm. The analysis of exhaust 
gas concentrations shall begin 10 seconds 
after the applicable test mode begins. Ex-
haust gas concentrations shall be analyzed 
at a minimum rate of two times per second. 
The measured value for pass/fail determina-
tions shall be a simple running average of 
the measurements taken over five seconds. 

(2) Pass/fail determination. A pass or fail de-
termination shall be made for each applica-
ble test mode based on a comparison of the 
short test standards contained in appendix C 
to this subpart, and the measured value for 
HC and CO as described in paragraph 
(V)(a)(1) of this appendix. A vehicle shall 
pass the test mode if any pair of simulta-
neous values for HC and CO are below or 
equal to the applicable short test standards. 
A vehicle shall fail the test mode if the val-
ues for either HC or CO, or both, in all simul-
taneous pairs of values are above the appli-
cable standards. 

(3) Void test conditions. The test shall im-
mediately end and any exhaust gas measure-
ments shall be voided if the measured con-
centration of CO plus CO2 falls below six per-
cent or the vehicle’s engine stalls at any 
time during the test sequence. 

(4) Multiple exhaust pipes. Exhaust gas con-
centrations from vehicle engines equipped 
with multiple exhaust pipes shall be sampled 
simultaneously. 

(5) The test shall be immediately termi-
nated upon reaching the overall maximum 
test time. 

(b) Test sequence. (1) The test sequence 
shall consist of a first-chance test and a sec-
ond-chance test as follows: 

(i) The first-chance test, as described under 
paragraph (V)(c) of this appendix, shall con-
sist of an idle mode. 

(ii) The second-chance test as described 
under paragraph (V)(d) of this appendix shall 
be performed only if the vehicle fails the 
first-chance test. 

(2) The test sequence shall begin only after 
the following requirements are met: 

(i) The dynamometer shall be warmed up, 
in stabilized operating condition, adjusted, 
and calibrated in accordance with the proce-
dures of appendix A to this subpart. Prior to 
each test, variable-curve dynamometers 
shall be checked for proper setting of the 
road-load indicator or road-load controller. 

(ii) The vehicle shall be tested in as-re-
ceived condition with all accessories turned 
off. The engine shall be at normal operating 
temperature (as indicated by a temperature 
gauge, temperature lamp, touch test on the 
radiator hose, or other visual observation for 
overheating). 

(iii) The vehicle shall be operated during 
each mode of the test with the gear selector 
in the following position: 

(A) In drive for automatic transmissions 
and in second (or third if more appropriate) 
for manual transmissions for the loaded pre-
conditioning mode; 

(B) In park or neutral for the idle mode. 
(iv) For all pre-1996 model year vehicles, a 

tachometer shall be attached to the vehicle 
in accordance with the analyzer manufactur-
er’s instructions. For 1996 and newer model 
year vehicles the OBD data link connector 
will be used to monitor RPM. In the event 
that an OBD data link connector is not 
available or that an RPM signal is not avail-
able over the data link connector, a tachom-
eter shall be used instead. 

(v) The sample probe shall be inserted into 
the vehicle’s tailpipe to a minimum depth of 
10 inches. If the vehicle’s exhaust system 
prevents insertion to this depth, a tailpipe 
extension shall be used. 

(vi) The measured concentration of CO plus 
CO2 shall be greater than or equal to six per-
cent. 

(c) First-chance test. The test timer shall 
start (tt=0) when the conditions specified in 
paragraph (V)(b)(2) of this appendix are met. 
The test shall have an overall maximum test 
time of 155 seconds (tt=155). The first-chance 
test shall consist of an idle mode only. 

(1) The mode timer shall start (mt=0) when 
the vehicle engine speed is between 350 and 
1100 rpm. If the engine speed exceeds 1100 
rpm or falls below 350 rpm, the mode timer 
shall reset to zero and resume timing. The 
minimum mode length shall be determined 
as described in paragraph (V)(c)(2) of this ap-
pendix. The maximum mode length shall be 
90 seconds elapsed time (mt=90). 

