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effect of the deviation from the manu-
facturer’s recommended setting on 
emission performance characteristics 
as well as the likelihood that similar 
settings will occur on in-use engines. 
In determining likelihood, the Admin-
istrator may consider factors such as, 
but not limited to, the effect of the ad-
justment on engine performance char-
acteristics and information from simi-
lar in-use engines. 

(c) Service accumulation. (1) Unless 
otherwise approved by the Adminis-
trator, prior to performing exhaust 
emission production line testing, the 
manufacturer may accumulate up to 12 
hours of service on each test engine. 
For catalyst-equipped engines, the 
manufacturer must accumulate a num-
ber of hours equal to the number of 
hours accumulated to represent sta-
bilized emissions on the engine used to 
obtain certification. 

(2) Service accumulation must be 
performed in a manner using good engi-
neering judgment to obtain emission 
results representative of production 
line engines. 

(d) Unless otherwise approved by the 
Administrator, the manufacturer may 
not perform any maintenance on test 
engines after selection for testing. 

(e) If an engine is shipped to a remote 
facility for production line testing, and 
an adjustment or repair is necessary 
because of shipment, the engine manu-
facturer must perform the necessary 
adjustment or repair only after the ini-
tial test of the engine, except in cases 
where the Administrator has deter-
mined that the test would be impos-
sible or unsafe to perform or would per-
manently damage the engine. Engine 
manufacturers must report to the Ad-
ministrator, in the quarterly report re-
quired by § 90.709(e), all adjustments or 
repairs performed on test engines prior 
to each test. 

(f) If an engine cannot complete the 
service accumulation or an emission 
test because of a malfunction, the man-
ufacturer may request that the Admin-
istrator authorize either the repair of 
that engine or its deletion from the 
test sequence. 

(g) Testing. A manufacturer must test 
engines with the test procedure speci-
fied in subpart E of this part to dem-
onstrate compliance with the applica-

ble FEL (or standard where there is no 
FEL). If alternate or special test proce-
dures pursuant to regulations at § 90.120 
are used in certification, then those al-
ternate procedures must be used in pro-
duction line testing. 

(h) Retesting. (1) If an engine manu-
facturer reasonably determines that an 
emission test of an engine is invalid be-
cause of a procedural error, test equip-
ment problem, or engine performance 
problem that causes the engine to be 
unable to safely perform a valid test, 
the engine may be retested. A test is 
not invalid simply because the emis-
sion results are high relative to other 
engines of the family. Emission results 
from all tests must be reported to EPA. 
The engine manufacturer must also in-
clude a detailed explanation of the rea-
sons for invalidating any test in the 
quarterly report required in § 90.709(e). 
If a test is invalidated because of an 
engine performance problem, the man-
ufacturer must document in detail the 
nature of the problem and the repairs 
performed in order to use the after-re-
pair test results for the original test 
results. 

(2) Routine retests may be conducted 
if the manufacturer conducts the same 
number of tests on all engines in the 
family. The results of these tests must 
be averaged according to procedures of 
§ 90.709. 

§ 90.708 Cumulative Sum (CumSum) 
procedure. 

(a) (1) Manufacturers must construct 
separate CumSum Equations for each 
regulated pollutant (HC+NOX 
(NMHC+NOX) and CO) for each engine 
family. Test results used to calculate 
the variables in the CumSum Equa-
tions must be final deteriorated test 
results as defined in § 90.709(c). The 
CumSum Equation is constructed as 
follows: 

Ci=max[0 0R (Ci-1+Xi¥(FEL+F))] 

Where: 
Ci=The current CumSum statistic. 
Ci-1=The previous CumSum statistic. Prior to 

any testing, the CumSum statistic=0 (i.e. 
C0=0). 

Xi=The current emission test result for an 
individual engine. 

FEL=Family Emission Limit (the standard 
if no FEL). 

