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NOTE: This document is incorporated by referemcgeaction 1962.1, title 13, California
Code of Requlations (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 tgsbd 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 Mediduty 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 é&ference in section 1976(c), title 13,

CCR);

3. “California Refueling Emission Standards andt R¥ecedures 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 Sfieations 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@8318, CCR);

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

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

9. “California Non-Methane Organic Gas Test Procedi (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;-ANB2001 AND
SUBSEQUENT-MODEL 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 trucksand medium-duty
vehicles, and-2002009and subsequent model-year hybrid electric pass@agg, light-duty
trucks,and medium-duty vehicles. The general procedurdsequirements necessary to certify
a vehicle for sale in California are containedha tCalifornia Exhaust Emission Standards and
Test Procedures for 2001 and Subsequent Model iRges€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 (CEFRB6.1803-01, 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, rette 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 Higiywuel 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@amiis 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, HFED3,0a868 minute key-off hot soak or a 15
second key-on pause. This alternate procedure maulistituted for the Continuous Highway
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Test Schedule when the Continuous Highway Testddbeannot be performed.

“Auxiliary power unit” means a device that converts consumable fuel gy
mechanical or electrical energy. Some examplesgiliary 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 prifgdhrough 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 remaiiiniie
battery relative to the maximum rated capacityheflbattery expressed in percent.

“Blended off-vehicle charge capable hybrid electricvehicle” 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 stastaie-
of-charge decreases, on average, while the vekidieven and the engine is used occasionally
to support power requests.

143 ”

Siezs G c s T AT, SrAvAS IS I )

“Charge-depleting net energy consumption’means the net electrical energyy, E
measured in watt-hours consumed by vehicle oveclihege depleting cycle rangeulk 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 averdgereases 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, HFEDK06, or SC03).

“Charge depleting actual range or R4~ means the distance traveled on the Urban
Charge Depleting Test Procedure at which the sitdtarge is first equal to the average state-
of-charge of the two consecutive UDDS used to éedirban Charge Depleting Test Procedure.
This range must be reported to the nearest 0. 5m(®ee section F.11.9.)

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

“Charge depleting cycle range or Ry’ means the distant¢eaveled on the Urban or
Highway Charge Depleting Procedure up to the tadeqrior to where the state-of-charge is
above the lower bound state-of-charge toleranceriertest cycle. This range will appear as the
sum of a discrete number of test cycle distanck. fange shall be reported to the nearest 0.1
miles. (See section F.11.8.)
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“Charge- sustalnlnq net energy consumptlon means the net electrlcal enerqgy, Ecs,

measured in watt-hours consumed by vehicle dutivagge sustaining operation. For charge
sustaining operation, this number should be ~ O.

“Charge-sustaining (CS) mode”means an operating mode in which the energy sorag
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, HFEDK06, or SC03).

“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, BértAppendix I, which is incorporated
herein by reference; each test is followed by aniffute 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 everytfolFEDS.

“Continuous US06 Test Schedulemeans a repeated series of US06 driving schedules
(US06) with a key-on idle period of not less thae aninute 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 whsemetime 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 deriveanfioff-
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-charge-depletionrange-multiplied-by the
electricrange-fraction(EAER =R«ERF)the portion of the total charge depleting range

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 sédeip 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.
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“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 CER Part @D 8 09(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 “HECV” means any vehicle that receives propulsion
energy from both an onboard fuel cell power sysaeiwh 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 {as--existed-ahuly 1, 2000), and is certified to zero-emissiehicle standards.

“NIST” means the National Institute of Standards and f@oky.

“Off-vehicle charge capable”means having the capability to charge a battemy fan
off-vehicle electric energy source that cannot denected or coupled to the vehicle in any
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 hngvbeen 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 Gaesumption and
Range of Fuel Cell and Hybrid Fuel Cell Vehicleelfed by Compressed Gaseous Hydrogen,”
as published by the Society of Automotive EnginéeSctober, 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-sustairiiglgrid electric vehicles when validating an
emission test. See section-[E® and F.1@f these procedures for tolerance specifications.

“SOC Criterion” means the state-of-charge criterion that is agpbeacharge-
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 emisgisth The SOC Net Change Tolerance shall be
applied to the SOC Criterion.

“Type O, I, L5, 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 aggressiwendrias set forth in
Appendix | of 40 CFR Part 86.
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“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 exhams$sions of

any criteria pollutant (or precursor pollutant).

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

2. Terminology.

Abbreviation  Units
Charge Depleting Actual Range (urban cycle) Reda mi
Charge Depleting to Charge Sustaining Range Redes mi
Charge Depleting Net Energy Consumption Ecq wh
Charge Depleting C£Produced Mg a/mi
Charge Sustaining G@Produced Mcs a/mi
Highway Charge Depleting Actual Range Redan mi
Highway Charge Depleting Cycle Range Reden mi
Highway Electric Range Fraction ERR %
Highway Equivalent All-Electric Range EAER, mi
Highway Equivalent All-Electric Range Energy Congation EAEREG,  wh/mi
Urban Charge Depleting Cycle Range Redeu 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 Consupt EAEREG,  wh/mi
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C. Zero-Emission Vehicle Standards.

* * * *

3. Partial ZEV Allowance Vehicles (PZEVs).
* * * *
3.3  Zero-Emission VMT PZEV Allowance.
(@) Calculation of Zero Emission VMT Allowance. A vehicle that meets the

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

Range Zero-emission VMT Allowance
EAER, < 10 miles 0.0
EAER,>= > 10 miles EAER, X (1 — URgcq9/11.028
and

Rc.4a=10 miles to 40 miles

Rcda> 40 miles EAER10/29.63

The urban equivalent all-electric range (EAEBNd-urbarcharge-depletiodepleting actual
range-actualurban cyclelR.q9) shall be determined in accordance with sectledd ande-32-1
F.5.5, respectivelyof these test procedures. The utility Factor (b&ed on the charge
depletiondepleting actualange-actualurban cyclelR.q9 shall be determined according to SAE
J2841-Propbft-20081arch 2009
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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)) certtfma 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 eied/ for sale in California, and
projected California sales.

2.6 Identification of the energy usage in kilowadtrs 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 mtested 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 inudtbhours per mile
from the Urban Equivalent All-Electric Range and thighway
Equivalent All-Electric Range.

2.7 For thoseZEVs-anrd-HEW&hiclesthat use fuel-fired heaters, the manufacturer
shall provide:

(@) a description of the control system logic a fhel-fired heater, including
an evaluation of the conditions under which thd-fired 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 produgedtid auxiliary fuel-fired
heater operated betweer’6&nd 86F; and
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(© the test plan which describes the procedurd tesdetermine the mass
emissions of the fuel-fired heater.

2.8  Allinformation necessary for proper and sgferation 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 tie¢hod used to determine theas,
specified in sectionk.2 and F.2f these test procedures.

2.12 Labelrng shall conform with the requrremerpiecsfled in section 1965, trtle 13,
CCR and the i
“California Envrronmental Performance Label Spexafrons for 2009 and Subsequent Model
Year Passenger Cars, Light-Duty Trucks, and Mediurty Passenger Vehicles” (incorporated
by reference therein)

2.13 For aZEV, extended range HEV or PZEV thatlifjas to receive one or more
multipliers under sections C.3 - C.7, the manufatahall provide all information relevant to
the vehicle’s qualification for, and the estimatadue 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 WherelVhena manufacturer plans to require any scheduledtereaance for a
PZEV before 150,000 miles, the manufacturer musinsuinformation demonstrating the need
for each scheduled maintenance item before 150101@8, including actual in-use data,
engineering evaluation of the durability of thetpar other relevant information. The
manufacturer may require such maintenance for avRatty upon the Executive Officer’s
determination, prior to certification, the manutaetr has demonstrated the need for the
scheduled maintenance; this determination may maasonably be denied.

2.15 For off-vehicle charge capable hybrid electghbicles certifying to section F, the
manufacturer shall provide the Urban Charge Demiefiycle Range, the Urban Charge
Depleting Actual Range, the Charge Depleting torGd&ustaining Urban Range, the Highway
Charge Depleting Cycle Range, the Highway Chargaddag Actual Range, the Charge
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Depleting to Charge Sustaining Highway Range, tHmb Equivalent All-Electric Range, the
Highway Equivalent All-Electric Range, the Urbareé&ric Range Fraction, and the Highway
Electric Range Fraction.

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#dsat identifies the necessary delivery and
placement data of all vehicles generating ZEV d¢seali allowances, and all transfers and
acquisitions of ZEV credits. The manufacturer rapgate 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 ieEmission 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 “CalifarBkhaust Emission Standards and Test
Procedures for 2001 and Subsequent Model Pass€agerLight-Duty Trucks and Medium-
Duty Vehicles.” Unless otherwise noted, these ireguents 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 200910, or 2011 model-year zero-emission
vehicle or hybrid electric vehicle, except an offricle 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, §86.108-
00(b)(2) [October 22, 1996].

