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the certificate which are still in the
possession of the engine manufacturer,
except in cases of such fraud or other
misconduct that makes the certificate
void ab initio.

§ 91.124 Request for hearing.

(a) An engine manufacturer may re-
quest a hearing on the Administrator’s
denial or revocation or voiding ab initio
of a certificate of conformity.

(b) The engine manufacturer’s re-
quest must be filed within 30 days of
the Administrator’s decision, be in
writing, and set forth the manufactur-
er’s objections to the Administrator’s
decision and data to support the objec-
tions.

(c) If, after review of the request and
supporting data, the Administrator
finds that the request raises a substan-
tial and factual issue, the Adminis-
trator will grant the engine manufac-
turer’s request for a hearing.

§ 91.125 Hearing procedures.

The hearing procedures set forth in
§§ 91.513, 91.514, and 91.515 apply to this
subpart.

§ 91.126 Right of entry and access.

Any engine manufacturer who has
applied for certification of a new en-
gine or engine family subject to certifi-
cation testing under this subpart must
admit or cause to be admitted to any
applicable facilities during operating
hours any EPA enforcement officer or
EPA authorized representative as pro-
vided in § 91.505.

Subpart C—Averaging, Banking,
and Trading Provisions

§ 91.201 Applicability.

The requirements of this subpart C
are applicable to all marine spark-igni-
tion engines subject to the provisions
of subpart A of this part 91.

§ 91.202 Definitions.

The definitions in subpart A of this
part apply to this subpart. The fol-
lowing definitions also apply to this
subpart:

Averaging for marine SI engines
means the exchange of emission credits

among engine families within a given
manufacturer’s product line.

Banking means the retention of ma-
rine SI engine emission credits by the
manufacturer generating the emission
credits for use in future model year
averaging or trading as permitted by
these regulations.

Eligible sales means marine SI en-
gines sold for purposes of being used in
the United States and include any en-
gine introduced into commerce in the
U.S. to be sold for use in the U.S.

Emission credits represent the amount
of emission reduction or exceedance,
by a marine SI engine family, below or
above the applicable emission stand-
ard, respectively. Emission reductions
below the standard are considered as
‘‘positive credits,’’ while emission
exceedances above the standard are
considered as ‘‘negative credits.’’ In ad-
dition, ‘‘projected credits’’ refer to
emission credits based on the projected
applicable production/sales volume of
the engine family. ‘‘Reserved credits’’
are emission credits generated within a
model year waiting to be reported to
EPA at the end of the model year. ‘‘Ac-
tual credits’’ refer to emission credits
based on actual applicable production/
sales volume as contained in the end-
of-year reports submitted to EPA.
Some or all of these credits may be re-
voked if EPA review of the end-of-year
reports or any subsequent audit ac-
tion(s) uncovers problems or errors.

Point of first retail sale means the
point at which the engine is first sold
directly to an end user. Generally, this
point is the retail boat or engine deal-
er. If the engine is sold first to a boat
or vessel manufacturer for installation
in a boat or vessel, the boat or vessel
manufacturer may be the point of first
retail sale if the boat or vessel manu-
facturer can determine if the engine is
or is not exported once they have sold
the boat or vessel. If the boat or vessel
manufacturer cannot determine if the
engine is or is not exported once they
have sold the boat or vessel, the engine
is presumed to not be exported, unless
the engine manufacturer can dem-
onstrate otherwise. Engine manufac-
turers must include engines in their
average if the engine is exported and
subsequently imported into the United
States installed in a boat or vessel and
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introduced into United States com-
merce.

Trading means the exchange of ma-
rine engine emission credits between
manufacturers.

§ 91.203 General provisions.
(a) The certification averaging, bank-

ing, and trading provisions for hydro-
carbon plus oxides of nitrogen emis-
sions from eligible marine SI engines
are described in this subpart.

(b) A marine SI engine family must
use the averaging provisions and may
use the banking and trading provisions
for hydrocarbon plus oxides of nitrogen
emissions if it is subject to regulation
under subpart B of this part with cer-
tain exceptions specified in paragraph
(c) of this section.