F=.25×s. 
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(2) After each test pursuant to para-
graph (a)(1) of this section, Ci is com-
pared to the action limit, H, the quan-
tity which the CumSum statistic must 
exceed, in two consecutive tests, before 
the engine family may be determined 
to be in noncompliance for a regulated 
pollutant for purposes of § 90.710. 

Where: 

H=The Action Limit. It is 5.0×s, and is a 
function of the standard deviation, s. 

s=is the sample standard deviation and is re-
calculated after each test. 

(b) After each engine is tested, the 
CumSum statistic shall be promptly 
updated according to the CumSum 
Equation in paragraph (a) of this sec-
tion. 

(c)(1) If, at any time during the 
model year, a manufacturer amends 
the application for certification for an 
engine family as specified in § 90.122(a) 
by performing an engine family modi-
fication (i.e. a change such as a run-
ning change involving a physical modi-
fication to an engine, a change in spec-
ification or setting, the addition of a 
new configuration, or the use of a dif-
ferent deterioration factor) with no 
changes to the FEL (where applicable), 
all previous sample size and CumSum 
statistic calculations for the model 
year will remain unchanged. 

(2) If, at any time during the model 
year, a manufacturer amends the appli-
cation for certification for an engine 
family as specified in § 90.122 (a) by 
modifying its FEL (where applicable) 
for future production, as a result of an 
engine family modification, the manu-
facturer must continue its calculations 
by inserting the new FEL into the sam-
ple size equation as specified in 
§ 90.706(b)(1) and into the CumSum 
equation in paragraph (a) of this sec-
tion. All previous calculations remain 
unchanged. If the sample size calcula-
tion indicates that additional tests are 
required, then those tests must be per-
formed. CumSum statistic calculations 
must not indicate that the family has 
exceeded the action limit for two con-
secutive tests. Where applicable, the 
manufacturer’s final credit report as 
required by § 90.210 must break out the 
credits that result from each FEL and 
corresponding CumSum analysis for 
the set of engines built to each FEL. 

(3) If, at any time during the model 
year, a manufacturer amends the appli-
cation for certification for an engine 
family as specified in § 90.122 (a) (or for 
an affected part of the year’s produc-
tion in cases where there were one or 
more mid-year engine family modifica-
tions), by modifying its FEL (where ap-
plicable) for past and/or future produc-
tion, without performing an engine 
modification, all previous sample size 
and CumSum statistic calculations for 
the model year must be recalculated 
using the new FEL. If the sample size 
calculation indicates that additional 
tests are required, then those tests 
must be performed. The CumSum sta-
tistic recalculation must not indicate 
that the family has exceeded the action 
limit for two consecutive tests. Where 
applicable, the manufacturer’s final 
credit report as required by § 90.210 
must break out the credits that result 
from each FEL and corresponding 
CumSum analysis for the set of engines 
built to each FEL. 

§ 90.709 Calculation and reporting of 
test results. 

(a) Initial test results are calculated 
following the applicable test procedure 
specified in § 90.707 (a). The manufac-
turer rounds these results to the num-
ber of decimal places contained in the 
applicable emission standard expressed 
to one additional significant figure. 

(b) Final test results are calculated 
by summing the initial test results de-
rived in paragraph (a) of this section 
for each test engine, dividing by the 
number of tests conducted on the en-
gine, and rounding to the same number 
of decimal places contained in the ap-
plicable standard expressed to one ad-
ditional significant figure. 

(c) The final deteriorated test results 
for each test engine are calculated by 
applying the appropriate deterioration 
factors, derived in the certification 
process for the engine to the final test 
results, and rounding to the same num-
ber of decimal places contained in the 
applicable standard. 

(d) If, at any time during the model 
year, the CumSum statistic exceeds 
the applicable action limit, H, in two 
consecutive tests for any regulated pol-
lutant, (HC+NOX (NMHC+NOX) or CO) 
the engine family may be determined 
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