2. Vehicle and Battery Break-In Period. A manufacturer shall use good
engineering judgment in determining the properibtasiol 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 enerqgy 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 teatper not less than &3
(20°C) and not more than 86 (30°C) for 12 to 36 hours. During this time, the védig battery
shall be charged to a full state-of-charge. Ché&ime shall not exceed soak time.

(b) At the end of the cold soak period, the vehghall be placed or pushed, onto a
dynamometer and operated through successive Urpaanibmeter 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 tiragqual to the maximum speed on
the UDDS, this test sequence shall be repeatebth@tvehicle 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.q. excessively
high battery temperature, abnormally low batterfage, etc.
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(d) For vehicles with a maximum speed less thamihximum speed on the UDDS, the
vehicle shall be operated at maximum available pdwesefull throttle) when the vehicle cannot
achieve the speed trace within the speed and tlemhces specified in 40 CFR 886.115-
00(b)(1) and (2) [October 22, 1996]. The testidmalterminated when the vehicle speed when
operated at maximum available power (or full thedtfalls below 95 percent of the maximum
speed initially achieved on the UDDS or when thitdoa 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.q. excessively baitery 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.

(a) The urban all-electric range for a fuel celhiete and a hybrid fuel cell vehicle
shall be determined in accordance with SAE J25¥&an option, a manufacturer may elect to
determine the urban all-electric range for a fugdl 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 déVehicles.

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

(a) Cold soak The vehicle shall be stored at an ambient teatper not less than &3
(20°C) and not more than 86 (30°C) for 12 to 36 hours. During this time, the védig battery
shall be charged to a full state-of-charge. Ché&ime shall not exceed soak time.

(b) At the end of the cold soak period, the vehithall 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 tiragqual to the maximum speed on
the HFEDS, this test sequence shall be repeatddhat/ehicle 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.q. excessively
high battery temperature, abnormally low batteryage, etc.

(d) For vehicles with a maximum speed less thamiaximum speed on the HFEDS, the
vehicle shall be operated at maximum available pdwesefull throttle) when the vehicle cannot
achieve the speed trace within the speed and tlemhces specified in 40 CFR
§86.115-00(b)(1) and (2) [October 22, 1996]. Tdwt shall be terminated when the vehicle
speed when operated at maximum available powdulldhrottle) falls below 95 percent of the
maximum speed initially achieved on the HFEDS oewthe battery state-of-charge is depleted
to the lowest level allowed by the manufacturethermanufacturer determines that the test
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should be terminated for safety reasons, e.g. skadg 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.

(a) 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 ftedl 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 € ectric vehicles, except off-vehicle
charge capable hybrid el ectric vehicles. Once the vehicle is no longer able to maintain
the speed and time requirements specified in B83E.3.2 above, the vehicle shall be
brought to an immediate stop and the following dduall be recorded:

(a) mileage accumulated during the All-Electric Ba est;

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

(c) AC energy required to fully charge the batiaiter 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 battsiter 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 houtstshaeported to the
nearest hundredths of a kilowatt hour and tenttaimp hour.

Battery charging shall begin within 1 hour afteniaating 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 eirmoyoltage
and current recording instruments shall be NISTeable and accurate to +1% of the maximum
value of the variable (AC/DC volts and amps) beimgasured. Suggested equipment: amp
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meter/power meter capable of sampling voltage andknt. Voltage and current shall be
sampled at a minimum rate of 20 hz.

3.6 Watt Hour Calculation for Battery Electric Vehicles.

DC enerqgy (watt-hours) shall be calculated as ¥adlo

DC energy v(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 die¥s

AC energy 3v(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 equivalenthalyy furnished with or specified for
the vehicle shall be used for charging during ehiesting.

4, Determination of Battery Specific Energy for ZE\s.

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 and#s (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 éresthall be determined by operating at a
maximum heating capacity with a cold start betwggfr and 86F for a period of 20 minutes
and dividing the grams of emissions by 20. Thelte®) grams per minute shall be multiplied
by 3.0 minutes per mile to obtain a grams per walee.

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 tayegjuivalent 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 EvafpaesE mission Standards and Test
Procedures for 2001 and Subsequent Model Motordke=sii with the following supplemental

requirements:

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

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

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

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

6.1.3 After setting battery state-of-charge, thierldyelectric vehicle shall be
pushed or towed to a work area for the initial flielin and fill according to section
[11.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. Aftaympleting the soak period, the
vehicle shall be pushed or towed into position aly@amometer and preconditioned. If
the auxiliary power unit is capable of being mahuattivated, the auxiliary power unit
shall be manually activated at the beginning of eperated 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 btisedollowing conditions:

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

(i) If the hybrid electric vehicle does not allonanual 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 maal activation of the
auxiliary power unit, then set battery state-ofrglesto manufacturer
recommended level for activating the auxiliary poweit when the hybrid
electric vehicle is operating in urban driving cdiwhs.

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 §86.135fiober 22, 1996\vith the

following revisions. References to §86.110-94 lstmalan §86.110-94 as last amended

June 30, 1995.

As Amended:

6.2.1 Amend subparagraph (a).

Overview. The dynamometer run shall consist of two testepld” start
test, after a second fuel drain and fill and adl36 hour soak period performed
pursuant to the provisions of the “California Eveaitve Emission Standards and
Test Procedures for 2001 and Subsequent Model Mabicles” and a “hot”
start test following the “cold” start test by 10mates. Vehicle startup (with all
accessories turned off), operation over the UDD&waaticle shutdown make a
complete cold start test. Vehicle startup and ao@n over the UDDS and
vehicle shutdown make a complete hot start test.

For all UDDS tests hie exhaust emissions are diluted with ambientair i
the dilution tunnel as shown in Figure B94-5 angliFé B94-6 (886.110-94). As
an alternative, the bag mini-diluter may be uselien of the constant volume
sampling (CVS) method for exhaust emission measemeas described below.
A dilution tunnel is not required for testing veles waived from the requirement
to measure particulates. Four particulate sanaykesollected on filters for
weighing; the first sample plus backup is colleaedng the cold start test
(including shutdown); the second sample plus badkpllected during the hot
start test (including shutdown). Part 1065 of @R may be used as an optional
particulate sampling method. Continuous propodi@amples of gaseous
emissions are collected for analysis during eash teor hybrid electric vehicles
with Otto-cycle auxiliary power units, the compesstamples collected in bags are
analyzed for THC, CO, COCH, and NQ. For hybrid electric vehicles that are
not “off-vehicle charge capable,” and are equipwét 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 provssmfr§86.110-94. Parallel
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samples of the dilution air are similarly analyZedTHC, CO, CQ, CH, and

NOy. For hybrid electric vehicles with natural gagled, liguefied petroleum
gas-fueled, and alcohol-fueled auxiliary power sinitag samples are collected
and analyzed for THC (if not sampled continuousB®, 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 distansaneasured by counting

the number of dynamometer roll or shaft revolutisimll be determined for the cold

start test and hot start test. The revolutiondl eameasured 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 Partiate 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#c 1993] with the

following revisions:

6.3.1 Amend subparagraph (83eneral. The dynamometer run shall consist of

two tests, a “cold” start test, after a second #lraln and fill and a 12 to 36 hour soak

period performed pursuant to the provisions of‘@a&lifornia Evaporative Emission

Standards and Test Procedures for 2001 and Sulvgddodel Motor Vehicles” and a

“hot” start test following the cold start test b§ minutes. The complete dynamometer

test consists of a cold start drive of 7.5 milea.1lkm) and a hot start drive of 7.5 miles

(12.1 km). The vehicle shall be stored prior ® ¢mission test in such a manner that

precipitation (e.q., rain or dew) does not occutlmvehicle. The vehicle is allowed to

stand on the dynamometer during the 10 minute par®d between each test.