(c) Manufacturers of marine SI en-
gines may not use the banking and
trading provisions for new marine SI
engines:

(1) Which are exported, or
(2) Which are subject to state engine

emission standards unless the manu-
facturer demonstrates to the Adminis-
trator that inclusion of these engines
in banking and trading is appropriate.

(d) A manufacturer may certify ma-
rine SI engine families at Family
Emission Limits (FELs) above or below
the applicable emission standard, pro-
vided the summation of the manufac-
turer’s projected balance of all credit
transactions in a given model year is
greater than or equal to zero, as deter-
mined under § 91.207.

(1) A manufacturer of an engine fam-
ily with an FEL exceeding the applica-
ble emission standard must obtain
positive emission credits sufficient to
address the associated credit shortfall
via averaging, banking, or trading.

(2) An engine family with an FEL
below the applicable emission standard
may generate positive emission credits
for averaging, banking, or trading, or a
combination thereof. Emission credits
may not be used to offset an engine
family’s emissions that exceed its ap-
plicable FEL. Credits may not be used
to remedy nonconformity determined
by a production line testing, a Selec-
tive Enforcement Audit (SEA) or by re-
call (in-use) testing. However, in the
case of a manufacturer production line
testing or SEA failure, credits may be

used to allow subsequent production of
engines for the family in question if
the manufacturer elects to recertify to
a higher FEL. In the case of production
line testing a manufacturer may revise
the FEL based upon production line
testing results obtained under subpart
F and upon Administrator approval
pursuant to § 91.122(d).

(e) Credits generated in a given
model year may be used in the fol-
lowing three model years. Credits not
used by the end of the third model year
after being generated are forfeited.
Credits generated in one model year
may not be used for prior model years,
unless allowed under § 91.207.

(f) Manufacturers must demonstrate
compliance under the averaging, bank-
ing, and trading provisions for a par-
ticular model year by 270 days after the
model year. An engine family gener-
ating negative credits for which the
manufacturer does not obtain or gen-
erate an adequate number of positive
credits from the same or previous
model years will violate the conditions
of the certificate of conformity. The
certificate of conformity may be void-
ed ab initio pursuant to § 91.123 for this
engine family.

§ 91.204 Averaging.

(a) Negative credits from engine fam-
ilies with FELs above the applicable
emission standard must be offset by
positive credits from engine families
below the applicable emission stand-
ard, as allowed under the provisions of
this subpart. Averaging of credits in
this manner is used to determine com-
pliance under § 91.207(b).

(b) For model years through 2000,
outboard credits may not be summed
with personal watercraft credits, or
vice versa, for purposes of compliance
under § 91.207, except manufacturers
may, at their discretion, include per-
sonal watercraft credits with outboard
credits upon demonstration to the sat-
isfaction of the Administrator that the
personal watercraft engine is installed
in a hybrid vessel that is smaller than
a typical sterndrive or inboard vessel
and larger than a typical personal
watercraft. For model year 2001 and
later, manufacturers must sum credits
generated from outboard and personal
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watercraft to determine compliance
under § 91.207.

(c) Credits used in averaging may be
obtained from credits generated by an-
other engine family as allowed under
§ 91.204(b), in the same model year,
credits banked in the three previous
model years, or credits obtained
through trading.

§ 91.205 Banking.
(a) A manufacturer of a marine SI en-

gine family with an FEL below the ap-
plicable emission standard for a given
model year may bank credits in that
model year for use in averaging and
trading in the following three model
years. Negative credits must be banked
according to the requirements under
§ 91.207(c). Positive credits not used
within the three model years after they
are banked are forfeited.

(1) Early banking. (i) For outboard
engines in model year (MY) 1997, a
manufacturer may bank positive emis-
sion credits if the following conditions
are met: the manufacturer certifies
their entire marine outboard engine
product line for MY 1997 under the
emission standards applicable to MY
1998, the manufacturer demonstrates
compliance with the corporate average
standard under § 91.207(b), and the sum
of positive and negative credits under
§ 91.207 generates positive emission
credits, when the following formula is
used for purposes of the applicable
standard in § 91.207(a). The number of
credits that may be banked under this
paragraph is the number of positive
emission credits generated under the
provisions of the preceding sentence.
Marine engines certified under the pro-
visions of this paragraph are subject to
all of the requirements of this part.

