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NOTE: This document is incorporated by referemcgection 1962.1, title 13, California
Code of Regulations (CCR). Additional requiremargsessary to complete an
application for certification of zero-emission veles and hybrid electric vehicles are
contained in other documents that are designed tesbd in conjunction with this
document. These other documents include:

1. “California Exhaust Emission Standards and Pestedures for 2001 and Subsequent
Model Passenger Cars, Light-Duty Trucks, and Medidumy Vehicles” (incorporated by
reference in section 1961(d), title 13, CCR);

2. “California Evaporative Emission Standards aedtTProcedures for 2001 and
Subsequent Model Motor Vehicles” (incorporated &igrence in section 1976(c), title 13,
CCR);

3. “California Refueling Emission Standards andt Rrecedures for 2001 and Subsequent
Model Motor Vehicles” (incorporated by referencesection 1978(b), title 13, CCR);

4, OBD Il (section 1968, et seq. title 13, CCRapplicable);

5. “California Environmental Performance Label Speations for 2009 and Subsequent
Model Year Passenger Cars, Light-Duty Trucks, amdliMm-Duty Passenger Vehicles”
(incorporated by reference in 1965, title 13, CCR);

6. Warranty Requirements (sections 2037 and 2@8818, CCR);

7. “Specifications for Fill Pipes and Openings obtgr Vehicle Fuel Tanks” (incorporated
by reference in section 2235, title 13, CCR);

8. Guidelines for Certification of Federally Cagd Light-Duty Motor Vehicles for Sale in
California (incorporated by section 1960.5, titey CCR); and

9. “California Non-Methane Organic Gas Test Procesl|i (incorporated by reference in
section 1961(d), title 13, CCR).
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CALIFORNIA EXHAUST EMISSION STANDARDS AND TEST PRO CEDURES FOR
2009 AND SUBSEQUENT MODEL ZERO-EMISSION VEHICLES AND
HYBRID ELECTRIC VEHICLES, IN THE PASSENGER CAR,
LIGHT-DUTY TRUCK AND MEDIUM-DUTY VEHICLE CLASSES

A. Applicability

The emission standards and test procedures iddlcisment are applicable to 2088d
subsequent model-year zero-emission passengetightsjuty trucks, and medium-duty
vehicles, and 2009 and subsequent model-year hglaadric passenger cars, light-duty trucks,
and medium-duty vehicles. The general procedurdseguirements necessary to certify a
vehicle for sale in California are contained in t@alifornia Exhaust Emission Standards and
Test Procedures for 2001 and Subsequent Model iges€ars, Light-Duty Trucks and
Medium-Duty Vehicles” (hereinafter “LDV/MDV TPs”gnd apply except as amended herein.

B. Definitions and Terminology.
1. Definitions.

In addition to the following, these test proceduresrporate by reference the definitions
and abbreviations set forth in the Title 40 Cod€ederal Regulations (CFR) §886.1803-01, the
definitions and abbreviations set forth in the LINDV TPs, and the definitions set forth in
section 1900, title 13, CCR.

“Advanced technology PZEV” or “AT PZEV” means any PZEV with an allowance
greater than 0.2 before application of the PZEWaatroduction phase-in multiplier.

“All-Electric Range” means the total miles driven electrically (witle #ngine off)
before the engine turns on for the first time, ratite battery has been fully charged. For a
blended off-vehicle charge capable hybrid electekicle, the equivalent all-electric range shall
be considered the “all-electric range” of the véhic

“All-Electric Range Test” means a test sequence used to determine theohage
electric vehicle or of a hybrid electric vehicletlout the use of its auxiliary power unit. The
All-Electric Range Test cycle consists of the Higlywuel Economy Schedule and the Urban
Dynamometer Driving Schedule (see section E ofglest procedures).

“Alternate Continuous Urban Test Schedule”means a series of the following
sequence: UDDS, 10 minute key-off hot soak, UDDf8, H0-20 minute key-off hot soak. This
alternate procedure may be substituted for thei@amtis Urban Test Schedule when the
Continuous Urban Test Schedule cannot be performed.

“Alternate Continuous Highway Test Schedule’means a series of the following
sequence: HFEDS, 15 second key-on pause, HFED3,0a88 minute key-off hot soak or a 15
second key-on pause. This alternate procedure maulistituted for the Continuous Highway
Test Schedule when the Continuous Highway Testd&dbeannot be performed.

“Auxiliary power unit” means a device that converts consumable fuel gy
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mechanical or electrical energy. Some examplesigiliary power units are internal combustion
engines, gas turbines, or fuel cells.

“Battery electric vehicle” or “BEV” means any vehicle that operates solely by use of a
battery or battery pack, or that is powered priigdhrough the use of an electric battery or
battery pack but uses a flywheel or capacitor shates energy produced by the electric motor or
through regenerative braking to assist in vehigleration.

“Battery or Battery pack” means any electrical energy storage device camgist any
number of individual battery modules or cells tisaised to propel a battery electric or hybrid
electric vehicle. These terms may also genericafigr to capacitor and flywheel energy storage
devices in the context of hybrid electric vehicles.

“Battery state-of-charge” means the quantity of electrical energy remaiiminiie
battery relative to the maximum rated capacityheflbattery expressed in percent.

“Blended off-vehicle charge capable hybrid electrivehicle” means an off-vehicle
charge capable hybrid electric vehicle that usestigine to supplement battery/electric motor
power during charge depleting operation.

“Blended operation mode” means an operating mode in which the energy ststage-
of-charge decreases, on average, while the vebkidieven and the engine is used occasionally
to support power requests.

“Charge-depleting net energy consumption’means the net electrical energyy, E
measured in watt-hours consumed by vehicle ovecliaege depleting cycle rangeusRk E.qcan
be expressed as AC or DC watt hours, where apatepri

“Charge-depleting (CD) mode” means an operating mode in which the energy storag
state-of-charge (SOC) may fluctuate but, on averagereases while the vehicle is driven.
Hybrid electric vehicles are required to be clasdibs either charge-sustaining or charge-
depleting over each driving cycle (i.e. UDDS, HFERS06, or SC03).

“Charge depleting actual range or Rga" means the distance traveled on the Urban
Charge Depleting Test Procedure at which the sthtdarge is first equal to the average state-
of-charge of the two consecutive UDDS used to @edirban Charge Depleting Test Procedure.
This range must be reported to the nearest 0. km(f®ee section F.11.9.)

“Charge depleting actual range, highway or Ryan” means the distance traveled on the
Highway Charge Depleting Test Procedure at whiehstate-of-charge is first equal to the
average state-of-charge of the HFEDS used to enHiigghway Charge Depleting Test
Procedure. This range must be reported to theese@rl miles.

“Charge depleting cycle range or Ry” means the distance traveled on the Urban or
Highway Charge Depleting Procedure up to the tgde@rior to where the state-of-charge is
above the lower bound state-of-charge tolerancerfertest cycle. This range will appear as the
sum of a discrete number of test cycle distancks fhnge shall be reported to the nearest 0.1
miles. (See section F.11.8.)

“Charge-sustaining net energy consumption’means the net electrical energy, Ecs,
measured in watt-hours consumed by vehicle dutivagge sustaining operation. For charge
sustaining operation, this number should be ~ 0.

“Charge-sustaining (CS) mode”’means an operating mode in which the energy storag
SOC may fluctuate but, on average, is maintainedcatrtain level while the vehicle is driven.
Hybrid electric vehicles are required to be clasdibs either charge-sustaining or charge-
depleting over each driving cycle (i.e. UDDS, HFERS06, or SC03).
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“Consumable fuel” means any solid, liquid, or gaseous matter tHaaises energy when
consumed by an auxiliary power unit.

“Continuous Urban Test Schedule’means a repeated series comprised of an Urban
Dynamometer Driving Schedules (UDDS), 40 CFR, Bé&rtAppendix I, which is incorporated
herein by reference; each test is followed by anirute key-off soak period.

“Continuous Highway Test Schedule’means a repeated series comprised of four
consecutive key-on Highway Fuel Economy Driving &hlles (HFEDS) with a 15 second key-
on pause in-between each HFEDS. If this schedulaat be performed continuously, a key-off
soak up to 30 minutes is permitted after everytfolfFEDS.

“Continuous US06 Test Schedulemeans a repeated series of US06 driving schedules
(US06) with a key-on idle period of not less thame eninute and not greater than two minutes
between each US06.

“Electric drive system” means an electric motor and associated poweretecs,
which provide acceleration torque to the drive wheemetime during normal vehicle operation.
This does not include components that could aetrastor, but are configured to act only as a
generator or engine starter in a particular veragglication.

“Electric range fraction” means the fraction of electrical energy deriveadnfioff-
vehicle charging and regenerative braking enerigyive to total traction energy used over the
charge depletion range on a specified drive cycle.

“Enhanced AT PZEV” means any PZEV that has an allowance of 1.0 atgreer
vehicle without multipliers and makes use of a Zi¥l.

“Equivalent all-electric range” means the portion of the total charge depletingea
attributable to the use of electricity from thetbat over the charge depleting range test.

“Fuel cell vehicle” or “FCV” means any vehicle that receives propulsion s@leiy an
onboard fuel cell power system.

“Fuel-fired heater” means a fuel burning device that creates hedhépurpose of
warming the passenger compartment of a vehiclelbes not contribute to the propulsion of the
vehicle.

“Grid-connected hybrid electric vehicle” means a hybrid electric vehicle that has the
capacity for the battery to be recharged from dboérd source of electricity and has some all-
electric range.

“Highway Fuel Economy Driving Schedule” or“HFEDS” means highway fuel
economy driving schedule. See 40 CFR Part 600.869(b).

“Hybrid electric vehicle” or “HEV” means any vehicle that can draw propulsion energy
from both of the following on-vehicle sources afretd energy: 1) a consumable fuel and 2) an
energy storage device such as a battery, capaaitiywheel.

“Hybrid fuel cell vehicle” or “HFCV” means any vehicle that receives propulsion
energy from both an onboard fuel cell power sysagich either a battery or a capacitor.

“Neighborhood Electric Vehicle” or “NEV " means a motor vehicle that meets the
definition of “low-speed vehicle” either in secti@85.5 of the Vehicle Code or in 49 CFR
8571.500 (July 1, 2000), and is certified to zemussion vehicle standards.

“‘NIST” means the National Institute of Standards and fi@olgy.

“Off-vehicle charge capable” means having the capability to charge a battem fan
off-vehicle electric energy source that cannot denected or coupled to the vehicle in any
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manner while the vehicle is being driven. A gr@hoected hybrid electric vehicle is one
example of an off-vehicle charge capable hybridtelevehicle.

“Placed in service” means having been sold or leased to an end-uderarust to a
dealer or other distribution chain entity, and ngvbeen individually registered for on-road use
by the California Department of Motor Vehicles.

“PZEV” means any vehicle that is delivered for sale ilif@aia and that qualifies for a
partial ZEV allowance of at least 0.2.

“Regenerative braking” means the partial recovery of the energy nornthigipated
into friction braking that is returned as electricarrent to an energy storage device.

“SAE J2572" means the “Recommended Practice for Measuring Garesumption and
Range of Fuel Cell and Hybrid Fuel Cell Vehicleelked by Compressed Gaseous Hydrogen,”
as published by the Society of Automotive EngineeSctober, 2008.

“Section 177 State’means a state that is administering the CalifoZiEs requirements
pursuant to section 177 of the federal Clean Air @2 U.S.C. 8 7507).

“*SC03” means the U.S. EPA SCO03 driving schedule repriegewnehicle operation with
air conditioning, as set forth in Appendix | of @FR Part 86.

“SOC Net Change Tolerance”means the state-of-charge net change tolerantestha
applied to the SOC Criterion for charge-sustairigigrid electric vehicles when validating an
emission test. See section E.9 and F.10 of thesegures for tolerance specifications.

“SOC Criterion” means the state-of-charge criterion that is agpbea charge-
sustaining hybrid electric vehicle to validate amssion test. The SOC Criterion requires that
no net change in battery energy occurs over a gegrcycle, i.e. the final battery state-of-charge
that is recorded at the end of the emission test el equivalent to the initial battery state-of-
charge that is set at the beginning of the emisgista The SOC Net Change Tolerance shall be
applied to the SOC Criterion.

“Type O, I, 1.5, 11, lll, IV, and V ZEV” all have the meanings set forth in section
C.4.4(a).

“US06” means the USO06 driving schedule for aggressiwendyias set forth in
Appendix | of 40 CFR Part 86.

“UDDS” means urban dynamometer driving schedule as ghtAppendix | of 40 CFR
Part 86.

“Zero-emission vehicle” or “ZEV” means any vehicle certified to zero-emission
standards.

“Zero-emission VMT” means the vehicle miles traveled with zero exhamsssions of
any criteria pollutant (or precursor pollutant).

“ZEV fuel” means a fuel that provides traction energy in @droEVs. Examples of
current technology ZEV fuels include electricitydnogen, and compressed air.
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2. Terminology.

Abbreviation Units

Charge Depleting Actual Range (urban cycle) cdaR mi
Charge Depleting to Charge Sustaining Range cdes R mi
Charge Depleting Net Energy Consumption od E wh
Charge Depleting C£Produced Iy g/mi
Charge Sustaining GProduced M g/mi
Highway Charge Depleting Actual Range cddR mi
Highway Charge Depleting Cycle Range cddR mi
Highway Electric Range Fraction ERF %
Highway Equivalent All-Electric Range EAER mi
Highway Equivalent All-Electric Range Energy Congation EAEREG wh/mi
Urban Charge Depleting Cycle Range cddR mi
Urban Electric Range Fraction ERF %
Urban Equivalent All-Electric Range EAER mi
Urban Equivalent All-Electric Range scaled to 40limit EAERu40 mi

Urban Equivalent All-Electric Range Energy Consuinpt EAEREG wh/mi
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C. Zero-Emission Vehicle Standards.

1. ZEV Emission Standard. The Executive Officer shall certify new 2009 and
subsequent model passenger cars, light-duty trarétsnedium-duty vehicles as ZEVs if the
vehicles produce zero exhaust emissions of amgripollutant (or precursor pollutant) under
any and all possible operational modes and comditio

2. Percentage ZEV Requirements

21 General Percentage ZEV Requirement.

(a) Basic Requirement.he minimum percentage ZEV requirement for each
manufacturer is listed in the table below as thegage of the PCs and LDT1s, and LDT2s to

the extent required by section C.2.2(c), produgethe manufacturer and delivered for sale in
California that must be ZEVs, subject to the candg in section C.2.2.

Model Years Minimum ZEV Requirement
2009 through 2011 11 %
2012 through 2014 12 %
2015 through 2017 14 %
2018 and subsequent 16 %

(b) Calculating the Number of Vehicles to Which thecBetage ZEV Requirement is
Applied. For the 2009 through 2011 model years, a manuits production volume of PCs
and LDT1s, and LDT2s as applicable, produced afhdetdted for sale in California will be based
on the three-year average of the manufacturerismelof PCs and LDT1s, and LDT2s as
applicable, produced and delivered for sale inf@adia in the 2003 through 2005 model years.
For 2012 and subsequent model years, a manufdstpreduction volume for the given model
year will be based on the three-year average afndeufacturer’s volume of PCs and LDT1s,
and LDT2s, as applicable, produced and delivereddte in California in the prior fourth, fifth
and sixth years [for example, 2013 model-year ZE§uirements will be based on California
production volumes of PCs and LDT1s, and LDT2spgdieable, for the 2007 to 2009 model
years]. This production averaging is used to detez ZEV requirements only, and has no effect
on a manufacturer’s size determination. As anradte/e to the three year averaging of prior
year production described above, a manufactureretezy to base its ZEV obligation on the
number of PCs and LDT1s, and LDT2s, as applicadrtejuced by the manufacturer and
delivered for sale in California that same modelryeFor 2012 and subsequent model years, a
manufacturer may, on an annual basis, select ghldhree-year average or the same
model-year calculation method. In applying the Zt€quirement, a PC, LDT1, or LDT2 as
applicable, that is produced by one manufacturer,(Manufacturer A), but is marketed in
California by another manufacturer (e.g., Manufest) under the other manufacturer’s
(Manufacturer B) nameplate, shall be treated aggdween produced by the marketing
manufacturer (Manufacturer B).
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(c) Phase-in of ZEV Requirements for LDT2Beginning with the ZEV requirements
for the 2009 model year, a manufacturer's LDT2 putithn shall be included in determining the
manufacturer’s overall ZEV requirement under sec@o2.1(a) in the increasing percentages
shown in the table below.