(2) The pass/fail analysis shall begin after 
an elapsed time of 10 seconds (mt=10). A pass 
or fail determination shall be made for the 
vehicle and the mode shall be terminated as 
follows: 

(i) The vehicle shall pass the idle mode and 
the test shall be immediately terminated if, 
prior to an elapsed time of 30 seconds 
(mt=30), measured values are less than or 
equal to 100 ppm HC and 0.5 percent CO. 
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(ii) The vehicle shall pass the idle mode 
and the test shall be terminated at the end 
of an elapsed time of 30 seconds (mt=30) if, 
prior to that time, the criteria of paragraph 
(V)(c)(2)(i) of this appendix are not satisfied, 
and the measured values are less than or 
equal to the applicable short test standards 
as described in paragraph (V)(a)(2) of this ap-
pendix. 

(iii) The vehicle shall pass the idle mode 
and the test shall be immediately termi-
nated if, at any point between an elapsed 
time of 30 seconds (mt=30) and 90 seconds 
(mt=90), the measured values are less than or 
equal to the applicable short test standards 
as described in paragraph (V)(a)(2) of this ap-
pendix. 

(iv) The vehicle shall fail the idle mode and 
the test shall be terminated if none of the 
provisions of paragraphs (V)(c)(2)(i), (ii), and 
(iii) of this appendix is satisfied by an 
elapsed time of 90 seconds (mt=90). Alter-
natively, the vehicle may be failed if the pro-
visions of paragraphs (V)(c)(2) (i) and (ii) of 
this appendix are not met within an elapsed 
time of 30 seconds. 

(v) Optional. The vehicle may fail the first- 
chance test and the second-chance test shall 
be omitted if no exhaust gas concentration 
less than 1800 ppm HC is found at an elapsed 
time of 30 seconds (mt=30). 

(d) Second-chance test. If the vehicle fails 
the first-chance test, the test timer shall 
reset to zero (tt=0) and a second-chance test 
shall be performed. The second-chance test 
shall have an overall maximum test time of 
200 seconds (tt=200). The test shall consist of 
a preconditioning mode using a chassis dyna-
mometer, followed immediately by an idle 
mode. 

(1) Preconditioning mode. The mode timer 
shall start (mt=0) when the dynamometer 
speed is within the limits specified for the 
vehicle engine size in accordance with the 
following schedule. The mode shall continue 
for a minimum elapsed time of 30 seconds 
(mt=30). If the dynamometer speed falls out-
side the limits for more than five seconds in 
one excursion, or 15 seconds over all excur-
sions, the mode timer shall reset to zero and 
resume timing. 

Gasoline engine size (cylinders) 

Dynamometer test 
schedule 

Roll 
speed 
(mph) 

Normal 
loading 
(brake 
horse-
power) 

4 or less ................................................. 22–25 2.8 –4.1 
5–6 ......................................................... 29–32 6.8 –8.4 
7 or more ............................................... 32–35 8.4 –10.8 

(2) Idle mode. (i) Ford Motor Company and 
Honda vehicles. (Optional) The engines of 
1981–1987 Ford Motor Company vehicles and 
1984–1985 Honda Preludes shall be shut off for 

not more than 10 seconds and restarted. This 
procedure may also be used for 1988–1989 Ford 
Motor Company vehicles but should not be 
used for other vehicles. The probe may be re-
moved from the tailpipe or the sample pump 
turned off if necessary to reduce analyzer 
fouling during the restart procedure. 

(ii) The mode timer shall start (mt=0) 
when the dynamometer speed is zero and the 
vehicle engine speed is between 350 and 1100 
rpm. If the engine speed exceeds 1100 rpm or 
falls below 350 rpm, the mode timer shall 
reset to zero and resume timing. The min-
imum idle mode length shall be determined 
as described in paragraph (V)(d)(2)(ii) of this 
appendix. The maximum idle mode length 
shall be 90 seconds elapsed time (mt=90). 

