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EFFECTIVE DATE NOTE: At 73 FR 37344, June 
30, 2008, § 1065.915 was amended by revising 
paragraph (a) before the table and para-
graphs (c), (d)(1) and (d)(5)(iii)(B), effective 
July 7, 2008. For the convenience of the user, 
the revised text is set forth as follows: 

§ 1065.915 PEMS instruments. 
(a) Instrument specifications. We recommend 

that you use PEMS that meet the specifica-
tions of subpart C of this part. For unre-
stricted use of PEMS in a laboratory or simi-
lar environment, use a PEMS that meets the 
same specifications as each lab instrument it 
replaces. For field testing or for testing with 
PEMS in a laboratory or similar environ-
ment, under the provisions of § 1065.905(b), 
the specifications in the following table 
apply instead of the specifications in Table 1 
of § 1065.205. 

* * * * * 

(c) Field-testing ambient effects on PEMS. We 
recommend that you use PEMS that are only 
minimally affected by ambient conditions 
such as temperature, pressure, humidity, 
physical orientation, mechanical shock and 
vibration, electromagnetic radiation, and 
ambient hydrocarbons. Follow the PEMS 
manufacturer’s instructions for proper in-
stallation to isolate PEMS from ambient 
conditions that affect their performance. If a 
PEMS is inherently affected by ambient con-
ditions that you cannot control, you may 
monitor those conditions and adjust the 
PEMS signals to compensate for the ambient 
effect. The standard-setting part may also 
specify the use of one or more field-testing 
adjustments or measurement allowances 
that you apply to results or standards to ac-
count for ambient effects on PEMS. 

(d) * * * 
(1) Recording ECM signals. If your ECM up-

dates a broadcast signal more or less fre-
quently than 1 Hz, process data as follows: 

(i) If your ECM updates a broadcast signal 
more frequently than 1 Hz, use PEMS to 
sample and record the signal’s value more 
frequently. Calculate and record the 1 Hz 
mean of the more frequently updated data. 

(ii) If your ECM updates a broadcast signal 
less frequently than 1 Hz, use PEMS to sam-
ple and record the signal’s value at the most 
frequent rate. Linearly interpolate between 
recorded values and record the interpolated 
values at 1 Hz. 

(iii) Optionally, you may use PEMS to 
electronically filter the ECM signals to meet 
the rise time and fall time specifications in 
Table 1 of this section. Record the filtered 
signal at 1 Hz. 

* * * * * 

(5) * * * 
(iii) * * * 

(B) Use a single BSFC value that approxi-
mates the BSFC value over a test interval 
(as defined in subpart K of this part). This 
value may be a nominal BSFC value for all 
engine operation determined over one or 
more laboratory duty cycles, or it may be 
any other BSFC that you determine. If you 
use a nominal BSFC, we recommend that 
you select a value based on the BSFC meas-
ured over laboratory duty cycles that best 
represent the range of engine operation that 
defines a test interval for field-testing. You 
may use the methods of this paragraph 
(d)(5)(iii)(B) only if it does not adversely af-
fect your ability to demonstrate compliance 
with applicable standards. 

* * * * * 

§ 1065.920 PEMS Calibrations and 
verifications. 

(a) Subsystem calibrations and 
verifications. Use all the applicable cali-
brations and verifications in subpart D 
of this part, including the linearity 
verifications in § 1065.307, to calibrate 
and verify PEMS. Note that a PEMS 
does not have to meet the system-re-
sponse specifications of § 1065.308 if it 
meets the overall verification de-
scribed in paragraph (b) of this section. 

(b) Overall verification. We require 
only that you maintain a record show-
ing that the particular make, model, 
and configuration of your PEMS meets 
this verification. We recommend that 
you generate your own record to show 
that your specific PEMS meets this 
verification, but you may also rely on 
data and other information from the 
PEMS manufacturer. If you upgrade or 
change the configuration of your 
PEMS, your record must show that 
your new configuration meets this 
verification. The verification consists 
of operating an engine over a duty 
cycle in the laboratory and statis-
tically comparing data generated and 
recorded by the PEMS with data simul-
taneously generated and recorded by 
laboratory equipment as follows: 

(1) Mount an engine on a dynamom-
eter for laboratory testing. Prepare the 
laboratory and PEMS for emission 
testing, as described in this part, to get 
simultaneous measurements. We rec-
ommend selecting an engine with emis-
sion levels close to the applicable duty- 
cycle standards, if possible. 