2009 2010 2011 2012+
51% 68% 85% 100%

(d) Exclusion of ZEVs in Determining a ManufactureraeS Volume.ln
calculating, for purposes of sections C.2.1(b) @gdthe volume of PCs, LDT1s and LDT2s a
manufacturer has produced and delivered for sal&lifornia, the manufacturer shall exclude
the number of ZEVs produced by the manufacturebya subsidiary in which the manufacturer
has a greater than 50 percent ownership intemegtilalivered for sale in California.

2.2 Requirements for Large Volume Manufacturers.

€)) Primary Requirements for Large Volume Manufactutarsugh Model Year
2011 In the 2009 through 2011 model years, a manufactmust meet at least 22.5 percent of
its ZEV requirement with ZEVs or ZEV credits gertethby such vehicles, and at least another
22.5 percent with ZEVs, AT PZEVs, or credits geteatdy such vehicles. The remainder of the
manufacturer's ZEV requirement may be met usingVPZ&r credits generated by such vehicles.

(b)  Alternative Requirements for Large Volume Manufiatu
(2) Minimum Floor for Production of Type Ill ZEVs.
(A) [RESERVED]

(B) Requirement For the 2009-2011 Model Yeaksmanufacturer electinrghe
alternative compliance requirements during modaty2009 through 2011 must produce ZEV
credits equal to 0.82 percent of the manufactussré&rage annual California sales of PCs and
LDT1s, and LDT2s, as applicable, over the three-peaod from model years 2003 through
2005, though production, delivery for sale, anctehaent in service of ZEVs, other than NEVs
and Type 0 ZEVs, using credit ratios for each ZE¥& compared to a Type Il prescribed in the
table below, or submit an equivalent number of ksegenerated by such vehicles.

ZEV Types Credit Substitution Ratig
Type | 2
Type .5 1.6
Type ll 1.33
Type IV 0.8
Type V 0.57

() Manufacturers may use credits generated by 2483 model-year ZEVs that qualify
for an extended service multiplier under sectiod 10r a year primarily during calendar years
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2009-2011, provided that 33 years of such a mugtiplill equal 4 ZEV credits.
(C) [RESERVED]
(D) [RESERVED]
(E) [RESERVED]

(F) Exclusion of Additional Credits for Transportati@ystemsAny additional
credits for transportation systems generated inrdence with section C.7.5 shall not be counted
towards compliance with this section C.2.2(b)(1)(B)

(G) Carry-over of Excess Credit&ZEV credits generated from excess production in
model years 2005 through 2008 may be carried fahaad applied to the 2009 through 2011
minimum floor requirement specified in section @(B)(1)(B) provided that the value of these
carryover credits shall be based on the modelipeahich the credits anesed Beginning with
the 2012 model year, these credits may no longeisbd to meet the ZEV requirement; they may
be used as Enhanced AT PZEV, AT PZEV, or PZEV tsedlEV credits earned in model year
2009 and subsequent would be allowed to be caoi@dard for two years for application to the
ZEV requirement. For example, ZEV credit earnethan2010 model year would retain full
flexibility through the 2012 model year, at whichné that credit could only be used as Enhanced
AT PZEV, AT PZEV, or PZEV credits, and could notumeed to satisfy the ZEV credit
obligation, which may only be satisfied with cregiénerated from ZEVs.

(H) Failure to Meet Requirement for Production of ZEVsmanufacturer that, after
electing the alternative requirements in sectidh Z{b) for any model year from 2009 through
2011, fails to meet the requirement in section Z{H(1)(B) by the end of the 2011 model year,
shall be treated as subject to the primary requergmin section C.2.1(a) for the 2009 through
2011 model years.

()] Rounding ConventionThe number of ZEVs needed for a manufacturer under
section C.2.2(b)(1)(B) shall be rounded to the estavhole number.

(2) Compliance With Percentage ZEV Requiremefrighe 2009 through 2011
model years, a manufacturer electing the alteraatompliance requirements in a given model
year must meet at least 45 percent of its ZEV requent for that model year with ZEVs, AT
PZEVs or Enhanced AT PZEVs, or credits generataah such vehicles. ZEV credits generated
for compliance with the alternative requirementsryany given model year will be applied to
the 45 percent which may be met with ZEVs, AT PZHsishanced AT PZEVs, or credits
generated from such vehicles, but not PZEVs. €hwainder of the manufacturer's ZEV
requirement may be met using PZEVs or credits geedifrom such vehicles.

3) Sunset of Alternative Requirements After the 20@del1Y ear. The alternative
requirements in section C.2.2(b) are not availaftler the 2011 model year.
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(c) Election of the Primary or Alternative RequiremefutsLarge Volume
Manufacturers. A manufacturer shall be subject to the primar)¥ZEquirements for the 2009
model year unless it notifies the Executive Officewriting prior to the start of the 2009 model
year that it is electing to be subject to the aktive compliance requirements for that model
year. Thereafter, a manufacturer shall be subgeitte same compliance option as applied in the
previous model year unless it notifies the Exe@u@fficer in writing prior to the start of a new
model year that it is electing to switch to theastbompliance option for that new model year.
However, a manufacturer that has previously eletttegrimary ZEV requirements for one or
more of the 2009 through 2011 model years may poitine end of the 2011 model year elect the
alternative compliance requirements for the 2008ugh 2011 model years upon a
demonstration that it has complied with all of #pplicable requirements for that period in
section C.2.2(b)(1)(B).

(d) Requirements for Large Volume Manufacturers in Md@ars 2012 through
2017.

(2) 2012 through 2014 Requiremenfs manufacturer must meet the total ZEV
obligation with ZEVs or ZEV credits generated byglswehicles, excluding NEVs and Type O
ZEVs, equal to at least 0.79% of its annual salss\g either production volume determination
method described in section C.2.1(b) No more 8@ of the total obligation may be met with
PZEVs, No more than 75% of the total obligatiornyrha met with AT PZEVs. No more than
93.4% may be met with Enhanced AT PZEVs, Type 0 ZEwd NEVs, other than limits
described in section C.7.6. The entire requiremeyt be met solely with ZEVs.

(2) 2015 through 2017 Requiremen&s.manufacturer must meet its ZEV obligation
with ZEVs or ZEV credits generated by such vehiagtegluding NEVs and Type 0 ZEVs, equal
to at least 3% of its annual sales, using eithedgection volume determination method described
in section C.2.1(b). No more than 42.8% of thaltobligation may be met with PZEVs, No
more than 57.1% of the total obligation may be wig¢h AT PZEVs. No more than 78.5% may
be met with Enhanced AT PZEVs, Type 0 ZEVs, and BEdther than limits described in section
C.7.6. The entire requirement may be met solellf WEVs.

3) The following table enumerates a manufacturanisual percentage obligation for
the 2012 though 2017 model years if the manufacpneduces the minimum number of credits
required to meet its ZEV obligation and the maximpencentage for the Enhanced AT PZEV,
AT PZEV, and PZEV categories.

Total ZEV Minimum Enhanced AT
Years Percent ZEV floor PZEVs, Type| AT PZEVs PZEVs
Requirement 0s,or NEVs
2012 — 2014 12 0.79 2.21 3.0 6.0
2015 — 2017 14 3.0 3.0 2.0 6.0
Cc-4
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4) Use of Additional Credits for Transportation SysserAny additional credits for
transportation systems generated in accordancesedtion C.7.5 may be used to meet up to one
tenth of the portion of the ZEV obligation whichust be met with ZEVs, specified in section
C.2.2(d).

(e) Requirements for Large Volume Manufacturers in Mdaar 2018 and
Subsequentin the 2018 and subsequent model years, a mantgachust meet a ZEV total
percent requirement of 16 percent. The maximurtiggoof a manufacturer’s percentage ZEV
requirement that may be satisfied by PZEVs thahatdenhanced AT PZEVs or AT PZEVS, or
credits generated by such vehicles, is limited pe&ent of the manufacturer’s applicable
California PC, LDT1, and LDT2 production volume;Hamced AT PZEVs and AT PZEVs or
credits generated by such vehicles may be useer&tbne or in combination, to meet up to one-
half of the manufacturer’s remaining ZEV requireinen

2.3 Requirements for Intermediate Volume Manufactuers. In 2009 and
subsequent model years, an intermediate volume faetover may meet its ZEV requirement
with up to 100 percent PZEVs or credits generatesigh vehicles.

2.4  Requirements for Small Volume Manufacturers andndependent Low
Volume Manufacturers. A small volume manufacturer or an independentyolume
manufacturer is not required to meet the percerdagérequirements. However, a small
volume manufacturer or an independent low volumaufecturer may earn and market credits
for the ZEVs or PZEVs it produces and deliversdale in California.

2.5 Counting ZEVs and PZEVs in Fleet Average NMOG Calclations. For
purposes of calculating a manufacturer’s fleet ageMNMOG value and NMOG credits under
sections 1961(b) and (c), title 13, CCR, a vehieldified as a ZEV is counted as one ZEV, and a
PZEV is counted as one SULEV certified to the 180,file standards, regardless of any ZEV
or PZEV multipliers.

2.6 [RESERVED]

2.7 Changes in Small Volume, Independent Low Volumeand Intermediate
Volume Manufacturer Status.

(a) Increases in California Production Volumé 2009 and subsequent model years, if a
small volume manufacturer’s average California piithn volume exceeds 4,500 units of new
PCs, LDTs, and MDVs based on the average numbegtotles produced and delivered for sale
for the three previous consecutive model yeard,ar independent low volume manufacturer’s
average California production volume exceeds 10(00& of new PCs, LDTs, and MDVs based
on the average number of vehicles produced andedeti for sale for the three previous
consecutive model years, the manufacturer shdthmger be treated as a small volume, or
independent low volume manufacturer, as applicaid,shall comply with the ZEV
requirements for intermediate volume manufactuspplicable, beginning with the sixth
model year after the last of the three consecumigdel years.
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If an intermediate volume manufacturer’'s averagié@aia production volume exceeds
60,000 units of new PCs, LDTs, and MDVs based eratlerage number of vehicles produced
and delivered for sale for the three previous coumsee model years (i.e., total production
volume exceeds 180,000 vehicles in a three-ye@w@®ethe manufacturer shall no longer be
treated as an intermediate volume manufactureshall, beginning with the sixth model year
after the last of the three consecutive model yearsiply with all ZEV requirements for large
volume manufacturers.

Requirements will begin in the fourth model yedhea than the sixth model yeahen a
manufacturer ceases to be a small or intermedateme manufacturer in 2003 or subsequent
years due to the aggregation requirements in ntgjonwnership situations, except that if the
majority ownership in the manufacturer was acqupedr to the 2001 model year, the
manufacturer must comply with the stepped-up ZEyurements starting in the 2010 model
yeatr.

(b) Decreases in California Production VolumkE.a manufacturer’s average California
production volume falls below 4,500, 10,000 or 60,@nits of new PCs, LDTs, and MDVs, as
applicable, based on the average number of velpectekiced and delivered for sale for the three
previous consecutive model years, the manufactivat be treated as a small volume,
independent low volume, or intermediate volume niacturer, as applicable, and shall be
subject to the requirements for a small volumegpwhdent low volume, or intermediate volume
manufacturer beginning with the next model year.

(c) Calculating California Production Volume in ChangkeOwnership Situations.
Where a manufacturer experiences a change in olipersa particular model year, the change
will affect application of the aggregation requirems on the manufacturer starting with the next
model year. The manufacturer's small or intermeet@lume manufacturer status for the next
model year shall be based on the average Califprnoiduction volume in the three previous
consecutive model years of those manufacturers evpasgluction volumes must be aggregated
for that next model year. For example, where a gbaf ownership during the 2010 model year
results in a requirement that the production volwi&lanufacturer A be aggregated with the
production volume of Manufacturer B, Manufactures Atatus for the 2011 model year will be
based on the production volumes of Manufactureasd B in the 2008-2010 model years.
Where the production volume of Manufacturer A maestaggregated with the production
volumes of Manufacturers B and C for the 2010 mgeal, and during that model year a change
in ownership eliminates the requirement that Mactufiger B’s production volume be aggregated
with Manufacturer A’s, Manufacturer A’s status tbe 2011 model year will be based on the
production volumes of Manufacturers A and C in2008-2010 model years. In either case, the
lead time provisions in sections C2.7(a) and (bl) agply.
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3. Partial ZEV Allowance Vehicles (PZEVs).

3.1 Introduction. This section C.3 sets forth the criteria for igymg vehicles
delivered for sale in California as PZEVs. A PZE\A vehicle that cannot be certified as a ZEV
but qualifies for a PZEV allowance of at least 0.2.

3.2 Baseline PZEV Allowance In order for a vehicle to be eligible to receave
PZEV allowance, the manufacturer must demonstiatgtiance with all of the following
requirements. A qualifying vehicle will receivédbaseline PZEV allowance of 0.2.

(@) SULEV StandardsCertify the vehicle to the 150,000-mile SULEV exist
emission standards for PCs and LDTs in section (96, title 13, CCR. Bi-fuel, fuel-flexible
and dual-fuel vehicles must certify to the applleal0,000-mile SULEV exhaust emission
standards when operating on both fuels;

(b) Evaporative EmissionsCertify the vehicle to the evaporative emissitandards
in section 1976(b)(1)(E), title 13, CCR zero-fuehporative emissions standards);

(c) OBD. Certify that the vehicle will meet the applicable-board diagnostic
requirements in sections 1968.1 or 1968.2, titleAGR, as applicable, for 150,000 miles; and

(d) Extended WarrantyExtend the performance and defects warranty gesed forth
in sections 2037(b)(2) and 2038(b)(2) to 15 years5®,000 miles, whichever occurs first,
except that the time period is to be 10 years foera emission energy storage device used for
traction power (such as a battery, ultracapaattoother electric storage device).

3.3  Zero-Emission VMT PZEV Allowance.
(@) Calculation of Zero Emission VMT AllowancA.vehicle that meets the

requirements of section C.3.2 and has zero-emisahitle miles traveled (“VMT”) capability
will generate an additional zero emission VMT PZ&l\bwance, calculated as follows:

Range Zero-emission VMT Allowance
EAER, < 10 miles 0.0
EAER, > 10 miles EAER, X (1 — URgcd9/11.028
and

Rc.4a=10 miles to 40 miles

Rcda> 40 miles EAER,4029.63

The urban equivalent all-electric range (EAEBNd charge depleting actual range (urban cycle)
(Redg shall be determined in accordance with sectioh$ Bnd F.5.4, respectively, of these test
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procedures. The utility Factor (UF) based on tinrge depleting actual range (urban cycle)
(Redg shall be determined according to SAE J2841 Maado.

(b)  Alternative ProceduresAs an alternative to determining the zero-emisSMT
allowance in accordance with the preceding se@i@3(a), a manufacturer may submit for
Executive Officer approval an alternative procedoredetermining the zero-emission VMT
potential of the vehicle as a percent of total VMIGng with an engineering evaluation that
adequately substantiates the zero-emission VM Trdtation. For example, an alternative
procedure may provide that a vehicle with zero-emaiss of one regulated pollutant (e.g., NOXx)
and not another (e.g., NMOG) will qualify for a aemission VMT allowance of 1.5.

(c) [RESERVED].