(iii) The pass/fail analysis shall begin after 
an elapsed time of 10 seconds (mt=10). A pass 
or fail determination shall be made for the 
vehicle and the mode shall be terminated as 
follows: 

(A) The vehicle shall pass the idle mode 
and the test shall be immediately termi-
nated if, prior to an elapsed time of 30 sec-
onds (mt=30), measured values are less than 
or equal to 100 ppm HC and 0.5 percent CO. 

(B) The vehicle shall pass the idle mode 
and the test shall be terminated at the end 
of an elapsed time of 30 seconds (mt=30) if, 
prior to that time, the criteria of paragraph 
(V)(d)(2)(ii)(A) of this appendix are not satis-
fied, and the measured values are less than 
or equal to the applicable short test stand-
ards as described in paragraph (V)(a)(2) of 
this appendix. 

(C) The vehicle shall pass the idle mode 
and the test shall be immediately termi-
nated if, at any point between an elapsed 
time of 30 seconds (mt=30) and 90 seconds 
(mt=90), the measured values are less than or 
equal to the applicable short test standards 
as described in paragraph (V)(a)(2) of this ap-
pendix. 

(D) The vehicle shall fail the idle mode and 
the test shall be terminated if none of the 
provisions of paragraphs (V)(d)(2)(ii)(A), (B), 
and (C) of this appendix is satisfied by an 
elapsed time of 90 seconds (mt=90). 

(VI) Preconditioned Two Speed Idle Test 

(a) General requirements—(1) Exhaust gas 
sampling algorithm. The analysis of exhaust 
gas concentrations shall begin 10 seconds 
after the applicable test mode begins. Ex-
haust gas concentrations shall be analyzed 
at a minimum rate of two times per second. 
The measured value for pass/fail determina-
tions shall be a simple running average of 
the measurements taken over five seconds. 

(2) Pass/fail determination. A pass or fail de-
termination shall be made for each applica-
ble test mode based on a comparison of the 
short test standards contained in appendix C 
to this subpart, and the measured value for 
HC and CO as described in paragraph 
(VI)(a)(1) of this appendix. A vehicle shall 

VerDate Aug<31>2005 10:48 Aug 01, 2008 Jkt 214143 PO 00000 Frm 00346 Fmt 8010 Sfmt 8002 Y:\SGML\214143.XXX 214143rf
re

de
ric

k 
on

 P
R

O
D

1P
C

67
 w

ith
 C

F
R



337 

Environmental Protection Agency Pt. 51, Subpt. S, App. B 

pass the test mode if any pair of simulta-
neous values for HC and CO are below or 
equal to the applicable short test standards. 
A vehicle shall fail the test mode if the val-
ues for either HC or CO, or both, in all simul-
taneous pairs of values are above the appli-
cable standards. 

(3) Void test conditions. The test shall im-
mediately end and any exhaust gas measure-
ments shall be voided if the measured con-
centration of CO plus CO2 falls below six per-
cent or the vehicle’s engine stalls at any 
time during the test sequence. 

(4) Multiple exhaust pipes. Exhaust gas con-
centrations from vehicle engines equipped 
with multiple exhaust pipes shall be sampled 
simultaneously. 

(5) The test shall be immediately termi-
nated upon reaching the overall maximum 
test time. 

(b) Test sequence. (1) The test sequence 
shall consist of a first-chance test and a sec-
ond-chance test as follows: 

(i) The first-chance test, as described under 
paragraph (VI)(c) of this appendix, shall con-
sist of a first-chance high-speed mode fol-
lowed immediately by a first-chance idle 
mode. 

(ii) The second-chance test as described 
under paragraph (VI)(d) of this appendix 
shall be performed only if the vehicle fails 
the first-chance test. 