HYDROCARBON PLUS OXIDES OF NITROGEN
EXHAUST EMISSION STANDARDS

[Grams per kilowatt-hour]

Model
year

P<4.3 kW
HC+NOX
Emission

standard by
model year

P>4.3 kW HC+NOX emission
standard by model year

1997 ... 276 (0.959 × (151 + 557/P0.9)+1.22)

(ii) For personal watercraft engines
in model year 1998, a manufacturer

may bank positive emission credits if
the following conditions are met: The
manufacturer certifies their entire ma-
rine personal watercraft engine prod-
uct line for MY 1998 under the emission
standards applicable to 1998 model year
outboard engine emission standards,
the manufacturer demonstrates com-
pliance with the corporate average
standard under § 91.207(b), and the sum
of positive and negative credits under
§ 91.207 generates positive emission
credits, when the following formula is
used for purposes of the applicable
standard § 91.207(a). The number of
credits that may be banked under this
paragraph is the number of positive
emission credits generated under the
provisions of the preceding sentence.
Marine engines certified under the pro-
visions of this paragraph are subject to
all of the requirements of this part.

HYDROCARBON PLUS OXIDES OF NITROGEN
EXHAUST EMISSION STANDARDS

[Grams per kilowatt-hour]

Model
year

P<4.3 kW
HC+NOX
emission

standard by
model year

P> 4.3 kW HC+NOX emission
standard by model year

1998 ... 276 (0.959 × (151 + 557/P0.9)) + 1.22)

(iii) For personal watercraft in model
year 1997, a manufacturer may bank
positive emission credits if the fol-
lowing conditions are met: the manu-
facturer certifies their entire marine
personal watercraft engine product line
for MY 1997 under the emission stand-
ards specified in the formula below for
PWC, the manufacturer demonstrates
compliance with the corporate average
standard under § 91.207(b), and the sum
of positive and negative credits under
§ 91.207 generates positive emission
credits, when the following formula is
used for purposes of the applicable
standard in § 91.207(a). The number of
credits that may be banked under this
paragraph is the number of positive
emission credits generated under the
provisions of the preceding sentence.
Marine engines certified under the pro-
visions of this paragraph are subject to
all of the requirements of this part.
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HYDROCARBON PLUS OXIDES OF NITROGEN
EXHAUST EMISSION STANDARDS

[Grams per kilowatt-hour]

Model
year

P<4.3 kW
HC+NOX
emission

standard by
model year

P> 4.3 kW HC+NOX emission
standard by model year

1997 ... 276 (0.959 × (151 + 557/P0.9)) + 1.22)

(b) A manufacturer may bank actual
credits only after the end of the model
year and after EPA has reviewed the
manufacturer’s end-of-year reports.
During the model year and before sub-
mittal of the end-of-year report, cred-
its originally designated in the certifi-
cation process for banking will be con-
sidered reserved and may be redesig-
nated for trading or averaging in the
end-of-year report and final report.

(c) Credits declared for banking from
the previous model year that have not
been reviewed by EPA may be used in
averaging or trading transactions.
However, such credits may be revoked
at a later time following EPA review of
the end-of-year report or any subse-
quent audit actions.

§ 91.206 Trading.

(a) A marine SI engine manufacturer
may exchange emission credits with
other marine SI engine manufacturers
in trading. These credits must be used
in the same averaging set as generated.

(b) Credits for trading can be ob-
tained from credits banked in the three
previous model years or credits gen-
erated during the model year of the
trading transaction. Traded credits ex-
pire if they are not used in averaging
within three model years following the
model year in which they were gen-
erated.

(c) Traded credits can be used for
averaging, banking, or further trading
transactions.