3.4  PZEV Allowance for Advanced ZEV Componentry. A vehicle that meets the
requirements of section C.3.2 may qualify for aneated componentry PZEV allowance as
provided in this section 3.4.

(@) Use of High Pressure Gaseous Fuel or Hydrogen §®&ystemA vehicle
equipped with a high pressure gaseous fuel staggjem capable of refueling at 3600 pounds
per square inch or more and operating exclusivelthes gaseous fuel shall qualify for an
advanced componentry PZEV allowance of 0.2. Adletsapable of operating exclusively on
hydrogen stored in a high pressure system capabééuzling at 5000 pounds per square inch or
more, stored in nongaseous form, or at cryogempézatures, shall instead qualify for an
advanced componentry PZEV allowance of 0.3.
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(b)
(1)

Use of a Qualifying HEV Electric Drive System

Classification of HEVsHEVs qualifying for additional advanced compomgnt
PZEV allowance or allowances that may be usedamh PZEV category are classified in one
of five types of HEVs based on the criteria in thikowing table.

Characteristics Type C Type D Type E Type F Type G
Zero Emission Zero-Emission
Electric Drive VMT allowance; | VMT allowance;>
System Peak | >10kW | > 10kW | > 50 kW = 10 mile 10 mile all-electric
Power Output all-electric range | range (USO06 drive
(UDDS drive cycle)
cycle)
Traction Drive <60 > 60
System Voltage| Volts Volts = 60 volts > 60 volts 2 60 volts
;:)a:)cstlton Drive Yes Yes Yes Yes Yes
Rege_neratlve Yes Yes Yes Yes Yes
Braking
Idle Start/Stop Yes Yes Yes Yes Yes
(2) [RESERVED].
(3) [RESERVED].
4) Type C HEVs.A PZEV that the manufacturer demonstrates tod¢hsonable

satisfaction of the Executive Officer meets altlod criteria for a Type C HEV, and that is
equipped with an advanced traction energy storggfers — such as lithium ion batteries, nickel
metal-hydride batteries, ultracapacitors, or ofirilar systems — with a design lifetime of at
least 10 years, qualifies for an additional advdra@mponentry allowance of 0.2 in the 2009
through 2011 model years, 0.15 in the 2012 thr&@j¥ model years, and 0.1 in the 2015 and

subsequent model years.

(5)

(6)

As Amended:

Type D HEVs.A PZEYV that the manufacturer demonstrates taeasonable
satisfaction of the Executive Officer meets altlod criteria for a Type D HEV qualifies for an
additional advanced componentry allowance of 0#hé2009 through 2011 model years,
0.35 in the 2012 through 2014 model years, and i0.#% 2015 and subsequent model years.

Type E HEVs.A PZEV that the manufacturer demonstrates ta¢hsonable
satisfaction of the Executive Officer meets alttod criteria for a Type E HEV qualifies for an
additional advanced componentry allowance of 0#&2009 through 2011 model years,
0.45 in the 2012 through 2014 model years, and i0.8% 2015 and subsequent model years.

December 2, 2009
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(7)  Type F HEVs.A PZEV that the manufacturer demonstrates taeasonable
satisfaction of the Executive Officer meets altlod criteria for a Type F HEV, including
achieving 10 miles or more of all-electric UDDS ganqualifies for an additional advanced
componentry allowance of 0.72 in the 2009 through12model years, 0.67 in the 2012 through
2014 model years, and 0.57 in the 2015 and subseqalel years.

(8) Type G HEVs.A PZEV that the manufacturer demonstrates to¢hsonable
satisfaction of the Executive Officer meets altlod criteria for a Type G HEV, including
achieving 10 miles or more of all-electric USO6ganqualifies for an additional advanced
componentry allowance of 0.95 in the 2009 throughl2model years, 0.9 in the 2012 through
2014 model years, and 0.8 in the 2015 and subsemqmatel years.

(9)  Severability. In the event that all or part of section C.3.40b)8) is found
invalid, the remainder of these standards andotestedures, including the remainder of
section C.3.4(b)(1)-(8), remains in full force aftect.

3.5 PZEV Allowance for Low Fuel-Cycle Emissions A vehicle that makes
exclusive use of fuel(s) with very low fuel-cyclmissions shall receive a PZEV allowance of
0.3. In order to receive the PZEV low fuel-cychaissions allowance, a manufacturer must
demonstrate to the Executive Officer, using peeierged studies or other relevant information,
that NMOG emissions associated with the fuel(siiusethe vehicle (on a grams/mile basis) are
lower than or equal to 0.01 grams/mile. Fuel-cystassions must be calculated based on near-
term production methods and infrastructure assumsgtiand the uncertainty in the results must
be quantified.

3.6 Calculation of PZEV Allowance.

(@) Calculation of Combined PZEV Allowance for a Vehiglhe combined PZEV
allowance for a qualifying vehicle in a particuraodel year is the sum of the PZEV allowances
listed in this section C.3.6, multiplied by any RZtroduction phase-in multiplier listed in
section C.3.7, subject to the cap in section Cb3.6(

(1) Baseline PZEV Allowancelhe baseline PZEV allowance of 0.2 for vehicles
meeting the criteria in section C.3.2;

(2) Zero Emission VMT PZEV Allowanc&he zero-emission VMT PZEV
allowance, if any, determined in accordance witttisa C.3.3.;

3) Advanced ZEV Componentry PZEV Allowantae advanced ZEV componentry
PZEV allowance, if any, determined in accordanah wection C.3.4; and

(4) Fuel-cycle Emissions PZEV Allowanc€he fuel-cycle emissions PZEV
allowance, if any, determined in accordance witttisa C.3.5.
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(b) Caps on the Value of an AT PZEV Allowance.

Q) Cap for 2009 and Subsequent Model-Year Vehiclé® maximum value an AT
PZEV may earn before phase-in multipliers, inclgdine baseline PZEV allowance, is 3.0.

(2) [RESERVED].

3.7 PZEV Multipliers

€)) [RESERVED].

(b) Introduction Phase-In Multiplier for PZEVs That Eea Zero Emission VMT
Allowance Each 2009 through 2011 model year PZEV thatsamrero-emission VMT
allowance under section C.3.3 and is sold to a@ala motorist or is leased for three or more
years to a California motorist who is given thei@pto purchase or re-lease the vehicle for two
years or more at the end of the first lease termlifies for a phase-in multiplier of 1.25.

4. Qualification for ZEV Multipliers and Credits.

4.1 [RESERVED].

4.2 [RESERVED].

4.3 [RESERVED].
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4.4  ZEV Credits for 2009 and Subsequent Model Years.

(@) ZEV Tiers for Credit CalculationsZEV credits from a particular ZEV are

based on the assignment of a given ZEV into orteefollowing eight
ZEV tiers:

ZEV Tier UDDS ZEV Fast Refueling Capability

Range (miles)

NEV NO minimum N/A

Type O <50 N/A

Type | > 50, <75 N/A

Type 1.5 > 75, <100 N/A

Type lI >100 N/A

Must be capable of replacing
95 miles (UDDS ZEV range) in

> 100 . .
Type llI < 10 minutes per section
C.4.4(b)
> 200 N/A

Must be capable of replacing
190 miles (UDDS ZEV range)
in < 15 minutes per section
C.4.4(b)

Must be capable of replacing
285 miles (UDDS ZEV range)
in < 15 minutes per section
C.4.4(b)

Type IV > 200

Type V > 300

(b) Fast Refueling The “fast refueling capability” requirement @2009 and
subsequent model-year Type lll, IV, or V ZEV in sex C.4.4.(a) will be considered met if the
Type Il ZEV has the capability to accumulate a@sie95 miles of UDDS range in 10 minutes or
less and the Type IV or V ZEV has the capabilitpécumulate at least 190 or 285 miles,
respectively, in 15 minutes or less. For ZEVs tlidize more than one ZEV fuel, such as plug-
in fuel cell vehicles, the Executive Officer mayocdise to waive these section C.4.4.(b) fast
fueling requirements and base the amount of cesdited on UDDS ZEV range, as specified in
section C.4.4.(a).

(© ZEV Credits for 2009 and Subsequent Model-Year ZE&V/2009 and subsequent
model-year ZEV, other than a NEV or Type 0, ear@&Y credit when it is produced and
delivered for sale in California. A 2009 and supsent model-year ZEV earns additional credits
based on the earliest year in which the ZEV isqiaa service (not earlier than the ZEV'’s
model year). The following table identifies théalacredits that a ZEV in each of the eight ZEV
tiers will earn, including the credit not contingem
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placement in service, if it is placed in serviceha specified calendar year or by June 30 after
the end of the specified calendar year.

Total Credit Earned by ZEV Type and Model Yeafarduction
and Delivery for Sale and for Placement

Tier Calendar Year in Which ZEV is Placed in Sezvic

2009-2017 2018+

NEV 0.30 0.30

Type O 1 1

Type | 2 2

Type 1.5 2.5 2.5

Type Il 3 3

Type lll 4 3

Type IV 5 3

Type V 7 3

(d) Multiplier for Certain ZEVs 2009 through 2011 model-year ZEVs, excluding
NEVs or Type 0 ZEVs, shall qualify for a multiplief 1.25 if either sold to a motorist or leased
for three or more years to a motorist who is gitlenoption to purchase or re-lease the vehicle
for two years or more at the end of the first le@sm.

(e) Counting Specified ZEVs Placed in a Section 17#&%tad in California.
(2) Provisions for 2009 Model Year.

(A)  ZEVs, excluding NEVs and Type 0 ZEVs, tha arther certified to the
California ZEV standards or approved as part ch@vanced technology demonstration program
and are placed in service in a section 177 stadg,ba counted towards compliance with the
California percentage ZEV requirements in sectid?, @cluding the requirements in
section C.2.2(b), as if they were delivered foesaid placed in service in California.

(B) ZEVs, excluding NEVs and Type 0 ZEVs, that eeetified to the California ZEV
standards or approved as part of an advanced tegyemonstration program and are placed
in service in California may be counted towardsgbecentage ZEV requirements of any section
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177 state, including requirements based on se€iar2(b).

(2) Provisions for 2010 and Subsequent Model Ye8pecified model yeatZEVs,
excluding NEVs and Type 0 ZEVs, that are eithetifoed to the California ZEV standards
applicable for the ZEV’s model year or approveghat of an advanced technology
demonstration program and are placed in servi€airfornia or in a section 177 state may be
counted towards compliance in California and irsalition 177 states, with the percentage ZEV
requirements in section C.2, provided that theitsede multiplied by the ratio of an LVM’s
applicable production volume for a model year,@ec#gied in section C.2.1(b) in the state
receiving credit to the LVM'’s applicable productivolume (hereafter, “proportional value”), as
specified in section C.2.1(b) for the same modal ye California. Credits generated in a
section 177 state will be earned at the proportigalae in the section 177 state, and earned in
California at the full value specified in sectiord@(c). However, credits generated by 2010 and
2011 model-year vehicles produced, delivered fa, ®and placed in service, or as part of an
advanced technology demonstration program in Qali&cto meet any section 177 state’s
requirements that implement section C.2.2(b) rexpénts are exempt from proportional value,
with the maximum number of credits allowed to barded towards compliance in a section 177
state being limited to the number of credits neddeshtisfy a manufacturer’s section 177 state’s
requirements to implement section C.2.2(b)(1)(Bhe table below specifies the qualifying
model years for each ZEV type that may be courdectds compliance in all section 177 states.

Vehicle Type Model Years:
Type |, 1.5, or Il ZEV 2009 — 2014
Type lll, IV, or V ZEV 2009 — 2017

0] NEV Test ProcedureBeginning in 2010 model year, to be eligible fog tiredit
amount in section C.4.4.(c), NEVs must meet tileiong specifications and requirements in
this section C.4.4(f):

Q) Specifications.A 2010 and subsequent model-year NEV, earnstonduin it
meets all the following specifications:

(A)  Acceleration. The vehicle has a 0-20 mph acceleration of 6cOrs#s or less
when operating with a payload of 332 pounds andisgawith the battery at a 50% state of
charge.

(B) Top Speed.The vehicle has a minimum top speed of 20 mphmvdperating with
a payload of 332 pounds and starting with the battea 50% state of charge. The vehicle’s top
speed shall not exceed 25 mph when tested in amcoedvith 49 CFR 571.500 (68 FR 43972,
July 25, 2003).
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(C) Constant Speed Rang&he vehicle has a minimum 25 mile range whenatpey
at constant top speed with a payload of 332 poandsstarting with the battery at 100% state of
charge.

(2) Battery RequirementA qualifying NEV must be equipped with sealed,
maintenance-free batteries.

(3)  Warranty RequirementA 2010 and subsequent model year NEV drive train
including battery packs, must be covered for agoeof at least 24 months. At least 6 months of
the first 12 months of the NEV warranty period mostcovered by a full warranty; the
remainder of the first 12 months and all of theoselc12 months of the warranty period may be
optional extended warranties (available for purehasd may be prorated. If the extended
warranty is prorated, the percentage of the bafiack's original value to be covered or refunded
must be at least as high as the percentage ofdhnated coverage period still remaining. For the
purpose of this computation, the age of the baftack must be expressed in intervals no larger
than three months. Alternatively, a manufacturay wover 50 percent of the original value of
the battery pack for the full period of the exteth@earranty.

(4) Prior to allowance approval, the Executive Offioey request that the
manufacturer provide copies of representative Velsiod battery warranties.

5. [Reserved]

6. Extended Service Multiplier for 1997-2003 Model-Year ZEVs and PZEVs With
210 Mile Zero Emission Range. Except in the case of a NEV, an additional ZE\PZEV
multiplier will be earned by the manufacturer df997 through 2003 model-year ZEV, or PZEV
with = 10 mile zero emission range for each full ye#s registered for operation on public roads
in California beyond its first three years of seeyiin the 2009 through 2011 calendar years. For
additional years of service starting earlier thanilA24, 2003, the manufacturer will receive 0.1
times the ZEV credit that would be earned by thaate if it were leased ®old new in that
year, including multipliers, on a year-by-year dseginning in the fourth year after the vehicle
is initially placed in service. For additional yea@f service starting April 24, 2003 or later, the
manufacturer will receive 0.2 times the ZEV creddt would be earned by the vehicle if it were
leased or sold new in that year, including muléiggi on a year-by-year basis beginning in the
fourth year after the vehicle is initially placedgervice. The extended service multiplier is
reported and earned in the year following eachiooats year of service. Additional credit
cannot be earned after model year 2011.

7. Generation and Use of ZEV Credits; Calculation bPenalties
7.1 Introduction. A manufacturer that produces and delivers for sa(@alifornia

ZEVs or PZEVs in a given model year exceeding thaufacturer's ZEV requirement set forth
in section C.2 shall earn ZEV credits in accordanithk this section C.7.
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7.2 ZEV Credit Calculations.

(@) Credits from ZEVs The amount of g/mi ZEV credits earned by a mactuirer in
a given model year from ZEVs shall be expresseadits of g/mi NMOG, and shall be equal to
the number of credits from ZEVs produced and dediddor sale in California that the
manufacturer applies towards meeting the ZEV reguénts for the model year subtracted from
the number of ZEVs produced and delivered for saf@alifornia by the manufacturer in the
model year and then multiplied by the NMOG fleettage requirement for PCs and LDT1s, or
LDT2s as applicable, for that model year.

(b) Credits from PZEVsThe amount of g/mi ZEV credits from PZEVs earngdb
manufacturer in a given model year shall be expeess units of g/mi NMOG, and shall be
equal to the total number of PZEV allowances frankEWs produced and delivered for sale in
California that the manufacturer applies towardeting its ZEV requirement for the model year
subtracted from the total number of PZEV allowanitem PZEVs produced and delivered for
sale in California by the manufacturer in the mogr and then multiplied by the NMOG fleet
average requirement for PCs and LDT1s, or LDT2apgdicable, for that model year.