(2) The test sequence shall begin only after 
the following requirements are met: 

(i) The vehicle shall be tested in as-re-
ceived condition with the transmission in 
neutral or park and all accessories turned 
off. The engine shall be at normal operating 
temperature (as indicated by a temperature 
gauge, temperature lamp, touch test on the 
radiator hose, or other visual observation for 
overheating). 

(ii) For all pre-1996 model year vehicles, a 
tachometer shall be attached to the vehicle 
in accordance with the analyzer manufactur-
er’s instructions. For 1996 and newer model 
year vehicles the OBD data link connector 
will be used to monitor rpm. In the event 
that an OBD data link connector is not 
available or that an rpm signal is not avail-
able over the data link connector, a tachom-
eter shall be used instead. 

(iii) The sample probe shall be inserted 
into the vehicle’s tailpipe to a minimum 
depth of 10 inches. If the vehicle’s exhaust 
system prevents insertion to this depth, a 
tailpipe extension shall be used. 

(iv) The measured concentration of CO plus 
CO2 shall be greater than or equal to six per-
cent. 

(c) First-chance test. The test timer shall 
start (tt=0) when the conditions specified in 
paragraph (VI)(b)(2) of this appendix are met. 
The test shall have an overall maximum test 
time of 290 seconds (tt=290). The first-chance 
test shall consist of a high-speed mode fol-
lowed immediately by an idle mode. 

(1) First-chance high-speed mode. (i) The 
mode timer shall reset (mt=0) when the vehi-
cle engine speed is between 2200 and 2800 
rpm. If the engine speed falls below 2200 rpm 
or exceeds 2800 rpm for more than two sec-
onds in one excursion, or more than six sec-
onds over all excursions within 30 seconds of 
the final measured value used in the pass/fail 
determination, the measured value shall be 
invalidated and the mode continued. If any 
excursion lasts for more than ten seconds, 
the mode timer shall reset to zero (mt=0) and 
timing resumed. The high-speed mode length 
shall be 90 seconds elapsed time (mt=90). 

(ii) The pass/fail analysis shall begin after 
an elapsed time of 10 seconds (mt=10). A pass 
or fail determination shall be made for the 
vehicle and the mode shall be terminated as 
follows: 

(A) The vehicle shall pass the high-speed 
mode and the mode shall be terminated at an 
elapsed time of 90 seconds (mt=90) if any 
measured values are less than or equal to the 
applicable short test standards as described 
in paragraph (VI)(a)(2) of this appendix. 

(B) The vehicle shall fail the high-speed 
mode and the mode shall be terminated if 
the requirements of paragraph 
(VI)(c)(1)(ii)(A) of this appendix are not sat-
isfied by an elapsed time of 90 seconds 
(mt=90). 

(C) Optional. The vehicle shall fail the 
first-chance test and any subsequent test 
shall be omitted if no exhaust gas concentra-
tion lower than 1800 ppm HC is found at an 
elapsed time of 30 seconds (mt=30). 

(2) First-chance idle mode. (i) The mode 
timer shall start (mt=0) when the vehicle en-
gine speed is between 350 and 1100 rpm. If the 
engine speed exceeds 1100 rpm or falls below 
350 rpm, the mode timer shall reset to zero 
and resume timing. The minimum first- 
chance idle mode length shall be determined 
as described in paragraph (VI)(c)(2)(ii) of this 
appendix. The maximum first-chance idle 
mode length shall be 90 seconds elapsed time 
(mt=90). 

(ii) The pass/fail analysis shall begin after 
an elapsed time of 10 seconds (mt=10). A pass 
or fail determination shall be made for the 
vehicle and the mode shall be terminated as 
follows: 

(A) The vehicle shall pass the idle mode 
and the test shall be immediately termi-
nated if, prior to an elapsed time of 30 sec-
onds (mt=30), measured values are less than 
or equal to 100 ppm HC and 0.5 percent CO. 