(d) In the event of a negative credit
balance resulting from a transaction,
both the buyer and the seller are liable,
except in cases involving fraud. Certifi-
cates of all engine families partici-
pating in a negative trade may be void-
ed ab initio pursuant to § 91.123.

§ 91.207 Credit calculation and manu-
facturer compliance with emission
standards.

(a) For each engine family, certifi-
cation emission credits (positive or
negative) are to be calculated accord-
ing to the following equation and
rounded, in accordance with ASTM
E29–93a, to the nearest gram. ASTM
E29–93a has been incorporated by ref-
erence. See § 91.6. Consistent units are
to be used throughout the equation.
The following equation is used to de-
termine hydrocarbon plus oxides of ni-
trogen credit status for an engine fam-
ily, whether generating positive credits
or negative credits:

S t sales std fel Power use
t

t

actual life ( ) × × −( ) × × ×

=
∑ 0 207

1 031

.

.

max µ

Where:
sales = the number of eligible sales tracked

to the point of first retail sale for the
given engine family during the model year.
Annual production projections are used to
project credit availability for initial cer-
tification. Actual sales volume is used in
determining actual credits for end of-year
compliance determination.

t = time in model years
Power = the average power of an engine fam-

ily in kW (sales weighted). The power of
each configuration is the rated output in
kilowatts as determined by SAE J1228.
This procedure has been incorporated by
reference. See § 91.6.

max actual life = maximum actual life spe-
cific to the power rating and the applica-
tion; max actual life = 2µlife

µlife = average actual life in years, specific to
the power rating and the application as
given below.
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Engine typ

Power

Watercraft

lifee

Outboard .

Personal 10

µ( )

× 





−
41 27

0 746

0 204

.

.

Power = as defined above.
µuse = mean use in hours per year. For out-

board engines,
µuse = 34.8 hrs /yr. For personal watercraft,

µuse = 77.3 hrs/yr;
S(t) = cumulative fraction survived at time

t;
S(t) = e¥(t×0.906/µlife)4.0

STD = the current and applicable marine SI
engine emission standard in grams per kil-
owatt hour as determined in § 91.104.

FEL = the family emission limit for the en-
gine family in grams per kilowatt hour.

(b) Manufacturer compliance with
the corporate average emission stand-
ard is determined on a corporate aver-
age basis at the end of each model
year. A manufacturer is in compliance
when the sum of positive and negative
emission credits it holds is greater
than or equal to zero, except as allowed
under paragraph (c) of this section.

(c)(1) Outboard Engines
(i) For model year 1998, a manufac-

turer is in compliance when the sum of
positive credits and negative emission
credits it holds is greater than or equal
to zero, including

(A) Credits generated in MY 1998 ex-
ceed 70% of the negative credits gen-
erated in MY 1998. The remaining nega-
tive credits (up to 30% of the total neg-
ative credits) must be banked.

(ii) For model year 1999, a manufac-
turer is in compliance when the posi-
tive credits generated in MY 1999 ex-
ceed the sum of 80% of the negative
credits generated in MY 1999 and the
negative credits banked in 1998. The re-
maining negative credits (up to 20% of
the total negative credits) must be
banked.

(iii) For model year 2000, a manufac-
turer is in compliance when the sum of
positive and negative emission credits
it holds is greater than or equal to
zero, including

(A) The negative credits banked in
MY 1998 and MY 1999 and

(B) Any adjustments to credits based
on adjustments to FELs resulting from
requirements in § 91.118(h)(1)(i). Manu-
facturers do not have to recalculate
compliance for model years 1998 and
1999.

(2) Personal watercraft engines. (i)
For model year 1999, a manufacturer is
in compliance when the positive cred-
its generated in MY 1999 exceed 50% of
the negative credits generated in MY
1999. The remaining negative credits
(up to 50% of the total negative cred-
its) must be banked.

(ii) For model year 2000, a manufac-
turer is in compliance when the sum of
positive and negative emission credits
it holds is greater than or equal to
zero, including

(A) The negative credits banked in
1999 and

(B) Any adjustments to credits based
on adjustments to FELs resulting from
requirements in § 91.118(h)(1)(i). Manu-
facturers do not have to recalculate
compliance for model year 1999.