(© Separate Credit Account§.he number of credits from a manufacturer’s [i]
ZEVs, [ii] enhanced AT PZEVs, [iii] AT PZEVs, [iMll other PZEVs, and [v] NEVs shall each
be maintained separately.

7.3 ZEV Credits for MDVs and LDTs Other Than LDT1s. ZEVs and PZEVs
classified as MDVs or as LDTs other than LDT1s rhayounted toward the ZEV requirement
for PCs, LDT1s and LDT2s as applicable, and indluidethe calculation of ZEV credits as
specified in this section C.7 if the manufactu@dssignates.

7.4 ZEV Credits for Advanced Technology Demonstratn Programs In model
years 2009 through 2014, ZEVs and Enhanced AT PZBXx3uding NEVs, placed in a
California advanced technology demonstration pnogi@ a period of two or more years, may
earn ZEV credits even if it is not “delivered f@l&’ or registered with the California
Department of Motor Vehicles (DMV). To earn suchdits, the manufacturer must demonstrate
to the reasonable satisfaction of the Executivec®ffthat the vehicles will be regularly used in
applications appropriate to evaluate issues rekatsdfety, infrastructure, fuel specifications or
public education, and that for 50 percent or mdre first two years of placement the vehicle
will be operated in California. Such a vehiclelgible to receive the same allowances and
credits that it would have earned if placed in ®erv To determine vehicle credit, the model-
year designation for a demonstration vehicle daltonsistent with the model-year designation
for conventional vehicles placed in the same tiamaf. Manufacturers may earn credit for as
many as 2&ehicles per model, per ZEV state, per year urtusrsiection C.7.4. A
manufacturer’s vehicles in excess of the 25-velaale will not be eligible for advanced
technology demonstration program credits.
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7.5 ZEV Credits for Transportation Systems

(@) General. In model years 2009 and subsequent, a ZEV pldoetyo or more
years, as part of a transportation system mayagditional ZEV credits, which may be used in
the same manner as other credits earned by vebictbat category, except as provided in
section C.7.5(c) below. In model years 2009 thho2@11, an Enhanced AT PZEV, AT PZEV
or PZEV placed as part of a transportation systeay @arn additional ZEV credits, which may
be used in the same manner as other credits ebynezhicles of that category, except as
provided in section C.7.5(c) below. A NEV is nbgile to earn credit for transportation
systems. To earn such credits, the manufacturet demonstrate to the reasonable satisfaction
of the Executive Officer that the vehicle will beadl as a part of a project that uses an innovative
transportation system as described in section (b)/below.

(b) Credits Earned.In order to earn additional credit under this ieecC.7.5, a
project must at a minimum demonstrate [i] sharexlafsZEVs, Enhanced AT PZEVs, AT
PZEVs or PZEVs, and [ii] the application of “intigknt” new technologies such as reservation
management, card systems, depot management, locaéinagement, charge billing and real-
time wireless information systems. If, in additimnfactors [i] and [ii] above, a project also
features linkage to transit, the project may reedinther additional credit. For ZEVs only, not
including NEVs, a project that features linkagérémsit, such as dedicated parking and charging
facilities at transit stations, but does not denrats shared use or the application of intelligent
new technologies, may also receive additional trfediinkage to transit. The maximum credit
awarded per vehicle shall be determined by the ErexOfficer, based upon an application
submitted by the manufacturer and, if appropritte project manager. The maximum credit
awarded shall not exceed the following:

Type of Vehicle Model Year Shared Use, Intelligendéenkage to Transit
PZEV through 2011 2 1
AT PZEV through 2011 4 2
Enhanced AT | 2009 through 2011 4 2
PZEV
ZEV 2009 through 2011 6 3
Enhanced AT | 2012 and subsequent 1 1
PZEV
ZEV 2012 and subsequent 2 1
C-17
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(c) Cap on Use of Credits.

(1) ZEVs. Credits earned or allocated by ZEVs pursuarigdection C.7.5, not
including all credits earned by the vehicle itseify be used to satisfy up to one-tenth of a
manufacturer's ZEV obligation in any given modeageand may be used to satisfy up to one-
tenth of a manufacturer’'s ZEV obligation which mbstmet with ZEVs, as specified in section
C.2.2(d)(3).

(2) Enhanced AT PZEV<Credits earned or allocated by Enhanced AT PZEVs
pursuant to this section C.7.5, not including edidits earned by the vehicle itself, may be used
to satisfy up to one-tenth of a manufacturer’s Ztblgation in any given model year, but may
only be used in the same manner as other creditecay vehicles of that category.

(3) AT PZEVs.Credits earned or allocated by AT PZEVs purst@ttis
section C.7.5, not including all credits earnedt®yvehicle itself, may be used to satisfy up to
one-twentieth of a manufacturer’s ZEV obligatioramy given model year, but may only be used
in the same manner as other credits earned byleslatthat category.

(4) PZEVs. Credits earned or allocated by PZEVs pursuatttitosection C.7.5, not
including all credits earned by the vehicle itseify be used to satisfy up to one-fiftieth of the
manufacturer's ZEV obligation in any given modeageut may only be used in the same
manner as other credits earned by vehicles ofctitagory.

(d)  Allocation of Credits.Credits shall be assigned by the Executive Officghe
project manager or, in the absence of a separagecpmanager, to the vehicle manufacturers
upon demonstration that a vehicle has been placadgroject. Credits shall be allocated to
vehicle manufacturers by the Executive Officergéo@dance with a recommendation submitted
in writing by the project manager and signed byrahufacturers participating in the project, and
need not be allocated in direct proportion to thmhber of vehicles placed.

7.6 Use of ZEV Credits A manufacturer may meet the ZEV requiremenisniy
given model year by submitting to the Executivei€aif a commensurate amount of g/mi ZEV
credits, consistent with section C.2. Creditsanleof the categories may be used to meet the
requirement for that category as well as the regouénts for lesser credit earning ZEV
categories, but shall not be used to meet the remeint for a greater credit earning ZEV
category. For example, credits produced from Ecea®T PZEVs may be used to comply with
AT PZEV requirements, but not with the portion thaitst be satisfied by ZEVs. These credits
may be earned previously by the manufacturer ounieed| from another party.
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(@) NEVs. Credits earned from NEVs offered for sale or plaiceskervice in model
years 2001 through 2005 cannot be used to satisfg than the percentage limits described in
the following table:

Percent limit for NEVs
Model Years ZEV Obligation that: allowed to meet each
Obligation:
2009 — 2011 Must be met with ZEVs 50%
2009 _ 75%
May be met with AT PZEVs but not PZEVs
2010 — 2011 50%
2009 — 2011 May be met with PZEVs No Limit
Must be met with ZEVs 0%
2012 — 2014 May be met with Enhanced AT PZEVs and AT 50%
PZEVs
May be met with PZEVs No Limit

Additionally, credits earned from NEVs offered &ale or placed in service in model years 2006
or later can be used to satisfy the percentageslidascribed in the following table:

Model Percent Limit for NEVs
ZEV Obligation that: allowed to meet each
Years o
Obligation:
May be met through compliance with Primary No Limit
Requirements
May be met through compliance with Alternative 0%
2009 - 2011| Requirements, and must be met with ZEVs
May be met through compliance Alternative
Requirements, and may be met with AT PZEVs No Limit
or PZEVs
Must be met with ZEVs 0%
2012 - 2014 May be met with Enhanced AT PZEVs, AT No Limit
PZEVs, or PZEVs

This limitation applies to credits earned by theaeananufacturer or earned by another
manufacturer and acquired.

(b) Carry forward provisions for Large Volume Manufagts. ZEV credits
generated from excess production in model year8 20@ subsequent, including those acquired
from another party, may be carried forward and igdpo the ZEV minimum floor requirement

C-19
As Amended: December 2, 2009



specified in sections C.2.2(b)(1)(B) and (d) footaubsequent model years. Beginning with the
third subsequent model year, those earned ZEVtsrawiy no longer be used to satisfy the
manufacturer’'s percentage ZEV obligation that maly be satisfied by credits from ZEVs, but
may be used to satisfy the manufacturer’s percerd&ty obligation that may be satisfied by
credits from Enhanced AT PZEVs, AT PZEVs, or PZEW¥ar example, ZEV credit earned in
2010 would retain full flexibility through 2012,taf which time that credit could only be used as
Enhanced AT PZEV, AT PZEV, or PZEV credits.

(c) Carry forward provisions for manufactureosher than Large Volume
Manufacturers.ZEV credits generated from 2009 and subsequedehyear production by
manufacturers that are not large volume manufactumay be carried forward by the
manufacturer producing the ZEV credit until the nf@acturer becomes subject to the large
volume manufacturer requirements, after the treomsjteriod permitted in section C.2.7(a).
When subject to the large volume manufacturer requents, a manufacturer must comply with
the provisions of section C.7.6(b).

ZEV credits traded by a manufacturer other thaargel volume manufacturer to any other
manufacturer, including a large volume manufactuaer subject to section C.7.6(b), beginning
in the model year in which they were produced (@@009 model year ZEV credit traded in
calendar year 2010 can only be applied towardpdinion of the manufacturer’'s requirement
that must be met with ZEVs through model year 2@Ehinning in model year 2012, the credit
can only be applied to the portion of the manufasta requirement that may be met with
Enhanced AT PZEVs, AT PZEVs, or PZEVS).

7.7 Requirement to Make Up a ZEV Deficit

(@) General A manufacturer that produces and delivers faa saCalifornia fewer
ZEVs than required in a given model year shall maix¢he deficit by the end of the third model
year by submitting to the Executive Officer a comswate amount of g/mi ZEV credits. The
amount of g/mi ZEV credits required to be submitedll be calculated by [i] adding the
number of ZEVs produced and delivered for saleafif@nia by the manufacturer for the model
year to the number of ZEV allowances from partiBVZallowance vehicles produced and
delivered for sale in California by the manufactdoe the model year (for a large volume
manufacturer, not to exceed that permitted underageC.2.2), [ii] subtracting that total from
the number of ZEVs required to be produced andreledd for sale in California by the
manufacturer for the model year, and [iii] multiply the resulting value by the fleet average
requirements for PCs and LDT1s for the model yeavhich the deficit is incurred.
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7.8  Penalty for Failureto Meet ZEV Requirements. Any manufacturer that fails to
produce and deliver for sale in California the iegghnumber of ZEVs and submit an
appropriate amount of g/mi ZEV credits and doesmake up ZEV deficits within the specified
time allowed by section C.7.7(a) shall be subjet¢he Health and Safety Code section 43211
civil penalty applicable to a manufacturer thatssalnew motor vehicle that does not meet the
applicable emission standards adopted by the Istatel. The cause of action shall be deemed to
accrue when the ZEV deficits are not balanced byetid of the specified time allowed by
section C.7.7(a). For the purposes of Health afdt$p Code section 43211, the number of
vehicles not meeting the state board’'s standaral$ It calculated according to the following
equation, provided that the percentage of a laohemwve manufacturer's ZEV requirement for a
given model year that may be satisfied with PZHdvadnce vehicles or credits from such
vehicles may not exceed the percentages permitteerisection C.2.2(a):

(No. of ZEVs required to be produced and delivdogdsale in California for the model
year) - (No. of ZEVs produced and delivered foesalCalifornia for the model year) -
(No. of ZEV allowances from partial ZEV allowancehicles produced and delivered for
sale in California for the model year) - [(AmouritZEV credits submitted for the model
year) / (the fleet average requirement for PCsldnils for the model year)]

8. Severability. Each provision of these standards and test proesdsi severable,

and in the event that any provision of these staisdand test procedures is held to be invalid, the
remainder of the standards and test proceduresnemmefull force and effect.

9. Public Disclosure.Records in the Board’s possession for the vehgiégect to
the requirements of section C shall be subjectddakure as public records as follows:

(@) Each manufacturer’'s annual production data anddhesponding
credits per vehicle earned for ZEVs (including Z&¥e), Enhanced AT PZEVs, AT PZEVs,
and PZEVs for the 2009 and subsequent model yaiads;

(b) Each manufacturer’s annual credit balance2®d0 and subsequent years for:

(2) Each type of vehicle: ZEVs (minus NEVs), NE¥shanced AT PZEVs,
AT PZEVs, and PZEVs; and

(2) Advanced technology demonstration programs; and
3) Transportation systems; and

(4) Credits earned under section C.4.4(c), incgdiredits acquired from, or
transferred to, another party.
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D. Certification Requirements.

1. Durability and Emission Testing Requirements.All ZEVs are exempt from all
mileage and service accumulation, durability-dathiele, and emission-data vehicle testing
requirements.

2. Information Requirements: Application for Certif ication. Except as noted
below, the Part | (40 CFR 886.1843-01(c)) certtima application shall include the following:

2.1 Identification and description of the vehicjefevered by the application.

2.2 Identification of the vehicle weight categooywthich the vehicle is certifying: PC,
LDT 0-3750 Ibs. LVW, LDT 3751-5750 Ibs. LVW, LDT 31 Ibs. LVW - 8500 Ibs. GVW, or
MDYV (state test weight range), and the curb weagid gross vehicle weight rating of the
vehicle.

2.3 Identification and description of the proputsgystem for the vehicle.
2.4 Identification and description of the climatntrol system used on the vehicle.

2.5 Projected number of vehicles produced and eieo/for sale in California, and
projected California sales.

2.6 Identification of the energy usage in kilowadrs per mile from:

(@) the battery output (DC energy) (to be submittti the Part II
certification application (40 CFR 886.1843-01(d));

(b) the point when electricity is introduced frohetelectrical outlet (AC
energy); and

(© the operating range in miles of the vehicle mhested in accordance with
the All-Electric Range Test set forth in sectiorbElow. For off-vehicle
charge capable hybrid electric vehicles certifyimgection F, the
manufacturer shall provide the energy usage indatbhours per mile
from the Urban Equivalent All-Electric Range and thighway
Equivalent All-Electric Range.

2.7 For those vehicles that use fuel-fired heateesmanufacturer shall provide:

(@) a description of the control system logic @ fhel-fired heater, including
an evaluation of the conditions under which thé-fited heater can be
operated and an evaluation of the possible op@aatinodes and
conditions under which evaporative emissions cast;ex

(b) the exhaust emissions value per mile produgatdauxiliary fuel-fired
heater operated betweer’B&nd 86F; and

(© the test plan which describes the procedurd tsdetermine the mass
emissions of the fuel-fired heater.
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2.8  Allinformation necessary for proper and sgieration of the vehicle, including
information on the safe handling of the batterytesys emergency procedures to follow in the
event of battery leakage or other malfunctions thay affect the safety of the vehicle operator or
laboratory personnel.

2.9 Method for determining battery state-of-chatggtery charging capacity and
recharging procedures, and any other relevantnmdtion as determined by the Executive
Officer.

2.10 Battery specific energy data and calculatamspecified in section E.4 of these
procedures including the weight of the batteryesysand the three hour discharge rate (C/3)
energy capacity.

2.11 Vehicle and battery break-in period, and tle¢hod used to determine them, as
specified in sections E.2 and F.2 of these testquiores.

2.12 Labeling shall conform with the requirememsafied in section 1965, title 13,
CCR and the “California Environmental Performanedél Specifications for 2009 and
Subsequent Model Year Passenger Cars, Light-DutgkBr and Medium-Duty Passenger
Vehicles” (incorporated by reference therein).

2.13 For a ZEV, extended range HEV or PZEV thatlifjas to receive one or more
multipliers under sections C.3 - C.7, the manufactahall provide all information relevant to
the vehicle’s qualification for, and the estimat@due of, the multiplier(s). The Executive
Officer may request additional information neededppropriately characterize the vehicle.
Based on the submitted information and other reledata, the Executive Officer shall assign to
the vehicle the highest multiplier(s) for which timanufacturer has demonstrated the vehicle
gualifies at that time.