As Amended:

6.3.2 Amend subparagraph (b) as follows.

6.3.2.1 Amend subparagraph (b)(9): Start the lgasmeasuring device,
position the sample selector valves to direct #mge 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 aangle and the formaldehyde
dilution air sample (turn on the petroleum-fuelegsél-cycle THC analyzer
system integrator, mark the recorder chart, statiqulate sample pump No. 1,
and record both gas meter or flow measuremenuim&nt readings, if
applicable), and turn the key on. If the auxilipower unit is capable of being
manually activated, the auxiliary power unit shwdlactivated 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 Veluff 2 seconds after
the end of the last deceleration (at 1,369 seconds)

6.3.2.4 Amend subparagraph (b)(15): Five secofidsthe vehicle is
shutdown, simultaneously turn off gas flow measydevice No. 1 and if
applicable, turn off the hydrocarbon integrator BMlpmark the hydrocarbon
recorder chart, turn off the No. 1 particulate seEnmump and close the valves
isolating particulate filter No. 1, and positioretiample selector valves to the
“standby” position. Record the measured roll afshevolutions (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, obtaingtabilized reading of the
exhaust bag sample on all analyzers within 20 remof the end of the sample
collection phase of the test. Obtain alcohol amcthBldehyde sample analyses, if
applicable, within 24 hours of the end of the sap@riod. (If it is not possible
to perform analysis on the alcohol and formaldelsataples within 24 hours, the
samples should be stored in a dark cofC(#b 10C) environment until analysis.
The samples should be analyzed within fourteen.ydfspplicable, carefully
remove both pairs of particulate sample filtersxfriheir 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 andnldutes 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 werggpchamber 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 dmsustaining 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 “CaliforBismporative Emission
Standards and Test Procedures for 2001 and Sulrgddaodel 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 §86.144-94 AR 005] with the
following revisions:

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

Y Y,
Yom=0.43* — | + 0.57 *|

c h

Where:

(1) Ywm = Weighted mass emissions of each pollutant,TildC, CO,
THCE, NMOG, NMHCE, CH, NO,, or CG, in grams per vehicle mile.

(2) Y. = Mass emissions as calculated from the cold &atfin grams

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

test.
(4) D, = The measured driving distance from the cold $&st, in miles.
(5) Dy =The measured driving distance from the hot $¢stt 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 886.145-82 [Miree 2, 1982] with the
following revisions. References to 886.110-94 lstm&lan §86.110-94 as last amended
June 30, 1995.

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

M M
Mp=0.43* —* | +0.57 *|
Dc Dh
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Where:

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

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

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

(4) D, = The measured driving distance from the hot $éstt 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 8600.111-08dmber 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 fuel eaontest 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 dynamartietaigh 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 anddtnehyde samples are collected and
individually analyzed for alcohol-fueled vehicles.

7.2.2 Amend subparagraph (b)(7)(i): The dynamonmatecedure 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 theoedds driven for the fuel economy
measurement.

7.2.3 _Amend subparagraph (b)(7)(iii): Only oneax$t sample and one
background sample shall be collected and analyae@HC (except diesel hydrocarbons
which are analyzed continuously), CO, £@nd NQ. Alcohol and formaldehyde
samples (exhaust and dilution air) are collectatlaaralyzed 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 opditaeauxiliary 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 levéldhiisfies one of the following conditions:

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

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

7.2.5 Amend subparagraph (b)(9)(v): Operate tlingcleeover 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 shiedlmanually activated at the beginning
of and operated throughout the HFEDS preconditpoytle.

7.2.6 _Amend subparagraph (b)(9)(vi): When the elehieaches zero speed at
the end of the HFEDS preconditioning cycle, the@lrhas 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 foliowconditions shall apply:

(0 For hybrid electric vehicles that do not alltne auxiliary power
unit to be manually activated and are charge-sustabver 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 dhallecorded after the hybrid
electric vehicle has fully turned on.

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

(i)  For hybrid electric vehicles that allow thaxliary power unit to
be manually activated, the vehicle shall remaingdron 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 alltne auxiliary power
unit to be manually activated and are charge-sustaover the HFEDS, record
the battery state-of-charge to determine if the $Orion in section F.10 is
satisfied. If the SOC criterion is not satisfilten repeat dynamometer test run
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7.3

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 allalae auxiliary power
unit to be manually activated and are charge-dewletver the HFEDS, the
emission test is completed.

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

7.2.8 Delete subparagraph (b)(10).

Delete subparagraphs (c) through (e).

8.

SFETP Emission Test Provisionfor All Hybrid Electric Vehicles, Except

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

8.1

US06 Vehicle Preconditioning

To be conducted pursuant to 40 CFR 886.132-00 liect®2, 1996] with the

following revisions.

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

8.1.2 Amend subparagraph (n): Aggressive Drivingt TES06)

Preconditioning.

As Amended:

8.1.2.1 Amend subparagraph (1) as follows: [f#s06 test
follows the exhaust emission urban, highway, opevative testing, the refueling
step may be deleted and the vehicle may be prewmmell using the fuel
remaining in the tank (see paragraph (c)(2)(iifhid section). The test vehicle
may be pushed or driven onto the test dynamomé&tervehicles 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 beigiop of and operated
throughout the US06 preconditioning cycle.

If the hybrid electric vehicle is charge-depletmer the US06, battery state-of-
charge shall be set at the level recommended bym#mfacturer for activating
the auxiliary power unit when operating in highveliving conditions. The
auxiliary power unit shall be manually activatedhsd beginning of and operated
throughout the US06 preconditioning cycle.
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8.1.2.1.1 Subparagraphs (i) through (iv). [No d®ah

8.1.2.2 Subparagraph (2). [No change.]

8.1.3 Subparagraph (0). [No change.]

8.2 US06 Emission Test.

To be conducted pursuant to 40 CFR 886.159-08 [mbee 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 drivitgdale, as described in appendix I,
paragraph (qg), of this part. The hybrid electeticle is preconditioned in accordance
with 886.132-00, to bring it to a warmed-up stat@ti condition. This preconditioning is
followed by a 1 to 2 minute idle period that pragedirectly into the US06 driving
schedule during which continuous proportional s&a®Ef gaseous emissions are
collected for analysis. If engine stalling shoattur during testing, follow the
provisions of §86.136-90 (engine starting and réstg). For hybrid electric vehicles
with Otto-cycle auxiliary power units, the compessiamples collected in bags are
analyzed for THC, CO, CQCH, and NQ. For hybrid electric vehicles with diesel-cycle
auxiliary power units, THC is sampled and analyeedtinuously according to the
provisions of 886.110. Parallel bag samples aitdih air are analyzed for THC, CO,
CO,, CH,and NQ. The US06 cycle after the preconditioning cytiellsbe 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 over tesgpibed driving
schedule may be performed at test point to peraniding system adjustment.

8.2.5 Subparagraph (e). [No change.]

8.2.6  Amend subparagraph (f) as follows.

8.2.6.1 Amend subparagraph (H)(2)(i): Immediatdter completion of
the US06 preconditioning cycle, idle the vehicléhe idle period is not to be less
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than one minute or not greater than two minutesrifg the idle period, one of
the following conditions shall apply:

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

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

(i) For hybrid electric vehicles that allow thexdliary 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 conclusairihe US06
emission test, one of the following conditions shably:

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

(i) For hybrid electric vehicles that do not allalae auxiliary power
unit to be manually activated and are charge-d@gletver the US06, turn off
vehicle 2 seconds after the end of the last demiaber;

(i) For hybrid electric vehicles that allow thexaliary 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 jectd?2, 1996] with the
following revisions.

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

8.3.2 Amend subparagraph (ddir Conditioning Test (SC03) Preconditioning.
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8.3.2.1 Amend subparagraph) as follows: If the SCO03 test follows the
exhaust emission FTP or evaporative testing, theeliag step may be deleted
and the vehicle may be preconditioned using ther&reaining in the tank (see
paragraph (c)(2)(ii) of this section). The teshieée may be pushed or driven
onto the test dynamometer. For hybrid electriasleh 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 beigio of and operated
throughout the SC03 preconditioning cycle.

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

8.3.2.1.1 Subparagraphs (i) and (ii). [No chahge.

8.3.2.2 Subparagraphs (2) through (3). [No chdnge

8.4 SCO03 Emission Test.

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

8.4.1  Amend subparagraph (Dverview. The dynamometer operation
consists of a single, 594 second test on the S@WB@ schedule, as described in
appendix |, paragraph (h), of this part. The Iyl@lectric vehicle is preconditioned in
accordance with 886.132-00 of this subpart, todotite vehicle to a warmed-up
stabilized condition. This preconditioning is falled by a 10 minute vehicle soak
(vehicle turned off) that proceeds directly inte tRC03 driving schedule, during which
continuous proportional samples of gaseous emissiofcollected for analysis. The
entire test, including the SC03 preconditioningleygehicle soak, and SC03 emission
test, is either conducted in an environmentalfteslity or under test conditions that
simulate testing in an environmental test cell &8#.162-00 (a) for a discussion of
simulation procedure approvals). The environmeest facility must be capable of
providing the following nominal ambient test comalits of: 95F air temperature, 100
grains of water/pound of dry air (approximatelypdicent relative humidity), a solar heat
load intensity of 850 W/ and vehicle cooling air flow proportional to velei speed.
Section 86.161-00 discusses the minimum faciligureements and corresponding
control tolerances for air conditioning ambient anditions. The vehicle’s air
conditioner is operated or appropriately simuldtadhe 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 provisiai$$86.136-90 (engine starting and

restarting). For hybrid electric vehicles with @ttycle auxiliary power units, the

composite samples collected in bags are analyzetH&, CO, CQ, CH, and NQ. For

hybrid electric vehicles with diesel-cycle auxiligvower units, THC is sampled_and

analyzed continuously according to the provisiohS88%.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 calculatéssimns 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 teeuehicle on the
dynamometer and restrain.