(B) The vehicle shall pass the idle mode 
and the test shall be terminated at the end 
of an elapsed time of 30 seconds (mt=30) if, 
prior to that time, the criteria of paragraph 
(VI)(c)(2)(ii)(A) of this appendix are not sat-
isfied, and the measured values are less than 
or equal to the applicable short test stand-
ards as described in paragraph (VI)(a)(2) of 
this appendix. 
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(C) The vehicle shall pass the idle mode 
and the test shall be immediately termi-
nated if, at any point between an elapsed 
time of 30 seconds (mt=30) and 90 seconds 
(mt=90), the measured values are less than or 
equal to the applicable short test standards 
as described in paragraph (VI)(a)(2) of this 
appendix. 

(D) The vehicle shall fail the idle mode and 
the test shall be terminated if none of the 
provisions of paragraphs (VI)(c)(2)(ii) (A), 
(B), and (C) of this appendix is satisfied by an 
elapsed time of 90 seconds (mt=90). Alter-
natively, the vehicle may be failed if the pro-
visions of paragraphs (VI)(c)(2)(i) and (ii) of 
this appendix are not met within the elapsed 
time of 30 seconds. 

(d) Second-chance test. (1) If the vehicle 
fails either mode of the first-chance test, the 
test timer shall reset to zero (tt=0) and a sec-
ond-chance test shall commence. The sec-
ond-chance test shall be performed based on 
the first-chance test failure mode or modes 
as follows: 

(A) If the vehicle failed only the first- 
chance high-speed mode, the second-chance 
test shall consist of a second-chance high- 
speed mode as described in paragraph 
(VI)(d)(2) of this appendix. The overall max-
imum test time shall be 280 seconds (tt=280). 

(B) If the vehicle failed only the first- 
chance idle mode, the second-chance test 
shall consist of a second-chance pre-condi-
tioning mode followed immediately by a sec-
ond-chance idle mode as described in para-
graphs (VI)(d) (3) and (4) of this appendix. 
The overall maximum test time shall be 425 
seconds (tt=425). 

(C) If both the first-chance high-speed 
mode and first-chance idle mode were failed, 
the second-chance test shall consist of the 
second-chance high-speed mode followed im-
mediately by the second-chance idle mode as 
described in paragraphs (VI)(d) (2) and (4) of 
this appendix. However, if during this sec-
ond-chance procedure the vehicle fails the 
second-chance high-speed mode, then the 
second-chance idle mode may be eliminated. 
The overall maximum test time shall be 425 
seconds (tt=425). 

(2) Second-chance high-speed mode—(i) Ford 
Motor Company and Honda vehicles. The en-
gines of 1981–1987 Ford Motor Company vehi-
cles and 1984–1985 Honda Preludes shall be 
shut off for not more than 10 seconds and 
then shall be restarted. The probe may be re-
moved from the tailpipe or the sample pump 
turned off if necessary to reduce analyzer 
fouling during the restart procedure. This 
procedure may also be used for 1988–1989 Ford 
Motor Company vehicles but should not be 
used for other vehicles. 

(ii) The mode timer shall reset (mt=0) 
when the vehicle engine speed is between 
2200 and 2800 rpm. If the engine speed falls 
below 2200 rpm or exceeds 2800 rpm for more 
than two seconds in one excursion, or more 

than six seconds over all excursions within 
30 seconds of the final measured value used 
in the pass/fail determination, the measured 
value shall be invalidated and the mode con-
tinued. The minimum second-chance high- 
speed mode length shall be determined as de-
scribed in paragraphs (VI)(d)(2) (iii) and (iv) 
of this appendix. If any excursion lasts for 
more than ten seconds, the mode timer shall 
reset to zero (mt=0) and timing resumed. The 
maximum second-chance high-speed mode 
length shall be 180 seconds elapsed time 
(mt=180). 