2.14 When a manufacturer plans to require any sgbddanaintenance for a PZEV
before 150,000 miles, the manufacturer must suilmfatmation demonstrating the need for each
scheduled maintenance item before 150,000 milekjding actual in-use data, engineering
evaluation of the durability of the part, or otlhelevant information. The manufacturer may
require such maintenance for a PZEV only upon tkechtive Officer’'s determination, prior to
certification, the manufacturer has demonstratechéed for the scheduled maintenance; this
determination may not unreasonably be denied.

2.15 For off-vehicle charge capable hybrid electghbicles certifying to section F, the
manufacturer shall provide the Urban Charge Daple@iycle Range, the Urban Charge
Depleting Actual Range, the Charge Depleting torgGa&ustaining Urban Range, the Highway
Charge Depleting Cycle Range, the Highway Chargaddag Actual Range, the Charge
Depleting to Charge Sustaining Highway Range, tHeab Equivalent All-Electric Range, the
Highway Equivalent All-Electric Range, the Urbare&tic Range Fraction, and the Highway
Electric Range Fraction.
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3. ZEV Reporting Requirements. In order to verify the status of each
manufacturer’'s compliance with the ZEV requiremdatsa given calendar year, each
manufacturer shall submit a report to the Execubifecer at least annually, by May 1 of the
calendar year following the close of the model y#sat identifies the necessary delivery and
placement data of all vehicles generating ZEV d¢sedli allowances, and all transfers and
acquisitions of ZEV credits. The manufacturer rapglate the report by September 1 to cover
activities occurring between April 1 and June 30.
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E. Test Procedures for 2012 and Subsequent Model ébeEmission Vehicles
(including Fuel Cell Vehicles and Hybrid Fuel CellVehicles) and All 2012 and Subsequent
Model Hybrid-Electric Vehicles, Except Off-VehicleCharge Capable Hybrid Electric
Vehicles.

The “as adopted or amended dates” of the 40 CFR8Baegulations referenced by this
document are the dates identified in the “CalifarfBxhaust Emission Standards and Test
Procedures for 2001 and Subsequent Model Pass€aggrLight-Duty Trucks and Medium-
Duty Vehicles.” Unless otherwise noted, these iregoents shall apply to all ZEVs (including
fuel cell vehicles and hybrid fuel cell vehiclesidaall HEVs, except off-vehicle charge capable
HEVs. A manufacturer may elect to certify a 200@10, or 2011 model-year zero-emission
vehicle or hybrid electric vehicle, except an o#fhicle charge capable hybrid electric vehicle,
using this section E.

1. Electric Dynamometer. All ZEVs and HEVs must be tested using a 48-inch
single roll electric dynamometer meeting the regmients of 40 CFR Subpart B, 886.108-
00(b)(2) [October 22, 1996].

2. Vehicle and Battery Break-In Period. A manufacturer shall use good
engineering judgment in determining the properibtaid emissions mileage test point and
report same according to the requirements of se@i@.11 above.

3. All-Electric Range Test for Zero-Emission Vehias (including Fuel Cell
Vehicles and Hybrid Fuel Cell Vehicles).All 2012 and subsequent ZEVs shall be subject to
the All-Electric Range Test specified below for thepose of determining the energy efficiency
and operating range of the ZEV.

3.1 Determination of Urban All-Electric Range for Zero-Emission Vehicles.
3.1.1 Determination of Urban All-Electric Range for Battery Electric Vehicles.

(a) Cold soak The vehicle shall be stored at an ambient teatpes not less than &8
(20°C) and not more than 86 (3C°C) for 12 to 36 hours. During this time, the véd#iE battery
shall be charged to a full state-of-charge. Chérge shall not exceed soak time.

(b) At the end of the cold soak period, the vehstiall be placed or pushed, onto a
dynamometer and operated through successive Urppaanibmeter Driving Schedules (UDDS),
40 CFR, Part 86, Appendix | [July 13, 2005], whishncorporated herein by reference. A
10-minute soak shall follow each UDDS.

(c) For vehicles with a maximum speed greater thraggual to the maximum speed on
the UDDS, this test sequence shall be repeatebthatvehicle is no longer able to maintain
either the speed or time tolerances in 40 CFR 8860D (b)(1) and (2) [October 22, 1996], or
the manufacturer determines that the test shoutdrb@nated for safety reasons, e.g. excessively
high battery temperature, abnormally low batteryage, etc.
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(d) For vehicles with a maximum speed less thamtbximum speed on the UDDS, the
vehicle shall be operated at maximum available pdasefull throttle) when the vehicle cannot
achieve the speed trace within the speed and tlremnhces specified in 40 CFR 886.115-
00(b)(1) and (2) [October 22, 1996]. The testldmalterminated when the vehicle speed when
operated at maximum available power (or full tHejttalls below 95 percent of the maximum
speed initially achieved on the UDDS or when thiédog state-of-charge is depleted to the
lowest level allowed by the manufacturer, or thenafacturer determines that the test should be
terminated for safety reasons, e.g. excessively bagtery temperature, abnormally low battery
voltage, etc., whichever occurs first.

3.1.2 Determination of Urban All-Electric Range for Fuel Cell Vehicles and
Hybrid Fuel Cell Vehicles.

(@) The urban all-electric range for a fuel celiede and a hybrid fuel cell vehicle
shall be determined in accordance with SAE J25%®2an option, a manufacturer may elect to
determine the urban all-electric range for a fugdll wehicle or a hybrid fuel cell vehicle in
accordance with section E.3.1.1 above.

3.2  Determination of Highway All-Electric Range for Zero-Emission Vehicles
and Range for Fuel Cell Vehicles and Hybrid Fuel AéVehicles.

3.2.1 Determination of Highway All-Electric Range for Battery Electric Vehicles.

(a) Cold soak The vehicle shall be stored at an ambient teatpes not less than &8
(20°C) and not more than 86 (3C0°C) for 12 to 36 hours. During this time, the véd#iE battery
shall be charged to a full state-of-charge. Chérge shall not exceed soak time.

(b) At the end of the cold soak period, the vehstiall be either placed or pushed onto a
dynamometer and operated through Continuous Highveay Schedules of the Highway Fuel
Economy Driving Schedule (HFEDS).

(c) For vehicles with a maximum speed greater thraggual to the maximum speed on
the HFEDS, this test sequence shall be repeatddhatehicle is no longer able to maintain
either the speed or time tolerances in 40 CFR 8860D (b)(1) and (2) [October 22, 1996], or
the manufacturer determines that the test shoutdrb@nated for safety reasons, e.g. excessively
high battery temperature, abnormally low batteryage, etc.

(d) For vehicles with a maximum speed less thamthximum speed on the HFEDS, the
vehicle shall be operated at maximum available pdasefull throttle) when the vehicle cannot
achieve the speed trace within the speed and tlamhces specified in 40 CFR
886.115-00(b)(1) and (2) [October 22, 1996]. Téwt shall be terminated when the vehicle
speed when operated at maximum available powdul{dhrottle) falls below 95 percent of the
maximum speed initially achieved on the HFEDS oewlkhe battery state-of-charge is depleted
to the lowest level allowed by the manufacturether manufacturer determines that the test
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should be terminated for safety reasons, e.g. sk@dg high battery temperature, abnormally
low battery voltage, etc., whichever occurs first.

(e) NEVs are exempt from the all-electric rangghlaiay test.

3.2.2 Determination of Highway All-Electric Range for Fud Cell Vehicles and
Hybrid Fuel Cell Vehicles.

(@) The highway all-electric range for a fuel aadhicle and a hybrid fuel cell vehicle
shall be determined in accordance with SAE J25%®2an option, a manufacturer may elect to
determine the highway all-electric range for a feedl vehicle or a hybrid fuel cell vehicle in
accordance with section E.3.2.1 above.

3.3 Recording requirements.

For all battery electric vehicles and hybrid elactvehicles, except off-vehicle
charge capable hybrid electric vehicle®nce the vehicle is no longer able to maintain
the speed and time requirements specified in BBEL3.2 above, the vehicle shall be
brought to an immediate stop and the following dduall be recorded:

(@) mileage accumulated during the All-Electric Bai est;

(b) Net DC energy from the battery that was expdraiging the All-Electric
Range Test (may be reported as the total DC bagtezygy output and the total DC
battery energy input during the All-Electric Rangest);

(© AC energy required to fully charge the battaifter the All-Electric Range
Test from the point where electricity is introdudeain the electric outlet to the battery
charger;

(d) DC energy required to fully charge the battster the All-Electric Range
Test from the point where electricity is introdudeain the battery charger to the battery;
and

(e) Measured AC and DC watt hours and amp houtslshaeported to the
nearest hundredths of a kilowatt hour and tentreamp hour.

Battery charging shall begin within 1 hour aftemaating the All-Electric Range Test.

3.4 Regenerative braking Regenerative braking systems may be utilizethduhe
range test. The braking level, if adjustable, Idhalset according to the manufacturer’'s
specifications for normal driving conditions priorthe commencement of the test. The driving
schedule speed and time tolerances specified id BrE.3.2 shall not be exceeded due to the
operation of the regenerative braking system.

3.5 Measurement Accuracy For battery electric vehicles, the overall efrovoltage

and current recording instruments shall be NIS@ea®le and accurate to +1% of the maximum
value of the variable (AC/DC volts and amps) bemmgasured. Suggested equipment: amp
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meter/power meter capable of sampling voltage amcknt. Voltage and current shall be
sampled at a minimum rate of 20 hz.

3.6  Watt Hour Calculation for Battery Electric Vehicles.
DC energy (watt-hours) shall be calculated as vadlo

DC energy Jv(t) *i(t) dt
Where v = vehicle DC main battery pack voltage
i = vehicle DC main battery pack current

AC energy (in watt-hours) shall be calculated dieves

AC energy Fv(t) *i(t) dt in watt-hours
Where v = AC instantaneous voltage
i = AC instantaneous current

3.7  Charger Requirements for Battery Electric Vehicles.

The standard charging apparatus (or equivalenthally furnished with or specified for
the vehicle shall be used for charging during Vettesting.

4. Determination of Battery Specific Energy for ZE\5.

Determine the specific energy of batteries usqubteer a ZEV in accordance with the
U.S. Advanced Battery Consortium’s Electric VehiBlattery Procedure Manual (January 1996),
Procedure No. 2, “Constant Current Discharge TegeS,” using the C/3 rate. The weight
calculation must reflect a completely functionattbey system as defined in the Appendix of the
Manual, including pack(s), required support anagdia (e.g., thermal management), and
electronic controller.

5. Determination of the Emissions of the Fuel-firedHeater for Vehicles Other
Than ZEVs.

The exhaust emissions result of the fuel-fired éresihall be determined by operating at a
maximum heating capacity with a cold start betw@@¥ and 86F for a period of 20 minutes
and dividing the grams of emissions by 20. Thelteg) grams per minute shall be multiplied
by 3.0 minutes per mile to obtain a grams per nalee.

6. Urban Emission Test Provisions for All Hybrid Electric Vehicles, Except
Hybrid Fuel Cell Vehicles and Off-Vehicle Charge Caable Hybrid Electric Vehicles.

Alternative procedures may be used if shown tadyggjuivalent results and if approved
in advance by the Executive Officer of the Air Res®s Board.
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6.1  Vehicle Preconditioning.

To be conducted pursuant to the “California EvapeesEmission Standards and Test
Procedures for 2001 and Subsequent Model Motordletiiwith the following supplemental
requirements:

6.1.1 For hybrid electric vehicles that do notwallmanual activation of the
auxiliary power unit, battery state-of-charge shallset at a level that causes the hybrid
electric vehicle to operate the auxiliary powertdoi the maximum possible cumulative
amount of time during the preconditioning drive.

6.1.2 For hybrid electric vehicles that allow madmagtivation of the auxiliary
power unit, battery state-of-charge shall be satlavel that satisfies one of the following
conditions:

(1) If the hybrid electric vehicle is charge-susiag over the UDDS,
battery state-of-charge shall be set at the loleest allowed by the
manufacturer.

(i) If the hybrid electric vehicle is charge-defahg over the UDDS,
battery state-of-charge shall be set at the l@@mmended by the manufacturer
for activating the auxiliary power unit when opangtin urban driving conditions.

6.1.3 After setting battery state-of-charge, thiertdyelectric vehicle shall be
pushed or towed to a work area for the initial fiiglin and fill according to section
[1.D.1.4. of the “California Evaporative Emissi@tandards and Test Procedures for
2001 and Subsequent Model Motor Vehicles.”

6.1.4 Following the initial fuel drain and fill, ¢hvehicle shall complete an
initial soak period of a minimum of 6 hours. Aft@mpleting the soak period, the
vehicle shall be pushed or towed into position @y@amometer and preconditioned. If
the auxiliary power unit is capable of being matyattivated, the auxiliary power unit
shall be manually activated at the beginning of aperated throughout the
preconditioning drive.

6.1.5 Within five minutes of completing preconditing drive, battery state-of-
charge shall be set at a level that satisfies étteedfollowing conditions:

(1) If the hybrid electric vehicle does not allonarnual activation of
the auxiliary power unit and is charge-sustainimgrahe UDDS, then set battery
state-of-charge to a level such that the SOC @itan section F.10 would be
satisfied for the dynamometer procedure (secti@2Eof these procedures). If
off-vehicle charging is required to increase batttate-of-charge for proper
setting, off-vehicle charging shall occur during 8econd soak period of 12 to 36
hours.
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6.2

(i) If the hybrid electric vehicle does not allomanual activation of
the auxiliary power unit and is charge-depletingrathe UDDS, then no battery
state-of-charge adjustment is permissible.

(i) If the hybrid electric vehicle does allow maad activation of the
auxiliary power unit, then set battery state-ofrgeato manufacturer
recommended level for activating the auxiliary poweit when the hybrid
electric vehicle is operating in urban driving ctiwhs.

Urban Dynamometer Procedure for All Hybrid Eledric Vehicles, Except

Hybrid Fuel Cell Vehicles and Off-Vehicle Charge Caable Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR 886.135-00 [gectd2, 1996] with the

following revisions. References to 886.110-94 Isime#lan 886.110-94 as last amended
June 30, 1995.

As Amended:

6.2.1 Amend subparagraph (a).

Overview The dynamometer run shall consist of two testspold” start
test, after a second fuel drain and fill and ad.26 hour soak period performed
pursuant to the provisions of the “California Evegdtve Emission Standards and
Test Procedures for 2001 and Subsequent Model Maabicles” and a “hot”
start test following the “cold” start test by 10mates. Vehicle startup (with all
accessories turned off), operation over the UDD&baahicle shutdown make a
complete cold start test. Vehicle startup and ajpan over the UDDS and
vehicle shutdown make a complete hot start test.

For all UDDS tests, the exhaust emissions areatilwith ambient air in
the dilution tunnel as shown in Figure B94-5 anguiFé B94-6 (886.110-94). As
an alternative, the bag mini-diluter may be useliein of the constant volume
sampling (CVS) method for exhaust emission measen¢rs described below.
A dilution tunnel is not required for testing veles waived from the requirement
to measure particulates. Four particulate sangrkesollected on filters for
weighing; the first sample plus backup is colleaedng the cold start test
(including shutdown); the second sample plus backwapllected during the hot
start test (including shutdown). Part 1065 of@R may be used as an optional
particulate sampling method. Continuous propogi@amples of gaseous
emissions are collected for analysis during eash teor hybrid electric vehicles
with Otto-cycle auxiliary power units, the compessiamples collected in bags are
analyzed for THC, CO, CQCH, and NQ. For hybrid electric vehicles that are
not “off-vehicle charge capable,” and are equippét petroleum-fueled
diesel-cycle auxiliary power units (optional fortmal gas-fueled, liquefied
petroleum gas-fueled, and alcohol-fueled dieselecyehicles), THC is sampled
and analyzed continuously pursuant to the provssafr886.110-94. Parallel
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samples of the dilution air are similarly analyzedTHC, CO, CQ, CH,; and

NOy. For hybrid electric vehicles with natural gasifd, liquefied petroleum
gas-fueled, and alcohol-fueled auxiliary power siniag samples are collected
and analyzed for THC (if not sampled continuousG, CQ, CH, and NQ.