(d) When a manufacturer is not in
compliance, the manufacturer will be
in violation of these regulations and
EPA may void ab initio the certificates
of engine families for which the manu-
facturer has not obtained sufficient
positive emission credits pursuant to
§ 91.123.

(e) Notwithstanding other provisions
of this part, for model years beginning
with model year 2000, a manufacturer
having a negative credit balance during
one period of up to four consecutive
model years will not be considered to
be in noncompliance in a model year up
through and including model year 2009
where:

(1) The manufacturer has a total an-
nual production of engines subject to
regulation under this part of 1000 or
less; and

(2) The manufacturer has not had a
negative credit balance other than in
three immediately preceding model
years, except as permitted under para-
graph (c) of this section; and

(3) The FEL(s) of the family or fami-
lies produced by the manufacturer are
no higher than those of the cor-
responding family or families in the
previous model year, except as allowed
by the Administrator; and
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(4) The manufacturer submits a plan
acceptable to the Administrator for
coming into compliance with future
model year standards including pro-
jected dates for the introduction or in-
creased sales of engine families having
FEL(s) below standard and projected
dates for discontinuing or reducing
sales of engines having FEL(s) above
standard; and

(5)(i) The manufacturer has set its
FEL using emission testing as pre-
scribed in subpart E of this part; or

(ii) The manufacturer has set its FEL
based on the equation and provisions of
§ 91.118(h)(1)(i) and the manufacturer
has submitted appropriate test data
and revised its FEL(s) and recalculated
its credits pursuant to the provisions
of § 91.118(h)(1); or

(iii) The manufacturer has set its
FEL using good engineering judge-
ment, pursuant to the provisions of
§ 91.118(h)(1)(ii) and (h)(2).

[64 FR 15239, Mar. 30, 1999, as amended at 65
FR 24314, Apr. 25, 2000]

§ 91.208 Certification.

(a) In the application for certifi-
cation a manufacturer must:

(1) Submit a statement that the en-
gines for which certification is re-
quested will not, to the best of the
manufacturer’s belief, cause the manu-
facturer to be in noncompliance under
§ 91.207(b) when all credits are cal-
culated for all the manufacturer’s en-
gine families.

(2) Declare an FEL for each engine
family for HC plus NOX. The FEL must
have the same number of significant
digits as the emission standard.

(3) Indicate the projected number of
credits generated/needed for this fam-
ily; the projected applicable produc-
tion/sales volume, by quarter; and the
values required to calculate credits as
given in § 91.207.

(4) Submit calculations in accordance
with § 91.207 of projected emission cred-
its (positive or negative) based on quar-
terly production projections for each
family.

(5)(i) If the engine family is projected
to have negative emission credits,
state specifically the source (manufac-
turer/engine family or reserved) of the
credits necessary to offset the credit

deficit according to quarterly projected
production.

(ii) If the engine family is projected
to generate credits, state specifically
(manufacturer/engine family or re-
served) where the quarterly projected
credits will be applied.

(b) All certificates issued are condi-
tional upon manufacturer compliance
with the provisions of this subpart both
during and after the model year of pro-
duction.

(c) Failure to comply with all provi-
sions of this subpart will be considered
to be a failure to satisfy the conditions
upon which the certificate was issued,
and the certificate may be deemed void
ab initio pursuant to § 91.123.

(d) The manufacturer bears the bur-
den of establishing to the satisfaction
of the Administrator that the condi-
tions upon which the certificate was
issued were satisfied or waived.

(e) Projected credits based on infor-
mation supplied in the certification ap-
plication may be used to obtain a cer-
tificate of conformity. However, any
such credits may be revoked based on
review of end-of-year reports, follow-up
audits, and any other verification steps
deemed appropriate by the Adminis-
trator.