8.4.3 Amend subparagraph (c) as follows.

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

8.4.4 Amend subparagraph (d) as follows.

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

(i) For hybrid electric vehicles that do not alltle auxiliary power
unit to be manually activated and are charge-sustaiover the SC03, record the
battery state-of-charge to determine if the SO@an 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 conditiohparagraph (c)(5) of this
section for 10 + 1 minutes, and repeat the dynanemtest run from
subparagraph (d). Up to three SC03 emission $bstlé be attempted to satisfy
the SOC criterion.

(i) For hybrid electric vehicles that do not allalae auxiliary power
unit to be manually activated and are charge-dewlever the SC03, turn off the
vehicle two seconds after the end of the last éeagbn.

(i) For hybrid electric vehicles that allow thexdliary power unit to
be manually activated, turn off the vehicle twoagels after the end of the last
deceleration.
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8.4.5 Subparagraph (e). [No change.]

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

9.1 For hybrid electric vehicles that use a batéeran enerqy storage device, the
following state-of-charge net change tolerancel sipadly:

NHVfueI ljmfuel
(Amp-hfina)max = (AMp-hnitia) + 0.01 0]

Ve 0K,

system

NHVfud |]mfuel
(Amp-hina)min = (AMpP-hinita) - 0.01 0

yetem Ky

Where:
(Amp-Nfina)max
(Amp-hfina)min

Maximum allowed Amp-hr stored in battery at éra of the test
Minimum allowed Amp-hr stored in battery at #ed of the test

(Amp-htiitial) = Battery Amp-hr stored at the beginning of tbstt

NHV fel = Net heating value of consumable fuel, in Jokkps/

Miyel = Total mass of fuel consumed during test, in kg

K1 = _Conversion factor, 3600 seconds/hour

Vsystem = Open circuit voltage (OCV) that correspondshi® $OC of the

target SOC during charge sustaining operations Vhiue shall
be submitted for testing purposes, and it shafld®ect to
confirmation by the Air Resources Board.

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

z \

(2 |]NHVfuel |]mfuel )

-(MM)-m—aXi\/Virfitial + OO:'-D

(2 |:|NHVfueI |:|rnfuel )

(Mmlmi\/vijmaj - 0010

Where:
(Viinal)max = The stored capacitor voltage allowed at theddritle test
(Vfina)min = The stored capacitor voltage allowed at theddritle test
V2o = The square of the capacitor voltage storedeabéninning of the test
NHV fel = Net heating value of consumable fuel, in Joulgs/
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Total mass of fuel consumed during test, in kg
Rated capacitance of the capacitor, in Farads

Myel
C

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

i \

(2 |:|NH\/fueI |:|mfuel )
| 0K,

.(ﬂm‘final @Xi\/rpmiima] + OOlD

7 \

(2 |]NHVfuel |]mfuel )

(rpMingy mi\/ rpm?,., — 0010

I OK,
Where:
(rpMeina)max___ = The maximum flywheel rotational speed allowethatend of the test
(rPM¥ina)min___ = The minimum flywheel rotational speed allowedret end of the test
rpm?.. = The squared flywheel rotational speed at thenogmg of the test
NHV fel = Net heating value of consumable fuel, in Joutgs/
Miyel = Total mass of fuel consumed during test, in kg
, arr

Ks = Conversion factor; 5

3600seC - rpm

= Rated moment of inertia of the flywheel, in &g-
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E. 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€agerLight-Duty Trucks and Medium-
Duty Vehicles,” unless otherwise noted. A manufest may elect to certify a 2002010, or
2011 model-year off-vehicle charge capable hybiedtac vehicle using this section F.

1. Electric Dynamometer.

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

1996].

2. Vehicle and Battery Break-In Period.

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

3. General Testing Requirements.

3.1 Recording requirements.

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

(a) mileage accumulated during the All-Electric Bauportion of the test,
where applicable;

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

(c) AC energy required to fully charge the battaiter a charge depleting or
charge sustaining test from the point where elgttris 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 expdraturing the test (may
be reported as the total DC amp-hrs output antbtiaé DC amp-hrs input); and

(f) Measured AC and DC watt hours and amp hourli BBaeported to the
nearest hundredths of a kilowatt hour and tenttsaimp hour.
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3.2 Regenerative braking Regenerative braking systems may be utilizethduhe
range test. The braking level, if adjustable, ldhalset according to the manufacturer’s
specifications for normal driving conditions priorthe commencement of the test. The driving
schedule speed and time tolerances specifiedsrs#dution 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. Suggesfegment: amp meter/power meter
capable of sampling voltage and current. Voltawk @rrent shall be sampled at a minimum
rate of 20 hz.

3.4  Watt Hour Calculation.

DC enerqgy (watt hours) shall be calculated as fedlo

DC energy v(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 die¥es

AC energy 3v(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 equivalenthaky furnished with or specified for
the vehicle shall be used for charging during ehiesting.

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

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

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

Alternative procedures may be used if shown tadyegjuivalent 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 Urkiast shall be the worst case emissions of
NMOG, CO, NOx, and PM from either the charge dépdedr charge sustaining tests. The sum
of NMOG + NOx emissions shall constitute the wamde for the urban charge sustaining or
charge depleting modes of operation.

Vehicles with more than one mode of operation efdabxiliary power unit (e.g.,
economy mode, performance mode, etc.) for a gitvange depleting or charge sustaining test
cycle must be tested in the mode(s) which repredetworst 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 EvatheesEmission Standards and Test
Procedures for 2001 and Subsequent Model Motordke=sii with the following supplemental

requirements:

5.1.1 For vehicles that do not allow manual actbrabf 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 activationhsf auxiliary power unit,
battery state-of-charge shall be set at the lolegsi 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 Alécording to section Ill.D.1.4 of the
“California Evaporative Emission Standards and R¥stedures 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 vehgtall be pushed or towed
into position on a dynamometer and preconditioned.

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

5.1.7 For the charge depleting range test andhthege sustaining emission test,
the preconditioning cycle shall be the UDDS. Tkaigle must be in charge sustaining
operation during the preconditioning drive. Toagtine charge sustaining operation, the
vehicle must meet the SOC criterion in section Fréth the start to the end of the two
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consecutive UDDSs. As an option, charge sustaiopsgation can be achieved for a
single UDDS if data is provided showing that chaggstaining operation can
consistently be maintained over one UDDS. Thealelmust meet the SOC criterion in
section F.10 from the start to the end of a siklilDS. Alternative procedures may be
used to determine charge sustain operation foprtheondition drive if the alternate
procedure demonstrates charge sustaining opetaimed on section F.10 and is
approved in advance by the Executive Officer ofAlreResources Board.

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

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

5.1.10 For the urban charge depleting range testiighway charge depleting
range test, and the cold start US06 range testgetihe vehicle to full state-of-charge as
specified by the vehicle manufacturer. The vehicelest 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 liect®d2, 1996] with the
following revisions. References to §86.110-94 lstmalan §86.110-94 as last amended
June 30, 1995.

5.2.1 Amend subparagraph (a).

Overview. The charge depleting range test dynamometeshath consist
of a series of charge depleting UDDSs, each foltbisyea 10 minute key-off hot soak
period until charge sustaining operation is achieiee 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 forgesUDDS 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 ishoperating.

The vehicle shall be turned off and stored at ahianm temperature not less tharfB8
(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 dynamometeshrall 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 sustainiegadion, 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 thresuin after either the charge depleting
range test or the charge sustaining emission tgstipnt to section F.5.4.2. During
charging, all requirements in section F.3 mustiie¢, and energy consumption shall be
calculated pursuant to the requirements in seétitt.7.