For hybrid electric vehicles with alcohol-fueledkdiary power units, alcohol and
formaldehyde samples are taken for both exhauststoms and dilution air (a
single dilution air formaldehyde sample, coverihg total test period may be
collected). Parallel bag samples of dilution a& analyzed for THC, CO, GO
CH, and NQ.

6.2.2 Subparagraphs (b) through (c). [No change.]
6.2.3 Subparagraph (d). [No change.]
6.2.4 Subparagraphs (e) through (g). [No change.]

6.2.5 Amend subparagraph (h): The driving distaasemeasured by counting

the number of dynamometer roll or shaft revolutjsigll be determined for the cold
start test and hot start test. The revolutiondl leameasured on the same roll or shaft
used for measuring the vehicle’s speed.

6.3

6.2.6 Subparagraph (i). [No change.]

Urban Dynamometer Test Run, Gaseous and Partitate Emissions for All

Hybrid Electric Vehicles, Except Hybrid Fuel Cell Vehicles and Off-Vehicle Charge
Capable Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR 886.137-96 [Ma#d; 1993] with the

following revisions:

6.3.1 Amend subparagraph (&¥eneral The dynamometer run shall consist of

two tests, a “cold” start test, after a second €raln and fill and a 12 to 36 hour soak
period performed pursuant to the provisions of‘@aifornia Evaporative Emission
Standards and Test Procedures for 2001 and Subrdddodel Motor Vehicles” and a
“hot” start test following the cold start test b§ hinutes. The complete dynamometer
test consists of a cold start drive of 7.5 milea {lkm) and a hot start drive of 7.5 miles
(12.1 km). The vehicle shall be stored prior t® émission test in such a manner that
precipitation (e.g., rain or dew) does not occuttenvehicle. The vehicle is allowed to
stand on the dynamometer during the 10 minute fiemed between each test.

As Amended:

6.3.2 Amend subparagraph (b) as follows.

6.3.2.1 Amend subparagraph (b)(9): Start the lgagsrmeasuring device,
position the sample selector valves to direct e flow into the exhaust

sample bag, the alcohol exhaust sample, the foehgtte exhaust sample, the
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As Amended:

dilution air sample bag, the alcohol dilution angple and the formaldehyde
dilution air sample (turn on the petroleum-fueleekél-cycle THC analyzer
system integrator, mark the recorder chart, statiqulate sample pump No. 1,
and record both gas meter or flow measuremenuimgnt readings, if
applicable), and turn the key on. If the auxilipower unit is capable of being
manually activated, the auxiliary power unit shwedlactivated at the beginning of
and operated throughout the UDDS.

6.3.2.2 Delete subparagraph (b)(13).

6.3.2.3 Amend subparagraph (b)(14): Turn the Velutf 2 seconds after
the end of the last deceleration (at 1,369 seconds)

6.3.2.4 Amend subparagraph (b)(15): Five secoftdstae vehicle is
shutdown, simultaneously turn off gas flow measydevice No. 1 and if
applicable, turn off the hydrocarbon integrator Mlpmark the hydrocarbon
recorder chart, turn off the No. 1 particulate seEqgump and close the valves
isolating particulate filter No. 1, and positiorettample selector valves to the
“standby” position. Record the measured roll afsrevolutions (both gas meter
or flow measurement instrumentation readings),rasdt the counter. As soon as
possible, transfer the exhaust and dilution air@amto the analytical system and
process the samples pursuant to 886.140, obtagnatgbilized reading of the
exhaust bag sample on all analyzers within 20 remof the end of the sample
collection phase of the test. Obtain alcohol arthaldehyde sample analyses, if
applicable, within 24 hours of the end of the saym#@riod. (If it is not possible
to perform analysis on the alcohol and formaldelsalaples within 24 hours, the
samples should be stored in a dark cofC(#b 10C) environment until analysis.
The samples should be analyzed within fourteen.yldfspplicable, carefully
remove both pairs of particulate sample filtersrfrimeir respective holders, and
place each in a separate petri dish, and cover.

6.3.2.5 Amend subparagraph (b)(18): Repeat thps steparagraphs
(b)(2) through (b)(17) of this section for the Istdrt test. The step in paragraph
(b)(9) of this section shall begin between 9 ananlidutes after the end of the
sample period for the cold start test.

6.3.2.6 Delete subparagraph (b)(19).
6.3.2.7 Delete subparagraph (b)(20).
6.3.2.8 Amend subparagraph (b)(21): As soon asible, and in

no case longer than one hour after the end ofdhsthrt phase of the test,
transfer the four particulate filters to the wemghchamber for post-test
conditioning, if applicable. For hybrid electriehicles that do not allow manual
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activation of the auxiliary power unit and are gesustaining over the UDDS, a
valid test shall satisfy the SOC criterion in sewtF.10.

6.3.2.9 Amend subparagraph (b)(24): Vehicles ttebted for evaporative
emissions will proceed pursuant to the “CaliforBiaporative Emission
Standards and Test Procedures for 2001 and Sulvgedodel Motor Vehicles.”

6.4 Calculations - Exhaust Emissions for All HybridElectric Vehicles, Except
Hybrid Fuel Cell Vehicles and Off-Vehicle Charge Caable Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR 886.144-94 [IRy2005] with the
following revisions:

6.4.1 Amend subparagraph (a): For light-duty vielsiand light duty trucks:

Ywm=0.43* L +0.57* L
Dc Dh
Where:

(1) Yum = Weighted mass emissions of each pollutant,TileC, CO,
THCE, NMOG, NMHCE, CH, NGy, or CQ, in grams per vehicle mile.

(2) Y.= Mass emissions as calculated from the cold &attin grams
per test.

(3) Yhn= Mass emissions as calculated from the hot &sattin grams per
test.

(4) D, = The measured driving distance from the cold $ést, in miles.
(5) Dy = The measured driving distance from the hot sttt in miles.

6.4.2 Subparagraphs (b) through (e). [No change.]

6.5  Calculations - Particulate Emissions for All Hyrid Electric Vehicles, Except
Hybrid Fuel Cell Vehicles and Off-Vehicle Charge Caable Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR §86.145-82 [hdee 2, 1982] with the

following revisions. References to 886.110-94 Isim&lan 886.110-94 as last amended
June 30, 1995.

6.5.1 Amend subparagraph (a): The final repostresults for the mass
particulate (M) in grams/mile shall be computed as follows:

M . M,
Mp=043* — | +0.57 *| —
Dc Dh
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Where:

(1) Mpc = Mass of particulate determined from the coldtgest, in grams
per vehicle mile. (See 886.110-94 for determimajio

(2) Mph = Mass of particulate determined from the hottd&st, in grams
per vehicle mile. (See 886.110-94 for determimajio

(3) D. = The measured driving distance from the cold $ést, in miles.

(4) D, = The measured driving distance from the hot st in miles.

6.5.2 Subparagraph (b). [No change.]

7. Highway Emission Test Provisions for All HybridElectric Vehicles, Except
Hybrid Fuel Cell Vehicles and Off-Vehicle Charge Caable Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR 8600.111-08dmeer 27, 2006] with the
following revisions.

7.1 Subparagraph (a). [not applicable - delete]
7.2  Amend subparagraph (b) as follows:

7.2.1 Amend subparagraph (b)(2): The highway ée@ehomy test is designated
to simulate non-metropolitan driving with an averapeed of 48.6 mph and a maximum
speed of 60 mph. The cycle is 10.2 miles long Withstop per mile and consists of
warmed-up vehicle operation on a chassis dynamartietauigh a specified driving
cycle. A proportional part of the diluted exhaestission is collected continuously for
subsequent analysis of THC, CO, £@nd NQ using a constant volume (variable
dilution) sampler. Diesel dilute exhaust is contiasly analyzed for hydrocarbons using
a heated sample line and analyzer. Alcohol anddtaehyde samples are collected and
individually analyzed for alcohol-fueled vehicles.

7.2.2 Amend subparagraph (b)(7)(i): The dynamonmtecedure shall consist
of two cycles of the Highway Fuel Economy Drivingh@dule (8600.109(b)) separated
by 15 seconds of idle. The first cycle of the Higly Fuel Economy Driving Schedule is
driven to precondition the test vehicle and theosdds driven for the fuel economy
measurement.

7.2.3 Amend subparagraph (b)(7)(iii): Only oneaxdt sample and one
background sample shall be collected and analyaedHC (except diesel hydrocarbons
which are analyzed continuously), CO, £@&nd NQ. Alcohol and formaldehyde
samples (exhaust and dilution air) are collectetiaralyzed for alcohol-fueled vehicles.

7.2.4 Add subparagraph(b)(7)(v): For hybrid electehicles that do not allow
manual activation of the auxiliary power unit, leaytstate-of-charge shall be set at a level
that causes the hybrid electric vehicle to opetateauxiliary power unit for the
maximum possible cumulative amount of time durimg HFEDS preconditioning cycle.
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For hybrid electric vehicles that allow manualation of the auxiliary power unit,
battery state-of-charge shall be set at a leveldhissfies one of the following conditions:

(1) If the hybrid electric vehicle is charge-susiag over the HFEDS,
battery state-of-charge shall be set at the loleest allowed by the
manufacturer.

(i) If the hybrid electric vehicle is charge-detnhg over the HFEDs,
battery state-of-charge shall be set at the l@@mmended by the manufacturer
for activating the auxiliary power unit when opangtin highway driving
conditions.

7.2.5 Amend subparagraph (b)(9)(v): Operate tiecleeover one HFEDS
preconditioning cycle according to the dynamomedtering schedule specified in
8600.109-08(b) [December 27, 2006]. If the auxylipower unit is capable of being
manually activated, the auxiliary power unit stedlmanually activated at the beginning
of and operated throughout the HFEDS preconditgpicle.

7.2.6 Amend subparagraph (b)(9)(vi): When the slehieaches zero speed at
the end of the HFEDS preconditioning cycle, theeirhas 17 seconds to prepare for the
HFEDS emission measurement cycle of the test. tReskenable the roll revolution
counter. During the idle period, one of the foliog/zconditions shall apply:

0] For hybrid electric vehicles that do not allblwe auxiliary power
unit to be manually activated and are charge-sustaover the HFEDS, the
vehicle shall be momentarily turned off for 5 sed®@and turned back on during
the idle period. The battery state-of-charge dmallecorded after the hybrid
electric vehicle has fully turned on.

(i) For hybrid electric vehicles that do not alldkae auxiliary power
unit to be manually activated and are charge-dieyjever the HFEDS, the
vehicle shall remain turned on during the idle @eri

(i) For hybrid electric vehicles that allow thepaliary power unit to
be manually activated, the vehicle shall remainddron with the auxiliary power
unit operating during the idle period.

7.2.7 Add subparagraph (b)(9)(viii): At the corsitin of the HFEDS emission
test, one of the following conditions shall apply:

0] For hybrid electric vehicles that do not allblwe auxiliary power
unit to be manually activated and are charge-sustover the HFEDS, record
the battery state-of-charge to determine if the S@rion in section F.10 is
satisfied. If the SOC criterion is not satisfilten repeat dynamometer test run
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7.3

8.

from subparagraph (b)(9)(vi) and (b)(9)(vii). Adbof three highway emission
tests shall be allowed to satisfy the SOC criterion

(i) For hybrid electric vehicles that do not allaélae auxiliary power
unit to be manually activated and are charge-degleiver the HFEDS, the
emission test is completed.

(i) For hybrid electric vehicles that allow thevaliary power unit to
be manually activated, the emission test is coraglet

7.2.8 Delete subparagraph (b)(10).
Delete subparagraphs (c) through (e).

SFTP Emission Test Provisions for All Hybrid Eletric Vehicles, Except

Hybrid Fuel Cell Vehicles and Off-Vehicle Charge Caable Hybrid Electric Vehicles.

8.1

USO06 Vehicle Preconditioning

To be conducted pursuant to 40 CFR 886.132-00 [gectd2, 1996] with the

following revisions.

8.1.1 Subparagraphs (a) through (m). [No change.]

8.1.2 Amend subparagraph (n): Aggressive Drivingt T6S06)

Preconditioning.

As Amended:

8.1.2.1  Amend subparagraph (1) as follows: IfW806 test
follows the exhaust emission urban, highway, opevative testing, the refueling
step may be deleted and the vehicle may be premomell using the fuel
remaining in the tank (see paragraph (c)(2)(ihhid section). The test vehicle
may be pushed or driven onto the test dynamométer vehicles that allow
manual activation of the auxiliary power unit, leaytstate-of-charge shall be set
at according to the following conditions:

If the hybrid electric vehicle is charge-sustainowgr the US06, battery state-of-
charge shall be set at the lowest level allowethbymanufacturer. The auxiliary
power unit shall be manually activated at the beigigp of and operated
throughout the US06 preconditioning cycle.

If the hybrid electric vehicle is charge-depletmger the US06, battery state-of-
charge shall be set at the level recommended by#mfacturer for activating
the auxiliary power unit when operating in highvglwing conditions. The
auxiliary power unit shall be manually activatedreg beginning of and operated
throughout the US06 preconditioning cycle.
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8.1.2.1.1 Subparagraphs (i) through (iv). [No deh
8.1.2.2 Subparagraph (2). [No change.]
8.1.3 Subparagraph (0). [No change.]
8.2 USO06 Emission Test.

To be conducted pursuant to 40 CFR 886.159-08 [Dbee 27, 2006] with the
following revisions.

8.2.1 Amend subparagraph (&)verview The dynamometer operation consists
of a single, 600 second test on the US06 drivitgdule, as described in appendix |,
paragraph (g), of this part. The hybrid electeticle is preconditioned in accordance
with 886.132-00, to bring it to a warmed-up stataiti condition. This preconditioning is
followed by a 1 to 2 minute idle period that prateeéirectly into the US06 driving
schedule during which continuous proportional s&soif gaseous emissions are
collected for analysis. If engine stalling shoattur during testing, follow the
provisions of 886.136-90 (engine starting and réstg). For hybrid electric vehicles
with Otto-cycle auxiliary power units, the compessiamples collected in bags are
analyzed for THC, CO, COCH, and NQ. For hybrid electric vehicles with diesel-cycle
auxiliary power units, THC is sampled and analyzeadtinuously according to the
provisions of 886.110. Parallel bag samples aftiih air are analyzed for THC, CO,
CO,, CH; and NQ. The USO06 cycle after the preconditioning cytlalksbe used to
calculate emissions and shall meet the state-afyehaet tolerances as calculated in
section E.9.

8.2.2 Amend subparagraph (b) as follows.

8.2.2.1 Amend subparagraph (b)(2): Position teeuvehicle on the
dynamometer and restrain.

8.2.3 Subparagraph (c). [No change.]

8.2.4 Amend subparagraph (d): Practice runs dveeptescribed driving
schedule may be performed at test point to peranipding system adjustment.

8.2.5 Subparagraph (e). [No change.]
8.2.6 Amend subparagraph (f) as follows.

8.2.6.1 Amend subparagraph (f)(2)(i): Immediatdtgr completion of
the USO06 preconditioning cycle, idle the vehiclée idle period is not to be less
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than one minute or not greater than two minutesririg the idle period, one of
the following conditions shall apply:

(1) For hybrid electric vehicles that do not alltlwe auxiliary power
unit to be manually activated and are charge-sustaover the US06, the vehicle
shall be momentarily turned off for 5 seconds anded back on during the idle
period. The battery state-of-charge shall be sgaxbafter the hybrid electric
vehicle has fully turned on.

(i) For hybrid electric vehicles that do not allaélae auxiliary power
unit to be manually activated and are charge-degleiver the US06, the vehicle
shall remain turned on during the idle period.

(i) For hybrid electric vehicles that allow thevaliary power unit to
be manually activated, the vehicle shall remaingdron with the auxiliary power
unit operating during the idle period.