(iii) In the case where the second-chance 
high-speed mode is not followed by the sec-
ond-chance idle mode, the pass/fail analysis 
shall begin after an elapsed time of 10 sec-
onds (mt=10). A pass or fail determination 
shall be made for the vehicle and the mode 
shall be terminated as follows: 

(A) The vehicle shall pass the high-speed 
mode and the test shall be immediately ter-
minated if, prior to an elapsed time of 30 sec-
onds (mt=30), measured values are less than 
or equal to 100 ppm HC and 0.5 percent CO. 

(B) The vehicle shall pass the high-speed 
mode and the test shall be terminated if at 
the end of an elapsed time of 30 seconds 
(mt=30) if, prior to that time, the criteria of 
paragraph (VI)(d)(2)(iii)(A) of this appendix 
are not satisfied, and the measured values 
are less than or equal to the applicable short 
test standards as described in paragraph 
(VI)(a)(2) of this appendix. 

(C) The vehicle shall pass the high-speed 
mode and the test shall be immediately ter-
minated if, at any point between an elapsed 
time for 30 seconds (mt=30) and 180 seconds 
(mt=180), the measured values are less than 
or equal to the applicable short test stand-
ards as described in paragraph (VI)(a)(2) of 
this appendix. 

(D) The vehicle shall fail the high-speed 
mode and the test shall be terminated if 
none of the provisions of paragraphs 
(VI)(d)(2)(iii) (A), (B), and (C) of this appen-
dix is satisfied by an elapsed time of 180 sec-
onds (mt=180). 

(iv) In the case where the second-chance 
high-speed mode is followed by the second- 
chance idle mode, the pass/fail analysis shall 
begin after an elapsed time of 10 seconds 
(mt=10). A pass or fail determination shall be 
made for the vehicle and the mode shall be 
terminated as follows: 

(A) The vehicle shall pass the high-speed 
mode and the mode shall be terminated at 
the end of an elapsed time of 180 seconds 
(mt=180) if any measured values are less than 
or equal to the applicable short test stand-
ards as described in paragraph (VI)(a)(2) of 
this appendix. 

(B) The vehicle shall fail the high-speed 
mode and the mode shall be terminated if 
paragraph (VI)(d)(2)(iv)(A) of this appendix is 
not satisfied by an elapsed time of 180 sec-
onds (mt=180). 
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(3) Second-chance preconditioning mode. The 
mode timer shall start (mt=0) when engine 
speed is between 2200 and 2800 rpm. The mode 
shall continue for an elapsed time of 180 sec-
onds (mt=180). If the engine speed falls below 
2200 rpm or exceeds 2800 rpm for more than 
five seconds in any one excursion, or 15 sec-
onds over all excursions, the mode timer 
shall reset to zero and resume timing. 

(4) Second-chance idle mode—(i) Ford Motor 
Company and Honda vehicles. The engines of 
1981–1987 Ford Motor Company vehicles and 
1984–1985 Honda Preludes shall be shut off for 
not more than 10 seconds and then shall be 
restarted. The probe may be removed from 
the tailpipe or the sample pump turned off if 
necessary to reduce analyzer fouling during 
the restart procedure. This procedure may 
also be used for 1988–1989 Ford Motor Com-
pany vehicles but should not be used for 
other vehicles. 

(ii) The mode timer shall start (mt=0) 
when the vehicle engine speed is between 350 
and 1100 rpm. If the engine exceeds 1100 rpm 
or falls below 350 rpm the mode timer shall 
reset to zero and resume timing. The min-
imum second-chance idle mode length shall 
be determined as described in paragraph 
(VI)(d)(4)(iii) of this appendix. The maximum 
second-chance idle mode length shall be 90 
seconds elapsed time (mt=90). 