For all exhaust emission tests, the exhaust emissice diluted with ambient air in the
dilution tunnel as shown in Figure B94-5 and FigRg&l-6 (886.110-94). As an
alternative, the bag mini-diluter may be used @ulof the constant volume sampling
(CVS) method for exhaust emission measurementsgitded below. A dilution tunnel
is not required for testing vehicles waived from thquirement to measure particulates.
For UDDSs, particulate samples are collected der$ilfor weighing during each UDDS.
Each sample plus backup is collected during edeB® (including shutdown). Part
1065 of the CFR may be used as an optional paateglampling method. Continuous
proportional samples of gaseous emissions arectetidor analysis during each UDDS.
For vehicles with Otto-cycle auxiliary power unitke composite samples collected in
bags are analyzed for THC, CO, £QH, and NQ. For vehicles with petroleum-fueled
diesel-cycle auxiliary power units (optional fortumaal gas-fueled, liguefied petroleum
gas-fueled, and alcohol-fueled diesel-cycle vebicl€HC 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, andtaé&fueled auxiliary power units, bag
samples are collected and analyzed for THC (ifsantpled continuously), CO, GGCH,
and NQ. For vehicles with alcohol-fueled auxiliary powsnits, alcohol and
formaldehyde samples are taken for both exhaustseoms and dilution air (a single
dilution air formaldehyde sample, covering the ltteat period may be collected).
Parallel bag samples of dilution air are analyzedfHC, 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 (hThe driving distance, as measured by counting
the number of dynamometer roll or shaft revolutistsll be determined for all charge
depleting and exhaust emission tests. The rewolsitshall 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 Partiate Emissions for Off-

Vehicle Charge Capable Hybrid Electric Vehicles.

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

following revisions:

5.3.1 Amend subparagraph (83eneral. 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 ModigirMehicles.” 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 issadlh 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 alilir sample bag, the alcohol
dilution air sample and the formaldehyde dilutiogmsample, and turn the key on.
If the auxiliary power unit is capable of being mahy 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 secaiftds the

vehicle is shutdown, simultaneously turn off the law measuring device and
particulate sample pump. Record the measuredrshaft revolutions (both gas
meter or flow measurement instrumentation readjraqg] reset the counter. As
soon as possible, transfer the exhaust and dilailcsamples to the analytical
system and process the samples pursuant to 88@hA#ning a stabilized
reading of the exhaust bag sample on all analyzehén 20 minutes of the end of
the sample collection phase of the UDDS. Obtaiotadl and formaldehyde
sample analyses, if applicable, within 24 hourthefend of the sample period.
(If it is not possible to perform analysis on theohtol 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 paifgarticulate sample filters from
their respective holders, and place each in a aeppetri dish, and cover.

F-6
December 2, 2009

Date of Initial Board Hearing: ~ January 22-23, 200
Date of Second Board Hearing: May 28-29, 2009



5.3.2.5 Amend subparagraph (b)(18): Repeat #pssh
paragraphs (b)(2) through (b)(17) of this sectimntiie hot start UDDS. The
steps in paragraph (b)(9) of this section shalirbbgtween 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)(2Hs soon as possible, transfer

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

5.3.2.9 Amend subparagraph (b)(24): Vehiclessttelsted for
evaporative emissions will proceed pursuant to‘tBalifornia Evaporative
Emission Standards and Test Procedures for 2008 absequent Model Motor
Vehicles.”

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

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

5.4.2 Urban Charge Depleting Range Test.

() 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 dynanemaeid operated through the
Continuous Urban Test Schedule until the SOC Netn@h Tolerances (specified
in section F.10 of these test procedures) thatatdicharge sustaining operation
are met for two consecutive UDDSSs, or a single UDD#&ta is provided
showing that charge sustaining operation can ctamlg be maintained in one
UDDS. If there are no charge depleting hot stgates, 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 casecharge depleting hot start
cycle), the manufacturer may optionally add onetaatthl 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 seckdmn$, F.5.6, and F.11, for
calculations of urban exhaust emissions, urbancodaite emissions, and
equivalent all-electric range, respectively. Emoigs are measured for all test
cycles when the auxiliary power unit is operatifipr each test cycle for which
emissions were not measured, the manufacturervalidate that the auxiliary
power unit did not turn on at any time during tbsttcycle.

(iii) 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 shatihaeged to the manufacturer
specified full state-of-charge. During charginjagplicable requirements in F.3
must be met, and energy consumption shall be edénipbursuant 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&aing operation has been reached,
or an optional charge sustaining test mode has &e@rated, and no subsequent charge
has been performed.

(1) 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 performerke than 36 hours after the
Urban Charge Depleting Range Test, the vehicld begbreconditioned pursuant
to section F.5.1, except for vehicle charging. t®es 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 dynamarraaid two UDDSs shall be
performed during charge sustaining operation, sagarated by a 10 minute key-
off hot soak period. The vehicle must meet the S@€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 stahghe vehicle cold soak shall be
conducted again, and the dynamometer test runlshalbnducted again.

(i) Vehicle charging after testing. If the vehicle was not charged
after the Urban Charge Depleting Range Test, tledrclie charging shall begin
within three hours after the Urban Charge Sustgiiimission Test and the
vehicle shall be charged to the manufacturer sigecitlll state-of-charge.
During charging, all requirements in F.3 must bé, med energy consumption
shall be calculated pursuant to the requiremensgedtion F.11.7.
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5.5 Calculations - Urban Exhaust Emissions for Off/ehicle Charge Capable
Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR 8§86.144-94 IR 005] with the
following revisions:

5.5.1 Amend subparagraph (a):

Gaseous Emissions — Urban Charge Depleting Rangte Te

For light-duty vehicles and light duty trucks:

Y, Ty,
Yum = 04300 - |+ 0570 ="

C

Where:

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

Y. = Mass emissions as calculated from the cold B2DS, in grams per test.

D. = The measured driving distance from the cold &8®DS, in miles.

n_ = number of hot start UDDSs in Charge Depletipgration

If there are no charge depleting hot start cydhen use the next hot
start cycle (after the cold start cycle) in the s&Efuence for the purpose
of determining hot start emissions. For this dagecharge depleting
hot start cycle), the manufacturer may optionatdlg ane additional hot
start cycle for an n=2.

Gaseous Emissions — Urban Charge Sustaining Emigsist.

For light-duty vehicles and light-duty trucks:

Y Y,
Yuwm=20.43 *(D—CJ + 0.57 *[—hj

c h

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

Y. = Mass emissions as calculated from the cold BfaiDS, in grams per test.
Yn = Mass emissions as calculated from the hot BafS, in grams per test.
D. = The measured driving distance from the cold &®DS, in miles.
Dn__= The measured driving distance from the hot &1&DS, in miles.
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5.5.2 Subparagraphs (b) through (e). [No change.]

5.6 Calculations - Urban Particulate Emissions foOff-Vehicle Charge Capable
Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR 886.145-82 [hMdveg 2, 1982] with the
following revisions. References to §86.110-94 lstmalan §86.110-94 as last amended

June 30, 1995.

5.6.1 Amend subparagraph (a):

Particulate Emissions — Urban Charge Depleting Barest.

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

M, M,
M, =0.43 * +0.57 | —
D >D

C n

Where

Mpc = Mass of particulate determined from the coldtstDDS, in grams per
vehicle mile. (See 886.110-94 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 cydhen use the next hot
start cycle (after the cold start cycle) in the s&Exfuence for the purpose
of determining hot start emissions. For this dasecharge depleting
hot start cycle), the manufacturer may optionatdlg ane additional hot
start cycle for an n=2.

Particulate Emissions — Urban Charge Sustainings&om Test.

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

M . M,
Mp=043 *| — | +0.57 *| ——
D D

c h

My = Mass of particulate determined from the cofdtdDDS, in grams per
vehicle mile. (See 886.110-94 for determination.)

Mpn = Mass of particulate determined from the hottdt®DS, in grams per
vehicle mile. (See 886.110-94 for determination.)
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%
1

The measured driving distance from the cold $#8DS, in miles.
The measured driving distance from the hot §18DS, in miles.

=
1

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 efdbxiliary power unit (e.g.,
economy mode, performance mode, etc.) for a gitange depleting or charge sustaining test
cycle must be tested in the mode(s) which repredetworst 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 Cha@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 Highwaa@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 chargeisinst@peration.

6.1 Vehicle Preconditioning.

If the Highway Charge Depleting Range Test is genfd within 36 hours after
completion of either the Urban Charge DepletingdRanest or the Urban Charge Sustaining
Emission Test, the vehicle shall be preconditiopgcuant 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 thiedd Charge Depleting Range Test or the
Urban Charge Sustaining Emission Test, the veBitdd be preconditioned pursuant to section
F.5.1, without canister preconditioning. Sectiéifs.1.1 through F.5.1.4 may be omitted if
previously performed.
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If the Highway Charge Sustaining Emission Testadgrmed within 36 hours after completion

of either the Urban Charge Depleting Range Testltban Charge Sustaining Emission Test, or
the Highway Charge Depleting Range Test, the velshll be preconditioned pursuant to
section F.5.1.9 without canister preconditioniicthe Highway Charge Sustaining Emissions
Test is performed more than 36 hours after congiatf either the Urban Charge Depleting
Range Test, the Urban Charge Sustaining Emissiety @ethe Highway Charge Depleting
Range Test, the vehicle shall be preconditionedyamnt to section F.5.1 without canister
precondition and vehicle charging. Sections FlStrough F.5.1.4 may be omitted if previously

performed.