8.2.6.2  Amend subparagraph (f)(2)(ix): At the dasmon of the US06
emission test, one of the following conditions shably:

0] For hybrid electric vehicles that do not allowanual activation of
the auxiliary power unit and are charge-sustaiowegr the US06, record the
battery state-of-charge to determine if the SO@uan in section F.10 is
satisfied. If the SOC criterion is not satisfilten repeat dynamometer test run
from subparagraph (f)(2)(i) without the precondiiity cycle. A total of three
USO06 emission tests shall be allowed to satish&0O€ criterion.

(i) For hybrid electric vehicles that do not allaélae auxiliary power
unit to be manually activated and are charge-degleiver the US06, turn off
vehicle 2 seconds after the end of the last desiaber.

(i) For hybrid electric vehicles that allow thevaliary power unit to
be manually activated, turn off vehicle 2 secorfter dhe end of the last
deceleration.

8.3  SCO03 Vehicle Preconditioning.

To be conducted pursuant to 40 CFR 886.132-00 [gectd2, 1996] with the
following revisions.

8.3.1 Subparagraphs (a) through (n). [No change.]

8.3.2 Amend subparagraph (dir Conditioning Test (SC03) Preconditioning
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8.3.2.1 Amend subparagraph (1) as follows: [fSk&03 test follows the
exhaust emission FTP or evaporative testing, theeliag step may be deleted
and the vehicle may be preconditioned using ther&meaining in the tank (see
paragraph (c)(2)(ii) of this section). The tedhieée may be pushed or driven
onto the test dynamometer. For hybrid electridalel that allow manual
activation of the auxiliary power unit, batterytstaf-charge shall be set at a level
that satisfies one of the following conditions:

If the hybrid electric vehicle is charge-sustainowgr the SC03, battery state-of-
charge shall be set at the lowest level allowethbymanufacturer. The auxiliary
power unit shall be manually activated at the beigigp of and operated
throughout the SC03 preconditioning cycle.

If the hybrid electric vehicle is charge-depletmger the SC03, battery state-of-
charge shall be set at the level recommended by#mfacturer for activating
the auxiliary power unit when operating in highvgliwing conditions. The
auxiliary power unit shall be manually activatedreg beginning of and operated
throughout the SC03 preconditioning cycle.

8.3.2.1.1 Subparagraphs (i) and (ii). [No chanhge.
8.3.2.2 Subparagraphs (2) through (3). [No change
8.4 SCO03 Emission Test.

To be conducted pursuant to 40 CFR 886.160-00 [ihbee 8, 2005] with the
following revisions.

8.4.1 Amend subparagraph (&verview The dynamometer operation
consists of a single, 594 second test on the S@0B@ schedule, as described in
appendix |, paragraph (h), of this part. The hylectric vehicle is preconditioned in
accordance with 886.132-00 of this subpart, todotire vehicle to a warmed-up
stabilized condition. This preconditioning is fmlled by a 10 minute vehicle soak
(vehicle turned off) that proceeds directly inte C03 driving schedule, during which
continuous proportional samples of gaseous emissicacollected for analysis. The
entire test, including the SCO3 preconditioningleyeehicle soak, and SC03 emission
test, is either conducted in an environmentalfeeslity or under test conditions that
simulate testing in an environmental test cell @& 162-00 (a) for a discussion of
simulation procedure approvals). The environmetetstl facility must be capable of
providing the following nominal ambient test comalits of: 95F air temperature, 100
grains of water/pound of dry air (approximatelypicent relative humidity), a solar heat
load intensity of 850 W/fy and vehicle cooling air flow proportional to velei speed.
Section 86.161-00 discusses the minimum faciligqureements and corresponding
control tolerances for air conditioning ambient manditions. The vehicle’s air
conditioner is operated or appropriately simuldtedhe duration of the test procedure
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(except for the 10 minute vehicle soak), including preconditioning. If engine stalling
should occur during testing, follow the provisia{$86.136-90 (engine starting and
restarting). For hybrid electric vehicles with @tycle auxiliary power units, the
composite samples collected in bags are analyzetHG, CO, CQ, CH; and NQ. For
hybrid electric vehicles with diesel-cycle auxiligrower units, THC is sampled and
analyzed continuously according to the provisioh§86.110. Parallel bag samples of
dilution air are analyzed for THC, CO, g@H, and NQ. The SCO03 cycle after the
preconditioning cycle shall be used to calculatéseions and shall meet the state-of-
charge net tolerances as calculated in section E9.

As Amended:

8.4.2 Amend subparagraph (b) as follows.

8.4.2.1 Amend subparagraph (b)(2): Position teeuvehicle on the
dynamometer and restrain.

8.4.3 Amend subparagraph (c) as follows.

8.4.3.1 Amend subparagraph (c)(9): Start vehisleh(air conditioning
system also running). If the auxiliary power wfithe hybrid electric vehicle is
capable of being manually activated, the auxil@ower unit shall be manually
activated at the beginning of and operated througtie SC03 emission test.
Fifteen seconds after the vehicle starts, begimnitial vehicle acceleration of the
driving schedule.

8.4.4 Amend subparagraph (d) as follows.

8.4.4.1 Amend subparagraph (d)(10): At the conatusf the SC03
emission test, one of the following conditions shably:

0] For hybrid electric vehicles that do not alltlwe auxiliary power
unit to be manually activated and are charge-sustaover the SC03, record the
battery state-of-charge to determine if the SO@uan in section F.10 is
satisfied. If the SOC criterion is not satisfidtten turn off the cooling fan(s),
allow the vehicle to soak in the ambient conditiohgparagraph (c)(5) of this
section for 10 + 1 minutes, and repeat the dynantemtest run from
subparagraph (d). Up to three SC03 emission sbstl$ be attempted to satisfy
the SOC criterion.

(i) For hybrid electric vehicles that do not allaélae auxiliary power
unit to be manually activated and are charge-degleiver the SCO03, turn off the
vehicle two seconds after the end of the last éeatbn.

(i) For hybrid electric vehicles that allow thevaliary power unit to

be manually activated, turn off the vehicle twomwts after the end of the last
deceleration.
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9.

9.1

8.4.5 Subparagraph (e). [No change.]

State-of-Charge Net Change Tolerances for All Hyrid Electric Vehicles,
Except Hybrid Fuel Cell Vehicles and Off-Vehicle Caable Hybrid Electric Vehicles.

For hybrid electric vehicles that use a batésran energy storage device, the
following state-of-charge net change tolerancel sipgdly:

(Amp'hrfinal)max = (Amp'h'fnitial) +0.01 D[

(Amp-hfina)min = (AMp-hiniia) - 0.01 D(

Where:

(Am
(Am
(Am

D-h rfinal)max
p'h rfinal)min
p'hrinitial)

I\lHVfueI

Miyel
K1

Vsystem

9.2

NHVfueI Dmfuel
Ve OK,

system

N HVfueI |]mfuel
0K,

system

Maximum allowed Amp-hr stored in battery at el of the test
Minimum allowed Amp-hr stored in battery at #m&d of the test
Battery Amp-hr stored at the beginning of tbstt

Net heating value of consumable fuel, in Joulps/

Total mass of fuel consumed during test, in kg

Conversion factor, 3600 seconds/hour

Open circuit voltage (OCV) that corresponddii® $OC of the
target SOC during charge sustaining operations Vaiue shall
be submitted for testing purposes, and it shafiligect to
confirmation by the Air Resources Board.

For hybrid electric vehicles that use a capaeis an energy storage device, the
following state-of-charge net change tolerancel sipgdly:

(Vina)max =

(Vfinat)min =

Where:

(Vfinal)max
(Vfinal)min

V2

Miyel

As Amended:

initial

I\lHVfueI
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z \

20NHV,,, Om
\/vmzmal + o.om( o M )

20NRV, Om, )
\/Vﬁmal - 0.0lD( ve M)

The stored capacitor voltage allowed at theddrttle test
The stored capacitor voltage allowed at theddrttle test

The square of the capacitor voltage storedeab#ginning of the test

Net heating value of consumable fuel, in Joutps/
Total mass of fuel consumed during test, in kg
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C = Rated capacitance of the capacitor, in Farads

9.3 For hybrid electric vehicles that use an eteotechanical flywheel as an energy
storage device, the following state-of-charge heinge tolerance shall apply:

i \

2 (2 |]NHVfuel |]rnfuel)
(rPMeinal)max = [rPM; ;o + 00101
0K,
2 (ZDNHVfueI |]mfuel)
(rPM¥ina)min = [rPM; i — 0010
0K,
Where:
(rpmena)max = The maximum flywheel rotational speed allowethatend of the test
(rPMeina)min -~ = The minimum flywheel rotational speed allowedhat end of the test

2

rPM; i The squared flywheel rotational speed at thénpgag of the test

NHV el = Net heating value of consumable fuel, in Joulps/
Meyel = Total mass of fuel consumed during test, in kg
Ks = Conversion factor; A

3600sec - rpm?

= Rated moment of inertia of the flywheel, in kg-
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F. Test Procedures for 2012 and Subsequent Model ©fehicle Charge
Capable Hybrid Electric Vehicles.

The “as adopted or amended dates” of the 40 CFR8Baegulations referenced by this
document are the dates identified in the “CalifarBkhaust Emission Standards and Test
Procedures for 2001 and Subsequent Model Pass€aggrLight-Duty Trucks and Medium-
Duty Vehicles,” unless otherwise noted. A manufest may elect to certify a 2008010, or
2011 model-year off-vehicle charge capable hybedtac vehicle using this section F.

1. Electric Dynamometer.

All off-vehicle charge capable HEVs must be testethg a 48-inch single roll electric
dynamometer meeting the requirements of 40 CFR &uBy 886.108-00(b)(2) [October 22,
1996].

2. Vehicle and Battery Break-In Period.

A manufacturer shall use good engineering judgnredétermining the proper stabilized
emissions mileage test point and report same aiceptd the requirements of section D.2.11
above.

3. General Testing Requirements.
3.1 Recording requirements.

For off-vehicle charge capable hybrid electric vids The following data shall
be recorded for all tests and for each individaeat tycle therein, except for the’BGand
50°F tests, conducted in accordance with section F.8:

€)) mileage accumulated during the All-Electric Bamportion of the test,
where applicable;

(b) Net DC energy from the battery that was expdraiging the test (may be
reported as the total DC battery energy outputthadotal DC battery energy input);

(© AC energy required to fully charge the batt&itgr a charge depleting or
charge sustaining test from the point where elatyris introduced from the electric
outlet to the battery charger;

(d) DC energy required to fully charge the battster a charge depleting or
charge sustaining test from the point where elgttris introduced from the battery
charger to the battery;

(e) Net DC amp-hrs from the battery that was expdratliring the test (may
be reported as the total DC amp-hrs output andbtiaé DC amp-hrs input); and

)] Measured AC and DC watt hours and amp hourl Bhaeported to the
nearest hundredths of a kilowatt hour and tentreamp hour.
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3.2 Regenerative braking Regenerative braking systems may be utilizethduhe
range test. The braking level, if adjustable, Idhalset according to the manufacturer’'s
specifications for normal driving conditions priorthe commencement of the test. The driving
schedule speed and time tolerances specifiedsrs#ation F shall not be exceeded due to the
operation of the regenerative braking system.

3.3  Measurement Accuracy The overall error in voltage and current recogdin
instruments shall be NIST traceable and accuratd %6 of the maximum value of the variable
(AC/DC volts and amps) being measured. Suggesfeipment: amp meter/power meter
capable of sampling voltage and current. Voltaggk@irrent shall be sampled at a minimum
rate of 20 hz.

3.4  Watt Hour Calculation.

DC energy (watt hours) shall be calculated as ¥aslo
DC energy Jv(t) *i(t) dt
Where v = vehicle DC main battery pack voltage

i = vehicle DC main battery pack current
AC energy (in watt-hours) shall be calculated dieves
AC energy Fv(t) *i(t) dt in watt-hours
Where v = AC instantaneous voltage

i = AC instantaneous current

3.5 Charger Requirements

The standard charging apparatus (or equivalenthalty furnished with or specified for
the vehicle shall be used for charging during Vehtesting.

4. Determination of the Emissions of the Fuel-firedHeater.

The exhaust emissions result of the fuel-fired éresiall be determined by operating at a
maximum heating capacity with a cold start betw@@¥ and 86F for a period of 20 minutes
and dividing the grams of emissions by 20. Thelteg) grams per minute shall be multiplied
by 3.0 minutes per mile to obtain a grams per nalee.

5. Urban Test Provisions for Off-Vehicle Charge Capble Hybrid Electric
Vehicles.

Alternative procedures may be used if shown tadyggjuivalent results and if approved
in advance by the Executive Officer of the Air Res®s Board.
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The criteria certification emissions for the Urliast shall be the worst case emissions of
NMOG, CO, NOx, and PM from either the charge depieor charge sustaining tests. The sum
of NMOG + NOx emissions shall constitute the wasate for the urban charge sustaining or
charge depleting modes of operation.

Vehicles with more than one mode of operation efabxiliary power unit (e.g.,
economy mode, performance mode, etc.) for a gihange depleting or charge sustaining test
cycle must be tested in the mode(s) which repregbetworst case emissions of the auxiliary
power unit. Confirmatory testing may also be perfed in any mode of operation to ensure
compliance with emission standards.

5.1 Vehicle Preconditioning.

To be conducted pursuant to the “California EvapeesEmission Standards and Test
Procedures for 2001 and Subsequent Model Motordietiiwith the following supplemental
requirements:

5.1.1 For vehicles that do not allow manual actborabf the auxiliary power
unit, battery state-of-charge shall be set at allthat causes the vehicle to operate the
auxiliary power unit for the maximum possible cuatide amount of time during the
preconditioning drive.

5.1.2 For vehicles that allow manual activatiortha auxiliary power unit,
battery state-of-charge shall be set at the loleest allowed by the manufacturer.

5.1.3 After setting battery state-of-charge, thieicle shall be pushed or towed
to a work area for the initial fuel drain and fltcording to section 1ll.D.1.4 of the
“California Evaporative Emission Standards and Restedures for 2001 and
Subsequent Model Motor Vehicles.”

5.1.4 Following the initial fuel drain and fill, ¢hvehicle shall complete an
initial soak period of a minimum of 6 hours.

5.1.5 After completing the soak period, the vehstiall be pushed or towed
into position on a dynamometer and preconditioned.

5.1.6 If the auxiliary power unit is capable ofdgemanually activated, the
auxiliary power unit shall be manually activatedreg beginning of and operated
throughout the preconditioning drive.

5.1.7 For the charge depleting range test andithre sustaining emission test,
the preconditioning cycle shall be the UDDS. Thkaiule must be in charge sustaining
operation during the preconditioning drive. Toeatetine charge sustaining operation, the
vehicle must meet the SOC criterion in section Fr@t the start to the end of the two
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consecutive UDDSs. As an option, charge sustaiopggation can be achieved for a
single UDDS if data is provided showing that chasgstaining operation can
consistently be maintained over one UDDS. Thealehmust meet the SOC criterion in
section F.10 from the start to the end of a sikfidS. Alternative procedures may be
used to determine charge sustain operation foprieondition drive if the alternate
procedure demonstrates charge sustaining opetadised on section F.10 and is
approved in advance by the Executive Officer ofAlveResources Board.

5.1.8 A fuel drain and fill shall be performed puast to the provisions of the
“California Evaporative Emission Standards and Restedures for 2001 and
Subsequent Model Motor Vehicles.”

5.1.9 The vehicle shall be soaked for 12-36 holingting this soak period,
canister preconditioning shall be performed purst@the provisions of the “California
Evaporative Emission Standards and Test Proceftur@901 and Subsequent Model
Motor Vehicles.”

5.1.10 For the urban charge depleting range testhighway charge depleting
range test, and the cold start US06 range testgelibe vehicle to full state-of-charge as
specified by the vehicle manufacturer. The vehiclest be turned off during charging
and charge time shall not exceed soak time.