(2) Select or create a duty cycle that 
has all the following characteristics: 

VerDate Aug<31>2005 08:31 Sep 03, 2008 Jkt 214172 PO 00000 Frm 01048 Fmt 8010 Sfmt 8010 Y:\SGML\214172.XXX 214172er
ow

e 
on

 P
R

O
D

1P
C

71
 w

ith
 C

F
R



1039 

Environmental Protection Agency § 1065.925 

(i) Engine operation that represents 
normal in-use speeds, loads, and degree 
of transient activity. Consider using 
data from previous field tests to gen-
erate a cycle. 

(ii) A duration of (20 to 40) min. 
(iii) At least 50% of engine operating 

time must include at least 10 valid test 
intervals for calculating emission lev-
els for field testing. For example, for 
highway compression-ignition engines, 
select a duty cycle in which at least 
50% of the engine operating time can 
be used to calculate valid NTE events. 

(3) Starting with a warmed-up en-
gine, run a valid emission test with the 
duty cycle from paragraph (b)(2) of this 
section. The laboratory and PEMS 
must both meet applicable validation 
requirements, such as drift validation, 
hydrocarbon contamination validation, 
and proportional validation. 

(4) Determine the brake-specific 
emissions for each test interval for 
both laboratory and the PEMS meas-
urements, as follows: 

(i) For both laboratory and PEMS 
measurements, use identical values to 
determine the beginning and end of 
each test interval. 

(ii) For both laboratory and PEMS 
measurements, use identical values to 
determine total work over each test in-
terval. 

(iii) Apply any ‘‘measurement allow-
ance’’ to the PEMS data. If the meas-
urement allowance is normally added 
to the standard, subtract the measure-
ment allowance from the PEMS brake- 
specific emission result. 

(iv) Round results to the same num-
ber of significant digits as the stand-
ard. 

(5) Repeat the engine duty cycle and 
calculations until you have at least 100 
valid test intervals. 

(6) For each test interval and emis-
sion, subtract the lab result from the 
PEMS result. 

(7) If for each constituent, the PEMS 
passes this verification if any one of 
the following are true: 

(i) 91% or more of the differences are 
zero or less than zero. 

(ii) The entire set of test-interval re-
sults passes the 95% confidence alter-
nate-procedure statistics for field test-
ing (t-test and F-test) specified in sub-
part A of this part. 

EFFECTIVE DATE NOTE: At 73 FR 37345, June 
30, 2008, § 1065.920 was amended by revising 
paragraphs (a), (b)(4)(iii), and (b)(7) introduc-
tory text, effective July 7, 2008. For the con-
venience of the user, the revised text is set 
forth as follows: 

§ 1065.920 PEMS calibrations and 
verifications. 

(a) Subsystem calibrations and verifications. 
Use all the applicable calibrations and 
verifications in subpart D of this part, in-
cluding the linearity verifications in 
§ 1065.307, to calibrate and verify PEMS. Note 
that a PEMS does not have to meet the sys-
tem-response specifications of § 1065.308 if it 
meets the overall verification described in 
paragraph (b) of this section. This section 
does not apply to ECM signals. 

(b) * * * 
(4) * * * 
(iii) If the standard-setting part specifies 

the use of a measurement allowance for field 
testing, also apply the measurement allow-
ance during calibration using good engineer-
ing judgment. If the measurement allowance 
is normally added to the standard, this 
means you must subtract the measurement 
allowance from the measured PEMS brake- 
specific emission result. 

* * * * * 

(7) The PEMS passes this verification if 
any one of the following are true for each 
constituent: 

§ 1065.925 PEMS preparation for field 
testing. 

Take the following steps to prepare 
PEMS for field testing: 

(a) Verify that ambient conditions at 
the start of the test are within the lim-
its specified in the standard-setting 
part. Continue to monitor these values 
to determine if ambient conditions ex-
ceed the limits during the test. 

(b) Install a PEMS and any acces-
sories needed to conduct a field test. 

(c) Power the PEMS and allow pres-
sures, temperatures, and flows to sta-
bilize to their operating set points. 

(d) Bypass or purge any gaseous sam-
pling PEMS instruments with ambient 
air until sampling begins to prevent 
system contamination from excessive 
cold-start emissions. 

(e) Conduct calibrations and 
verifications. 

(f) Operate any PEMS dilution sys-
tems at their expected flow rates using 
a bypass. 
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