6.2 Highway Dynamometer Procedure for Off-Vehicle Garge Capable Hybrid
Electric Vehicles.

To be conducted pursuant to 40 CFR 8600.111-08dmeer 27, 2006] with the
following revisions. This section F.6.2 shall apply during both chaastaining and
charge depleting operation.

6.2.1 Subparagraph (a). [n/a]

6.2.2 Amend subparagraph (b) as follows:

6.2.2.1Amend subparagraph (b)(2): The highway fuel econtest 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 dynamartietaigh 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 contasly analyzed for hydrocarbons using
a heated sample line and analyzer. Alcohol anddtnehyde samples are collected and
individually analyzed for alcohol-fueled vehicles.

6.2.2.2 Replace subparagraph (b)(6) with: Colds®he vehicle shall be stored
at an ambient temperature not less thdiFf §80°C) and not more than &6 (30°C) for 12
to 36 hours. At the end of the cold soak peribd,wehicle shall be placed or pushed
onto a dynamometer.

6.2.2.3 Amend subparagraph (b)(7)(ifhe Highway Charge Sustaining Emission
Test is conducted cold, and after charge sustamegation has been reached, or an
optional charge sustaining test mode has beenasetivand no subsequent charge has
been performed.

At the end of the cold soak period, the vehiclalldbe placed or pushed onto a
dynamometer. A cold start HFEDS followed by theegission measuremeHEEDSS,
separated by a 15 second key-on hot soak periad ghperformed. The vehicle must
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meet the SOC criterion in section F.10 for thedl@mission measurement HFEDS. As
an option the manufacturer may perform two emissi@asurement HFEDSS in lieu of
three emission measurement HFEDSS, if the SOQiontés satisfied for the second
emission measurement HFEDS. If the SOC critegorot satisfied, the test shall be
stopped, and the procedure shall be repeatedhstatisection F.6.2.2.2.

6.2.2.4 Amend subparagraph (b)(7)(iii): One exhaample and one background
sample per each HFEDS shall be collected and aawhfyr THC (except diesel
hydrocarbons which are analyzed continuously), CO,, and NQ. Alcohol and
formaldehyde samples (exhaust and dilution aircatiected and analyzed for
alcohol-fueled vehicles.

6.2.2.5 Add subparagraph (b)(7)(v): For vehicled tlo not allow manual
activation of the auxiliary power unit, batterytstof-charge shall be set at a level that
causes the vehicle to operate the auxiliary powdrfar the maximum possible
cumulative amount of time during the HFEDS prectiading cycle. For vehicles that
allow manual activation of the auxiliary power ytoattery state-of-charge shall be set at
the lowest level allowed by the manufacturer.

6.2.2.6 Amend subparagraph (b)(9)(v): Operatevétigcle over the continuous
highway test schedule, consisting of repeated HFEEaRXSording to the dynamometer
driving schedule specified §600.109-08(b) [December 27, 2006]. If the auxilipower
unit is capable of being manually activated, thelary power unit shall be manually
activated at the beginning of and operated througtice HFEDS preconditioning cycle.

6.2.2.7 Amend subparagraph (b)(9)(vi): When tHaiale reaches zero speed
between each HFEDS, the driver has 17 second€pam for the HFEDS emission
measurement cycle of the test. During the idléopleione of the following conditions

shall apply:

(a) For vehicles that do not allow the auxiliaryy@o unit to be
manually activated, the vehicle shall remain turaedluring the idle period.

(b) For vehicles that allow the auxiliary power tiioi be manually
activated, the vehicle shall remain turned on whih auxiliary power unit
operating during the idle period.

6.2.2.8 Add subparagraph (b)(9)(viii): At the clusion of the HFEDS emission
test, the following conditions shall apply: Fothides that do not allow the auxiliary
power unit to be manually activated and are chartgtaining over the HFEDS, record
the battery state-of-charge to determine if the $Orion in section F.10 is satisfied. If
the SOC criterion is not satisfied, then repeadyreamometer test run from
subparagraph (b)(9)(vi) and (b)(9)(vii). Up todbrhighway emission tests shall be
allowed to satisfy the SOC criterion.
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6.2.2.9 Delete subparagraph (b)(10).

6.2.3 Delete subparagraphs (c) through (e).

6.3 Determination of Highway All-Electric Range andHighway Equivalent All-
Electric Range for Off-Vehicle Charge Capable Hybrd Electric Vehicles.

6.3.1 TheHighway All-Electric Range shall be defined as the distance that the
vehicle is driven from the start of test until ihéernal combustion engine starts.

6.3.2 Highway Charge Depleting Range Test.

() Vehicle preconditioning. The vehicle shall be preconditioned
pursuant to section F.6.1.

(i) Dynamometer run. At the end of the cold soak period, the
vehicle shall be placed or pushed, onto a dynamemaeid operated through the
Continuous Highway Test Schedule until the Staté€ldirge Net Change
Tolerances (specified in section F.10 of thesedestedures) that indicate charge
sustaining operation is met for one HFEDS. Therlitive Continuous Highway
Test Schedule may be substituted for the Contintbglsway Test Schedule if the
test facility is unable to perform the Continuouglvay Test Schedule. Refer to
section F.11, for calculations of highway exhaumstssions and equivalent all-
electric range, respectively. Emissions are measiar all test cycles when the
auxiliary power unit is operating. For each m®atle for which emissions were
not measured, the manufacturer must validate fleaatixiliary power unit did not
turn on at any time during the test cycle.

(iii) Vehicle charging after testing. Vehicle charging shall begin
within three hours after the Highway Charge DeplgfRange Test and the
vehicle shall be charged to the manufacturer sieelcitill state-of-charge. During
charging, all applicable requirements in sectidghrRust be met, and energy
consumption shall be calculated according to theirements in section F.11.7.
If the manufacturer provides supplemental data destnating that the energy
required to charge the vehicle from highway chaggaining operation to full
charge is equivalent (within + 1% of the AC energyihe energy required to
charge the vehicle from urban charge sustainingabio@ to full charge, then the
energy required to charge the vehicle from urbargd sustaining operation to
full charge may be used to determine highway eneogumption pursuant to
section F.11.7. Data shall be approved in advagdhe Executive Officer of the
Air Resources Board.

6.3.3 Highway Charge Sustaining Emission Test.The Highway Charge
Sustaining Emission Test is conducted cold, aret afitarge sustaining operation has

F-14
As Amended: December 2, 2009

Date of Initial Board Hearing: ~ January 22-23, 200

Date of Second Board Hearing: May 28-29, 2009



been reached, or an optional charge sustainingnedé has been activated, and no

subsequent charge has been performed:

() Vehicle preconditioning. The vehicle shall be preconditioned
pursuant to section F.6.1.

(i) _Dynamometer run. At the end of the cold soak period, the vehicle
shall be placed or pushed onto a dynamometer. IdAstart HFEDS followed by
three emission measurement HFEDSSs, separated bgacond key-on hot soak
period, shall be performed. The vehicle must nieetSOC criterion in section
F.10 for the third emission measurement HFEDS asption, the manufacturer
may perform two emission measurement HFEDSseindif three emission
measurement HFEDSS, if the SOC criterion is satisfor the second HFEDS. If
the SOC criterion is not satisfied, the test shalstopped, and the procedure shall
be repeated starting at section F.6.3.3.

6.3.4 Equivalent All-Electric Range shall be calculated in accordance with

section F.11 of these test procedures.

7.

SFETP Emission Test Provisions for Off-Vehicle Cirge Capable Hybrid

Electric Vehicles.

Vehicles with more than one mode of operation efdhxiliary power unit (e.q.,

economy mode, performance mode, etc.) for a gitvange depleting or charge sustaining test

cycle must be tested in the mode(s) which repredetworst case emissions of the auxiliary

power unit. Confirmatory testing may also be pernfed in any mode of operation to ensure

compliance with emission standards.

7.1

USO06 Vehicle Preconditioning.

To be conducted pursuant to 40 CFR 886.132-00 liect®d2, 1996] with the

following revisions. This section 7.1 shall apdlying charge sustaining operation or at

an optional charge sustaining test mode that hais &etivated, if no subsequent charge

has been performed.

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

7.1.2 Amend subparagraph @aressive Driving Test (US06) Preconditioning.

as follows:

As Amended:

7.1.2.1 Amend subparagraph (1) as follows: [fli806 test follows the
exhaust emission urban, highway, or evaporatiinteshe refueling step may be
deleted and the vehicle may be preconditioned usi@duel remaining in the tank
(see paragraph (c)(2)(ii) of this section). Ths teehicle may be pushed or driven
onto the test dynamometer. For vehicles that attmual activation of the
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auxiliary power unit, battery state-of-charge shallset at the lowest level
allowed by the manufacturer, and the auxiliary powrt shall be manually
activated at the beginning of and operated througtiee US06 preconditioning

cycle.