5.2 Urban Dynamometer Procedure for Off-Vehicle Chege Capable Hybrid
Electric Vehicles.

To be conducted pursuant to 40 CFR 886.135-00 [gectd2, 1996] with the
following revisions. References to 886.110-94 Isim&#lan 886.110-94 as last amended
June 30, 1995.

5.2.1 Amend subparagraph (a).

Overview The charge depleting range test dynamometeshah consist
of a series of charge depleting UDDSs, each foltbimea 10 minute key-off hot soak
period until charge sustaining operation is actdefee two consecutive UDDSs. To
determine charge sustaining operation, the vehicist meet the SOC criterion in section
F.10 from the start of the first UDDS until the esfdhe second UDDS. As an option,
charge sustaining operation may be achieved forghesUDDS if data is provided
showing that charge sustaining operation can ctamglg be maintained over one UDDS.
To determine charge sustaining operation, indage, the vehicle shall meet SOC
criterion in section F.10 from the start to the efd single UDDS. Emissions are
measured for all UDDSs when the auxiliary powet ismoperating.

The vehicle shall be turned off and stored at ahiant temperature not less tharfi68
(20°C) and not more than 86 (30°C) for 12 to 36 hours. At the end of this coldlsoa
period, the vehicle shall be placed or pushed ardgnamometer.
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The charge sustaining emission test dynamometeshall consist of two consecutive
UDDSs with a 10 minute key-off hot soak in betwe&fehicle emissions shall be
measured over two UDDSs during charge sustainiegation, and the vehicle must meet
the SOC criterion in section F.10 from the starthef first UDDS until the end of the
second UDDS.

Vehicle charging shall be initiated within threauins after either the charge depleting
range test or the charge sustaining emission testipnt to section F.5.4.2 or F.5.4.3, as
applicable. During charging, all requirementseot®n F.3 must be met, and energy
consumption shall be calculated pursuant to theiregpents in section F.11.7.

For all exhaust emission tests, the exhaust emissice diluted with ambient air in the
dilution tunnel as shown in Figure B94-5 and FigB8#-6 (886.110-94). As an
alternative, the bag mini-diluter may be used @ulof the constant volume sampling
(CVS) method for exhaust emission measurementssitded below. A dilution tunnel
is not required for testing vehicles waived frora thquirement to measure particulates.
For UDDSs, particulate samples are collected oer$lfor weighing during each UDDS.
Each sample plus backup is collected during edgB® (including shutdown). Part
1065 of the CFR may be used as an optional paateslampling method. Continuous
proportional samples of gaseous emissions arectetldor analysis during each UDDS.
For vehicles with Otto-cycle auxiliary power unitse composite samples collected in
bags are analyzed for THC, CO, £QH, and NQ. For vehicles with petroleum-fueled
diesel-cycle auxiliary power units (optional fortmal gas-fueled, liquefied petroleum
gas-fueled, and alcohol-fueled diesel-cycle vebiGIEHC is sampled and analyzed
continuously pursuant to the provisions of 886.920-Parallel samples of the dilution
air are similarly analyzed for THC, CO, G@H, and NQ. For vehicles with natural
gas-fueled, liquefied petroleum gas-fueled, andradtfueled auxiliary power units, bag
samples are collected and analyzed for THC (ifsaotpled continuously), CO, GGCH,
and NQ. For vehicles with alcohol-fueled auxiliary powsnits, alcohol and
formaldehyde samples are taken for both exhauststoms and dilution air (a single
dilution air formaldehyde sample, covering the ltteat period may be collected).
Parallel bag samples of dilution air are analyzedrHC, CO, CQ, CH, and NQ.

5.2.2 Subparagraphs (b) through (c). [No change.]

5.2.3 Subparagraph (d). [No change.]

5.2.4 Subparagraphs (e) through (g). [No change.]

5.2.5 Amend subparagraph (h): The driving distaasaneasured by counting
the number of dynamometer roll or shaft revolutistsll be determined for all charge

depleting and exhaust emission tests. The rewoisitshall be measured on the same roll
or shaft used for measuring the vehicle’s speed.
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5.3

5.2.6 Subparagraph (i). [No change.]

Urban Dynamometer Test Run, Gaseous and Partitate Emissions for Off-

Vehicle Charge Capable Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR 886.137-96 [Ma#dc; 1993] with the

following revisions:

5.3.1 Amend subparagraph (&¥eneral The dynamometer run shall consist of

a series of UDDSs, after a second fuel drain dhdrfd a 12 to 36 hour soak period
performed pursuant to the provisions of the “Catifa Evaporative Emission Standards
and Test Procedures for 2001 and Subsequent ModlelrMehicles.” The vehicle shall
be stored prior to the emission test in such a mathat precipitation (e.g., rain or dew)
does not occur on the vehicle. The vehicle isnadld to stand on the dynamometer
during the 10 minute time period between each UDDS.

As Amended:

5.3.2 Amend subparagraph (b) as follows.

5.3.2.1 Amend subparagraph (b)(9): Start theflgasmeasuring
device, direct the sample flow into the exhaust@arbag, the alcohol exhaust
sample, the formaldehyde exhaust sample, the allatir sample bag, the alcohol
dilution air sample and the formaldehyde dilutiansample, and turn the key on.
If the auxiliary power unit is capable of being raaly activated, the auxiliary
power unit shall be activated at the beginningraf aperated throughout the
UDDS.

5.3.2.2 Delete subparagraph (b)(13).
5.3.2.3 Subparagraph (b)(14). [No change.]
5.3.24 Amend subparagraph (b)(15): Five secaftds the

vehicle is shutdown, simultaneously turn off the §aw measuring device and
particulate sample pump. Record the measurearshaft revolutions (both gas
meter or flow measurement instrumentation readjragg] reset the counter. As
soon as possible, transfer the exhaust and dilaitosamples to the analytical
system and process the samples pursuant to §8@h®ning a stabilized
reading of the exhaust bag sample on all analyzithén 20 minutes of the end of
the sample collection phase of the UDDS. Obtatoladl and formaldehyde
sample analyses, if applicable, within 24 hourthefend of the sample period.
(If it is not possible to perform analysis on theohol and formaldehyde samples
within 24 hours, the samples should be storeddark cold (4C to 10C)
environment until analysis. The samples shouldrmyzed within fourteen
days.) If applicable, carefully remove both paitgarticulate sample filters from
their respective holders, and place each in a agppetri dish, and cover.
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5.3.25 Amend subparagraph (b)(18): Repeat #pEssh
paragraphs (b)(2) through (b)(17) of this sectmntlie hot start UDDS. The
steps in paragraph (b)(9) of this section shalirbegtween 9 and 11 minutes
after the end of the sample period for the cold &1®DS.

5.3.2.6 Delete subparagraph (b)(19).
5.3.2.7 Delete subparagraph (b)(20).
5.3.2.8 Amend subparagraph (b)(21): As soon asible, transfer

the particulate filters to the weighing chambergost-test conditioning, if
applicable. For vehicles undergoing a cold stharge sustaining test, a valid test
shall satisfy the SOC criterion in section F.10.

5.3.2.9 Amend subparagraph (b)(24): Vehiclesattelsted for
evaporative emissions will proceed pursuant to“Galifornia Evaporative
Emission Standards and Test Procedures for 2008 abskequent Model Motor
Vehicles.”

5.4 Determination of Urban All-Electric Range and UWban Equivalent All-
Electric Range for Off-Vehicle Charge Capable Hybrd Electric Vehicles.

5.4.1 TheJrban All-Electric Range shall be shall be defined as the distance that
the vehicle is driven from the start of Urban CleaDepleting Range Test until the
internal combustion engine first starts.

5.4.2 Urban Charge Depleting Range Test.

0] Vehicle preconditioning. The vehicle shall be preconditioned
according to F.5.1.

(i) Dynamometer run. At the end of the cold soak period, the
vehicle shall be placed or pushed, onto a dynamamaeid operated through the
Continuous Urban Test Schedule until the SOC Neingk Tolerances (specified
in section F.10 of these test procedures) thatatdicharge sustaining operation
are met for two consecutive UDDSSs, or a single UDD#ata is provided
showing that charge sustaining operation can ctamglg be maintained in one
UDDS. If there are no charge depleting hot stgetes, then use the next hot start
cycle (after the cold start cycle) in the test ssme for the purpose of
determining hot start emissions. For this casecfrayge depleting hot start
cycle), the manufacturer may optionally add onatadthl hot start cycle.
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The Alternative Continuous Urban Test Schedule beagubstituted for the
Continuous Urban Test Schedule if the test fadditynable to perform the
Continuous Urban Test Schedule. Refer to secttoh$, F.5.6, and F.11, for
calculations of urban exhaust emissions, urbancodaite emissions, and
equivalent all-electric range, respectively. Enaiss are measured for all test
cycles when the auxiliary power unit is operatifigar each test cycle for which
emissions were not measured, the manufacturervalidate that the auxiliary
power unit did not turn on at any time during testtcycle.

(i) Vehicle charging after testing. Vehicle charging shall begin
within three hours after either the charge depietange test or the charge
sustaining emission test, and the vehicle shathaeged to the manufacturer
specified full state-of-charge. During charginiapplicable requirements in F.3
must be met, and energy consumption shall be @ulpursuant to the
requirements in section F.11.7.

5.4.3 Urban Charge Sustaining Emission Test.The Urban Charge Sustaining
Emission Test is conducted cold, and after chang&asing operation has been reached,
or an optional charge sustaining test mode has &de@rated, and no subsequent charge
has been performed.

0] Vehicle preconditioning. If the Urban Charge Sustaining
Emission Test is performed within 36 hours after thban Charge Depleting
Range Test, the vehicle shall be preconditionedyant to section F.5.1.9. If the
Urban Charge Sustaining Emission Test is performeck than 36 hours after the
Urban Charge Depleting Range Test, the vehicld begbreconditioned pursuant
to section F.5.1, except for vehicle charging. ti®as F.5.1.1 through F.5.1.4
may be omitted if previously performed.

(i) Dynamometer run. At the end of the cold soak period, the
vehicle shall be placed or pushed onto a dynamaireetd two UDDSs shall be
performed during charge sustaining operation, saparated by a 10 minute key-
off hot soak period. The vehicle must meet the @B €rion in section F.10
from the start of the first UDDS until the end bétsecond UDDS. If the SOC
criterion is not satisfied, the test shall be stapphe vehicle cold soak shall be
conducted again, and the dynamometer test run lsbalbnducted again.

(i) Vehicle charging after testing. If the vehicle was not charged
after the Urban Charge Depleting Range Test, tietarcle charging shall begin
within three hours after the Urban Charge Sustgiimission Test and the
vehicle shall be charged to the manufacturer sieelci@ill state-of-charge.
During charging, all requirements in F.3 must be, raed energy consumption
shall be calculated pursuant to the requiremenseation F.11.7.
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55 Calculations - Urban Exhaust Emissions for Ofi¥ehicle Charge Capable
Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR 886.144-94 [IRy2005] with the
following revisions:

5.5.1 Amend subparagraph (a):
Gaseous Emissions — Urban Charge Depleting Rarngie Te

For light-duty vehicles and light duty trucks:
Ywm = 0430 X + 057 2,
D, 2D,

Ywm = Weighted mass emissions of each pollutant,leC, CO, THCE,
NMOG, NMHCE, CH, NOx, or CQ, in grams per vehicle mile.

Y. = Mass emissions as calculated from the cold B2aDS, in grams per test.
D. = The measured driving distance from the cold &®DS, in miles.
n = number of hot start UDDSs in Charge Depletipgration

If there are no charge depleting hot start cydhesn) use the next hot
start cycle (after the cold start cycle) in the ssjuence for the purpose
of determining hot start emissions. For this dasecharge depleting
hot start cycle), the manufacturer may optionatlgt ane additional hot
start cycle for an n=2.

Gaseous Emissions — Urban Charge Sustaining Emi3sist.

For light-duty vehicles and light-duty trucks:

Y Y,
Ywm=0.43 *| == | + 0.57 *| -
Dc Dh

Ywm = Weighted mass emissions of each pollutant,TldC, CO, THCE,
NMOG, NMHCE, CH, NG, or CQ, in grams per vehicle mile.

Y. = Mass emissions as calculated from the cold 82DS, in grams per test.
Yn = Mass emissions as calculated from the hot BalS, in grams per test.
D. = The measured driving distance from the cold &®DS, in miles.

Dy, = The measured driving distance from the hot &i&DS, in miles.

5.5.2 Subparagraphs (b) through (e). [No change.]
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5.6 Calculations - Urban Particulate Emissions foOff-Vehicle Charge Capable
Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR 886.145-82 [Mdvez 2, 1982] with the
following revisions. References to 886.110-94 Isim&#lan 886.110-94 as last amended
June 30, 1995.

5.6.1 Amend subparagraph (a):

Particulate Emissions — Urban Charge Depleting Rarest.

The final reported test results for the mass palete (M) in grams/mile shall be
computed as follows:

M . M,
Mp=0.43*| —2 | +0.57 ¥ —
D >D

C n

Where:

Mpc = Mass of particulate determined from the coldtstDDS, in grams per
vehicle mile. (See §86.110-94 for determination.)

D. = The measured driving distance from the cold &®DS, in miles.

n = number of hot start UDDSs in Charge Depletipgration

If there are no charge depleting hot start cydhesn) use the next hot
start cycle (after the cold start cycle) in the sjuence for the purpose
of determining hot start emissions. For this dasecharge depleting
hot start cycle), the manufacturer may optionatlgt ane additional hot
start cycle for an n=2.

Particulate Emissions — Urban Charge SustainingsEiom Test.

The final reported test results for the mass pate (M,) in grams/mile shall be
computed as follows:

M . M n
Mp=043* — | +0.57 *| ——
Dc Dh

Mpc = Mass of particulate determined from the cos&dtdt/DDS, in grams per
vehicle mile. (See §886.110-94 for determination.)

Mph = Mass of particulate determined from the hott$#®DS, in grams per
vehicle mile. (See §886.110-94 for determination.)

D. = The measured driving distance from the cold &®DS, in miles.

Dy, = The measured driving distance from the hot &i&DS, in miles.
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5.6.2 Subparagraph (b). [No change.]

5.6.3 Equivalent All-Electric Range shall be calculated in accordance with
section F.11 of these test procedures.

6. Highway Test Provisions for Off-Vehicle Charge @pable Hybrid Electric
Vehicles.

Vehicles with more than one mode of operation efabxiliary power unit (e.g.,
economy mode, performance mode, etc.) for a gihange depleting or charge sustaining test
cycle must be tested in the mode(s) which repregbetworst case emissions of the auxiliary
power unit. Confirmatory testing may also be perfed in any mode of operation to ensure
compliance with emission standards.

The third emission test HFEDS of the Highway Ch&gstaining Test shall be used to
calculate highway NOx emissions and must be withenSOC criterion in section F.10. As an
option, the manufacturer may perform the Highwagpi@k Sustaining Test with two emission
test HFEDSs provided that the second HFEDS meetS@(C criterion in section F.10. In this
case, the second HFEDS shall be used to calcutassiens.

Highway NOx emissions may be determined from th&BS in the Highway Charge
Depleting Range Test that demonstrates chargeisiagt@peration.

6.1  Vehicle Preconditioning.

If the Highway Charge Depleting Range Test is pented within 36 hours after
completion of either the Urban Charge Depletingdeahest or the Urban Charge Sustaining
Emission Test, the vehicle shall be preconditiopecuant to sections F.5.1.9 through F.5.1.10,
without canister preconditioning. If the Highwah#&ge Depleting Range Test is performed
more than 36 hours after completion of either thledd Charge Depleting Range Test or the
Urban Charge Sustaining Emission Test, the velitédl be preconditioned pursuant to section
F.5.1, without canister preconditioning. Sectiéis.1.1 through F.5.1.4 may be omitted if
previously performed.

If the Highway Charge Sustaining Emission Testadgrmed within 36 hours after com