§ 91.209 Maintenance of records.
(a) The manufacturer must establish,

maintain, and retain the following ade-
quately organized and indexed records
for each engine produced:

(1) EPA engine family,
(2) Engine identification number,
(3) Engine model year and build date,
(4) Power rating,
(5) Purchaser and destination, and
(6) Assembly plant.
(b) The manufacturer must establish,

maintain, and retain the following ade-
quately organized and indexed records
for each engine family:

(1) EPA engine family identification
code,

(2) Family Emission Limit (FEL) or
FELs where FEL changes have been
implemented during the model year,

(3) Power rating for each configura-
tion tested,

(4) Projected sales volume for the
model year, and

(5) Actual sales volume for the model
year for each FEL where FEL changes
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have been implemented during the
model year.

(c) Any manufacturer producing an
engine family participating in trading
reserved credits must maintain the fol-
lowing records on a quarterly basis for
each such engine family:

(1) The engine family,
(2) The actual quarterly and cumu-

lative applicable production/sales vol-
ume,

(3) The values required to calculate
credits as given in § 91.207,

(4) The resulting type and number of
credits generated/required,

(5) How and where credit surpluses
are dispersed, and

(6) How and through what means
credit deficits are met.

(d) The manufacturer must retain all
records required to be maintained
under this section for a period of eight
years from the due date for the end-of-
model year report. Records may be re-
tained as hard copy or reduced to
microfilm, ADP diskettes, and so forth,
depending on the manufacturer’s
record retention procedure; provided,
that in every case all information con-
tained in the hard copy is retained.

(e) Nothing in this section limits the
Administrator’s discretion in requiring
the manufacturer to retain additional
records or submit information not spe-
cifically required by this section.

(f) Pursuant to a request made by the
Administrator, the manufacturer must
submit to the Administrator the infor-
mation that the manufacturer is re-
quired to retain.

(g) EPA may void ab initio a certifi-
cate of conformity for an engine family
for which the manufacturer fails to re-
tain the records required in this sec-
tion or to provide such information to
the Administrator upon request pursu-
ant to § 91.123.

§ 91.210 End-of-year and final reports.
(a) End-of-year and final reports

must indicate the engine family, the
actual sales volume, the values re-
quired to calculate credits as given in
§ 91.207, and the number of credits gen-
erated/required. Manufacturers must
also submit how and where credit sur-
pluses were dispersed (or are to be
banked) and/or how and through what
means credit deficits were met. Copies

of contracts related to credit trading
must be included or supplied by the
broker, if applicable. The report must
include a calculation of credit balances
to show that the credit summation is
equal to or greater than zero.

(b) The sales volume for end-of-year
and final reports must be based on the
location of the point of first retail sale
(for example, retail customer or dealer)
also called the final product purchase
location.

(c)(1) End-of-year reports must be
submitted within 90 days of the end of
the model year to: Manager, Engine
Compliance Programs Group (6403–J),
US Environmental Protection Agency,
401 M Street SW, Washington, DC 20460.

(2) Final reports must be submitted
within 270 days of the end of the model
year to: Manager, Engine Compliance
Programs Group (6403–J), U.S. Environ-
mental Protection Agency, 401 M
Street SW, Washington, DC 20460.

(d) Failure by a manufacturer to sub-
mit any end-of-year or final reports in
the specified time for all engines is a
violation of § 91.1103(a)(2) and section
213(d) of the Clean Air Act for each en-
gine.

(e) A manufacturer generating cred-
its for banking only who fails to sub-
mit end-of-year reports in the applica-
ble specified time period (90 days after
the end of the model year) may not use
the credits until such reports are re-
ceived and reviewed by EPA. Use of
projected credits pending EPA review
is not permitted in these cir-
cumstances.

(f) Errors discovered by EPA or the
manufacturer in the end-of-year report,
including errors in credit calculation,
may be corrected in the final report up
to 270 days from the end of the model
year.

(g) If EPA or the manufacturer deter-
mines that a reporting error occurred
on an end-of-year or final report pre-
viously submitted to EPA under this
section, the manufacturer’s credits and
credit calculations must be recal-
culated. Erroneous positive credits will
be void except as provided in paragraph
(h) of this section. Erroneous negative
credit balances may be adjusted by
EPA.