7.1.2.1.1 Subparagraphs (i) through (iv). [No d®h

7.1.2.2 Subparagraph (2). [No change.]

7.1.3 Subparagraph (0). [No change.]

7.2 US06 Emission Test.

To be conducted pursuant to 40 CFR 886.15E@ember 27, 20064ith the
following revisions. This section 7.2 shall apglyring charge sustaining operation or at
an optional charge sustaining test mode that hais &etivated, if no subsequent charge
has been performed.

7.2.1 Amend subparagraph (@verview. The dynamometer operation consists
of a single, 600 second test on the US06 drivitgdale, as described in appendix I,
paragraph (g), of this part. The vehicle is prelitoned in accordance with §86.132-00,
to bring it to a warmed-up stabilized conditionhig preconditioning is followed by a 1
to 2 minute idle period that proceeds directly itite US06 driving schedule during
which continuous proportional samples of gaseoussams are collected for analysis. |If
engine stalling should occur during testing, follthe provisions of 886.136-90 (engine
starting and restarting). For vehicles with Otyole auxiliary power units, the composite
samples collected in bags are analyzed for THC,@®), CH, and NQ. For vehicles
with diesel-cycle auxiliary power units, THC is galed and analyzed continuously
according to the provisions of 886.110. Paralsel bamples of dilution air are analyzed
for THC, CO, CQ, CH, and NQ. The USO06 cycle after the preconditioning cydlells
be used to calculate emissions and shall meetdke af-charge net tolerances as
calculated in section F.10.

7.2.2 Amend subparagraph (b) as follows.

7.2.2.1 Amend subparagraph (b)(2): Position teeuehicle on the
dynamometer and restrain.

7.2.3 Subparagraph (c). [No change.]

7.2.4 Amend subparagraph (d): Practice runs dneeptescribed driving
schedule may be performed at test point to peramiding system adjustment.

7.2.5 Subparagraph (e). [No change.]
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7.3

7.2.6 _Amend subparagraph (f) as follows.

7.2.6.1 Amend subparagraph (f)(2)(i): Immediatdter completion of
the preconditioning cycle, idle the vehicle. THkiperiod is not to be less than
one minute or not greater than two minutes. Dutimggidle period, one of the
following conditions shall apply:

(i) For vehicles that do not allow the auxiliarywyper unit to be
manually activated, the vehicle shall remain onrduthe idle period.

(i)  For vehicles that allow the auxiliary powatiuto be manually
activated, the vehicle shall remain turned on wh#h auxiliary power unit
operating during the idle period.

7.2.6.2 Amend subparagraph (f)(2)(ix): At the céaetipn of the test
USO06 cycle, determine if the SOC criterion in sactr.10 is satisfied. If the SOC
criterion is not satisfied, then repeat the dynami@mtest run from subparagraph
(H(2)(1), without the preconditioning cycle. Up three US06 emission tests shall
be allowed to satisfy the SOC criterion. The igdgiod between multiple test
cycles shall not to be less than one minute andjmaiter than two minutes. For
the final test cycle, turn off the vehicle two sedse after the end of the last
deceleration. During the idle period between midtipst cycles, one of the
following conditions shall apply:

(i) For vehicles that do not allow the auxiliarywyer unit to be
manually activated, the vehicle shall remain onrduthe idle period.

(i)  For vehicles that allow the auxiliary powaritito be
manually activated, the vehicle shall remain turaedvith the auxiliary
power unit operating during the idle period.

SCO03 Vehicle Preconditioning.

To be conducted pursuant to 40 CFR 886.132-00 liect®d2, 1996] with the

following revisions. This section 7.3 shall apdlying charge sustaining operation or at

an optional charge sustaining test mode that hais &etivated, if no subsequent charge

has been performed.

As Amended:

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

7.3.2 Amend subparagraph (ddir Conditioning Test (SC03) Preconditioning.

7.3.2.1 Amend subparagraph (1) as follows: 1f$@03 test follows the
exhaust emission urban, highway, or evaporatiiintgeshe refueling step may be
deleted and the vehicle may be preconditioned usiaduel remaining in the tank
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(see paragraph (c)(2)(ii) of this section). Thst teehicle may be pushed or driven
onto the test dynamometer. For vehicles that attmual activation of the
auxiliary power unit, battery state-of-charge shallset at the lowest level
allowed by the manufacturer, and the auxiliary powrt shall be manually
activated at the beginning of and operated througtiee SC03 preconditioning

cycle.

7.3.2.1.1 Subparagraphs (i) and (ii). [No change.]

7.3.2.2 Subparagraphs (2) through (3). [No chdnge

7.4 SCO03 Emission Test.

To be conducted pursuant to 40 CFR 886.160-00 [Dbee 8, 2005vith the
following revisions. This section 7.4 shall apgdlyring charge sustaining operation or at
an optional charge sustaining test mode that hais &etivated, if no subsequent charge
has been performed. References to 886.162-03rakalh 886.162-03 as adopted
October 22, 1996.

7.4.1  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 viehis preconditioned in accordance with
886.132-00 of this subpart, to bring the vehicla twarmed-up stabilized condition. This
preconditioning is followed by a 10 minute vehisteak (vehicle turned off) that proceeds
directly into the SC03 driving schedule, during @hcontinuous proportional samples of
gaseous emissions are collected for analysis. emhee test, including the SC03
preconditioning cycle, vehicle soak, and SC03 eimistest, is either conducted in an
environmental test facility or under test condiidhat simulate testing in an
environmental test cell (see 886.162-03 (a) foisaussion of simulation procedure
approvals). The environmental test facility mustcapable of providing the following
nominal ambient test conditions of:°@5air temperature, 100 grains of water/pound of
dry air (approximately 40 percent relative humiglity solar heat load intensity of 850
W/m?, and vehicle cooling air flow proportional to velei speed. Section 86.161-00
discusses the minimum facility requirements andesmonding control tolerances for air
conditioning ambient test conditions. The vehglair conditioner is operated or
appropriately simulated for the duration of theé ecedure (except for the 10 minute
vehicle soak), including the preconditioning. tiggne stalling should occur during
testing, follow the provisions of 886.136-90 (er@starting and restarting). For vehicles
with Otto-cycle auxiliary power units, the compessiamples collected in bags are
analyzed for THC, CO, COCH, and NQ. For vehicles with diesel-cycle auxiliary
power units, THC is sampled and analyzed continyacording to the provisions of
886.110. Parallel bag samples of dilution airaaralyzed for THC, CO, COCH, and
NO,. The SCO3 cycle after the preconditioning cytialisbe used to calculate emissions
and shall meet the state-of-charge net tolerarcealaulated in section F.10.
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7.4.2 Amend subparagraph (b) as follows.

7.4.2.1 Amend subparagraph (b)(2): Position teeuehicle on the
dynamometer and restrain.

7.4.3 Amend subparagraph (c) as follows.

7.4.3.1 Amend subparagraph (c)(9): Start vehieléh(air conditioning
system also running). If the auxiliary power usfithe vehicle is capable of being
manually activated, the auxiliary power unit shlmanually activated at the
beqinning of and operated throughout the SC03 eépmid¢est. Fifteen seconds
after the vehicle starts, begin the initial vehiateeleration of the driving
schedule.

7.4.4 Amend subparagraph (d) as follows.

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

(i) For vehicles that do not allow the auxiliarwger unit to be manually
activated and are charge-sustaining over the S€3record the battery state-of-
charge to determine if the SOC criterion in seckolD is satisfied. If the SOC
criterion is not satisfied , then turn off the emgand the cooling fan(s), allow the
vehicle to soak in the ambient conditions of pampbr(c)(5) of this section for 10
+ 1 minutes, and repeat the dynamometer test mm §ubparagraph (d). Up to
three SC03 emission tests shall be attempted igfystte SOC criterion.

(ii) For vehicles that allow the auxiliary poweriuto be manually
activated, turn off the vehicle two seconds afwereénd of the last deceleration.

7.4.5 Subparagraph (e). [No change.]

7.5 Optional Cold Start US06 Range Test.

7.5.1 Cold soak and vehicle charging.The vehicle shall be stored at an
ambient temperature not less thaAfe@J3C) and not more than &6 (30°C) for 12 to 36
hours. During this time, the vehicle battery shallcharged to a full state-of-charge. The
vehicle must be turned off during charging. Changpe shall not exceed soak time.

7.5.2 At the end of the cold soak period, the Velstall be placed or pushed
onto a dynamometer, and shall be driven on a cootis US06 test cycle until either:

(@) the auxiliary power unit starts, or
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(b) the vehicle can no longer meet the speed tracésliohithe US06
driving schedule as specified in CFR 86 AppendixWwithin 2 mph higher than
the highest point on the trace within 1 secondherupper limit or within 2 mph
lower than the lowest point on the trace withiretand for the lower limit.