(iii) The pass/fail analysis shall begin after 
an elapsed time of 10 seconds (mt=10). A pass 
or fail determination shall be made for the 
vehicle and the mode shall be terminated as 
follows: 

(A) The vehicle shall pass the second- 
chance idle mode and the test shall be imme-
diately terminated if, prior to an elapsed 
time of 30 seconds (mt=30), measured values 
are less than or equal to 100 ppm HC and 0.5 
percent CO. 

(B) The vehicle shall pass the second- 
chance idle mode and the test shall be termi-
nated at the end of an elapsed time of 30 sec-
onds (mt=30) if, prior to that time, the cri-
teria of paragraph (VI)(d)(4)(iii)(A) of this ap-
pendix are not satisfied, and the measured 
values are less than or equal to the applica-
ble short test standards as described in para-
graph (VI)(a)(2) of this appendix. 

(C) The vehicle shall pass the second- 
chance idle mode and the test shall be imme-
diately terminated if, at any point between 
an elapsed time of 30 seconds (mt=30) and 90 
seconds (mt=90), measured values are less 
than or equal to the applicable short test 
standards described in paragraph (VI)(a)(2) of 
this appendix. 

(D) The vehicle shall fail the second- 
chance idle mode and the test shall be termi-
nated if none of the provisions of paragraphs 
(VI)(d)(4)(iii) (A), (B), and (C) of this appen-

dix is satisfied by an elapsed time of 90 sec-
onds (mt=90). 

[ 57 FR 52987, Nov. 5, 1992, as amended at 61 
FR 40946, Aug. 6, 1996] 

APPENDIX C TO SUBPART S OF PART 51— 
STEADY-STATE SHORT TEST STANDARDS 

(I) Short Test Standards for 1981 and Later 
Model Year Light-Duty Vehicles 

For 1981 and later model year light-duty 
vehicles for which any of the test procedures 
described in appendix B to this subpart are 
utilized to establish Emissions Performance 
Warranty eligibility (i.e., 1981 and later 
model year light-duty vehicles at low alti-
tude and 1982 and later model year vehicles 
at high altitude to which high altitude cer-
tification standards of 1.5 gpm HC and 15 
gpm CO or less apply), short test emissions 
for all tests and test modes shall not exceed: 

(a) Hydrocarbons: 220 ppm as hexane. 
(b) Carbon monoxide: 1.2%. 

(II) Short Test Standards for 1981 and Later 
Model Year Light-Duty Trucks 

For 1981 and later model year light-duty 
trucks for which any of the test procedures 
described in appendix B to this subpart are 
utilized to establish Emissions Performance 
Warranty eligibility (i.e., 1981 and later 
model year light-duty trucks at low altitude 
and 1982 and later model year trucks at high 
altitude to which high altitude certification 
standards of 2.0 gpm HC and 26 gpm CO or 
less apply), short test emissions for all tests 
and test modes shall not exceed: 

(a) Hydrocarbons: 220 ppm as hexane. 
(b) Carbon monoxide: 1.2%. 

APPENDIX D TO SUBPART S OF PART 51— 
STEADY-STATE SHORT TEST EQUIPMENT 

(I) Steady-State Test Exhaust Analysis System 

(a) Sampling system—(1) General require-
ments. The sampling system for steady-state 
short tests shall, at a minimum, consist of a 
tailpipe probe, a flexible sample line, a water 
removal system, particulate trap, sample 
pump, flow control components, tachometer 
or dynamometer, analyzers for HC, CO, and 
CO2, and digital displays for exhaust con-
centrations of HC, CO, and CO2, and engine 
rpm. Materials that are in contact with the 
gases sampled shall not contaminate or 
change the character of the gases to be ana-
lyzed, including gases from alcohol fueled ve-
hicles. The probe shall be capable of being 
inserted to a depth of at least ten inches into 
the tailpipe of the vehicle being tested, or 
into an extension boot if one is used. A dig-
ital display for dynamometer speed and load 
shall be included if the test procedures de-
scribed in appendix B to this subpart, para-
graphs (III) and (V), are conducted. Minimum 
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