(h) If within 270 days of the end of the
model year, EPA review determines a
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reporting error in the manufacturer’s
favor (that is, resulting in an increased
credit balance) or if the manufacturer
discovers such an error within 270 days
of the end of the model year, EPA shall
restore the credits for use by the man-
ufacturer.

§ 91.211 Notice of opportunity for
hearing.

Any voiding of the certificate under
§§ 91.203(f), 91.206(d), 91.207(d), 91.208(c),
or § 91.209(g) shall be made only after
the manufacturer concerned is offered
an opportunity for a hearing conducted
in accordance with §§ 91.512, 91.513 and
91.514 and, if a manufacturer requests
such a hearing, will be made only after
an initial decision by the Presiding Of-
ficer.

Subpart D—Emission Test
Equipment Provisions

§ 91.301 Scope; applicability.
(a) This subpart describes the equip-

ment required in order to perform ex-
haust emission tests on new marine
gasoline-fueled spark-ignition propul-
sion engines subject to the provisions
of subpart A of this part 91.

(b) Exhaust gases are sampled while
the test engine is operated using a
steady state test cycle on an engine dy-
namometer. Exhaust gas sampling may
be performed using either the raw gas
sampling method or the constant vol-
ume sampling (CVS) method. The ex-
haust gases receive specific component
analysis determining concentration of
pollutant, exhaust volume, the fuel
flow, and the power output during each
mode. Emissions are reported on a
gram per brake-kilowatt hour (g/kW-
hr). See subpart E of this part for a
complete description of the test proce-
dure.

(c) Additional information about sys-
tem design, calibration methodologies,
and so forth, for raw gas sampling can
be found in part 86, subpart D of this
chapter. Examples for system design,
calibration methodologies, and so
forth, for dilute sampling can be found
in part 86, subpart N of this chapter.

§ 91.302 Definitions.
The definitions in § 91.3 apply to this

subpart.

§ 91.303 Acronyms and abbreviations.

(a) The acronyms and abbreviations
in § 91.5 apply to this subpart.

(b) The symbols in Table 1 in appen-
dix A of this subpart apply to this sub-
part.

§ 91.304 Test equipment overview.

(a) All engines subject to this subpart
are tested for exhaust emissions. En-
gines are operated on dynamometers
meeting the specification given in
§ 91.305.

(b) The exhaust is tested for gaseous
emissions using either a constant vol-
ume sampling (CVS) system as de-
scribed in § 91.414, or using the raw gas
sampling system as described in
§ 91.421. Both systems require analyzers
(see paragraph (c) of this section) spe-
cific to the pollutant being measured.

(c) Analyzers used are a non-disper-
sive infrared detector (NDIR) absorp-
tion type for carbon monoxide and car-
bon dioxide analysis; paramagnetic de-
tector (PMD), zirconia (ZRDO), or elec-
trochemical type (ECS) for oxygen
analysis; a flame ionization detector
(FID) or heated flame ionization detec-
tor (HFID) type for hydrocarbon anal-
ysis; and a chemiluminescent detector
(CLD) or heated chemiluminescent de-
tector (HCLD) for oxides of nitrogen
analysis.

§ 91.305 Dynamometer specifications
and calibration accuracy.

(a) Dynamometer specifications. (1) The
dynamometer test stand and other in-
struments for measurement of engine
speed and torque must meet the accu-
racy requirements shown in Table 2 in
appendix A to this subpart. The dyna-
mometer must be capable of per-
forming the test cycle described in
§ 91.410.

(b) Dynamometer calibration accuracy.
(1) The dynamometer test stand and
other instruments for measurement of
engine torque and speed must meet the
calibration frequency shown in Table 2
in appendix to this subpart.

(2) A minimum of three calibration
weights for each range used is required.
The weights must be equally spaced
and traceable to within 0.5 percent of
National Institute of Standards and
Testing (NIST) weights. Laboratories
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