When either of these conditions is met, the teall §ie ended. The range for this test, in
miles, shall be the distant driven from the stathe test to when condition (a) or (b) is
met. Emission sampling is not required for thisg.te

8. 50F and 20F Test Provision for Off-Vehicle Charge Capable Hybid Electric
Vehicles.

50°F testing shall be conducted pursuant to sectibmith the modifications in Part 1l, Section C
of the “California Exhaust Emission Standards ardtProcedures for 2001 and Subsequent
Model Year Passenger Cars, Light Duty Trucks, amdliiMm Duty Vehicles” and the additional
following revisions.

20°F testing shall be conducted pursuant to sectibrafd shall include the temperature
provisions in 40 CFR Part 86 Subpart C - Emisstequlations for 1994 and Later Model Year
Gasoline-Fueled New Light-Duty Vehicles, New Lidhity Trucks and New Medium-Duty
Passenger Vehicles; Cold Temperature Test Procgdure

For 50°F and 20F charge depleting testing, vehicle charging, pwogmissions testing, shall be
performed during the soak period at®’6Gnd 20F, respectively.

8.1 To satisfy test requirements for théBemission test, the vehicle shall be tested
in the worst case (NMOG + NOXx) of the urban chatgpleting range test or urban charge
sustaining emission test as defined in section Fdbsatisfy test requirements for the’R0
emission test, the vehicle shall be tested in thesixcase (CO) of the urban charge depleting
range test or urban charge sustaining emissiomsesefined in section F.5. For théR@nd
50°F emission tests, the vehicle is not required tetr8&®C net tolerances.

8.2 If the worst case for emissions is charge suatpoperation, the vehicle shall be
preconditioned, and one of the following two enossiest options must be performed.

(i) A three phase test that includes phase onkeafirst 505 seconds of the
UDDS, phase two as 506 seconds to the end of tHeS)@a 10 minute key-off soak
period, and phase three the first 505 secondsedffPDS. The first two phases test shall
be counted as the first UDDS and the second andi phiases will constitute the second
UDDS. Emission weighting is as follows:

+ +
- D, +D, D, + D,
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Where:
Yuwm = Weighted mass emissions of each pollutant,TileC, CO, THCE,
NMOG, NMHCE, CH, NG, or CQ, in grams per vehicle mile.

Y1=__Mass emissions as calculated from phase oreedhtee phase
test.

Y, =_Mass emissions as calculated from phase twieofiiree phase
test.

Yz = Mass emissions as calculated from phase thrdeedhree phase
test.

D, = The measured driving distance from phase otieeothree phase
tests, in miles.

D, = The measured driving distance from phase twib®three phase
tests, in miles.

Ds = The measured driving distance from phase thirgéeeathree phase

tests, in miles.

(ii) A two phase test that includes phase one@PBS, a 10 minute key-off soak
period, and phase two as a UDDS. Emission weigtitinthe four phase test will follow
the procedure outlined in section F.5.5.1.

8.3 If measurement of worst case emissions reqtheegrban charge depleting range
test to be performed, the vehicle shall be predamid and fully charged. The continuous
urban test schedule shall then be performed. MBS in which the auxiliary power unit first
starts, shall be the cold UDDS. Emissions shalldmapled according to one of the options in
section F.8.2. For the three phase test optigheifiuxiliary power unit starts in phase two of
the UDDS, phase one emissions are considered aeemission calculation purposes.
Emissions are weighted according to section F.8.2.

9. Additional Provisions.

9.1 Confirmatory testing may be performed on atgdo establish if higher
emissions occur at different states-of-charge argh depleting mode. This is to ensure that
cold start and other emissions standards are meeeed at other operating SOCs.

9.2 Confirmatory testing may be performed on th@®&&st or the manufacturer may
provide data to show that potential cold startayifle emissions are controlled to the extent that
they are controlled for the UDDS.

9.3 Confirmatory testing may be performed on vas@dquipped with an optional
charge sustaining operation mode selector witlcg®lset to simulate charge sustaining
operation or in actual charge sustaining operati@accordance with section F of these test

procedures.
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9.4 For an example of an off-vehicle charge caphipbgid electric vehicle with all-
electric range and blended operation that has ehdepgleting actual range and charge depleting
cycle range, please see section H, Figure 1.

9.5 For an example of charge depleting to charg@asung range with and without
transitional range and end of test conditions, ggesee section H, Figure 2.

9.6  When determining the SOC tolerance duringrigsthe current drive cycle may
be aborted if the SOC tolerance is met for previnise cycle.

9.7 If the manufacturer determines there is insigfit fuel to run the subsequent test,
the manufacturer may perform a fuel drain andofiladd fuel pursuant to the provisions of the
“California Evaporative Emission Standards and R¥stedures for 2001 and Subsequent
Model Motor Vehicles.”

10. State-of-Charge Net Change Tolerances.

10.1  For vehicles that use a battery as an entoepoe device, the following state-of-
charge net change tolerance shall apply:

NHVfueI ljmfuel
(Amp-hfina)max = (AMp-hnitia) + 0.01 01

0K,

system

NHVfud |]mfuel
(Amp-htina)min = (AMpP-hinia) - 0.01 0

yetem Ky

Where:

(Amp-hfina)max_ = Maximum allowed Amp-hr stored in battery at érel of
the test

(Amp-hfina)min_=___Minimum allowed Amp-hr stored in battery at #med of
the test

(Amp-hrniia) = Battery Amp-hr stored at the beginning of testt

NHV fel = Net heating value of consumable fuel, in Joutgs/

Miyel = Total mass of fuel consumed during test, in kg

K1 = Conversion factor, 3600 seconds/hour

Vsystem = Open circuit voltage (OCV) that correspondsh® $OC of
the target SOC during charge sustaining operafidns
value shall be submitted for testing purposes.,iasidall be
subject to confirmation by the Air Resources Board.

An alternate state-of-charge net tolerance mayskd if shown to be technically necessary and if
approved in advance by the Executive Officer ofAlreResources Board.
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10.2

For vehicles that use a capacitor as an estogyge device, the following state-

of-charge net change tolerance shall apply:

10.3

i \

(2 |:|NHVfueI ljrnfuel )

-(MM)-m—aXi\/Vir?itial + 001[!

r kY

(2 |:|NHVfueI |:|rnfuel )

Minamin = \/Vi,fmaj - 0010

Where:

(Vina)max_= The stored capacitor voltage allowed at theddritle test

(Viina)min_= The stored capacitor voltage allowed at theddritle test

V2o = The square of the capacitor voltage storedeab#uinning of the
test

NHVie = Net heating value of consumable fuel, in Joutes/

Miyel = Total mass of fuel consumed during test, in kg

C = Rated capacitance of the capacitor, in Farads

For vehicles that use an electro-mechanigahitel as an enerqgy storage device,

the following state-of-charge net change tolerasicd! apply:

As Amended:

i \

(2 |:|NH\/fueI |:|mfuel )
| 0K,

.(ﬂm‘final @Xi\/rpmiima] + OOlD

z \

(2 |]NHVfud |]rnfud )
| 0K,

(rpMeina))min = \/ rpm?,., — 0010

Where:

(rpmkinadmax___ = The maximum flywheel rotational speed allowethatend of
the test

(rpMinadmin___ = The minimum flywheel rotational speed allowedhat end of
the test

rpm?’., = The squared flywheel rotational speed at thenngmg of the
test

NHV fel = Net heating value of consumable fuel, in Joutgs/

Miyel = Total mass of fuel consumed during test, in kg
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. Arr?
Conversion factor;
B 3600sec - rpm?

Za
£
1

I = Rated moment of inertia of the flywheel, in k-

11. Calculations — Equivalent All-Electric Range fo Off-Vehicle Charge Capable
Hybrid Electric Vehicles.

11.1 Charge Depleting G®roduced means the cumulative tailpipe,@@issions
produced, M, in grams per mile during the charge depletindecyange.

Mca =2 Y
where:
Y;_= The sum of the COgrams per mile in the charge depleting mode from

each test cycle (UDDS or HFEDS)
i = Number (UDDS or HFEDS) of the test over thergeadepleting cycle

range, Ric

11.2 Charge Sustaining G®roduced - urban means the cumulative tailpipe CO
emissions produced, Min grams per mile, during the cold start chamugaining urban test.

MC_SEYC +Yh D{(Rcdcu B Dc):|

DC
where:
Reacw = Urban Charge Depleting Cycle Range, in miles
De = The measured driving distance from the cold §1&DS, in miles
Y = Grams per mile C&emissions as calculated from the cold start UDDS
Yn = Grams per mile C&emissions as calculated from the hot start UDDS

11.3 Charge Sustaining GO®roduced - highway means the grams per mile palpi
CO, emissions produced, M during the cold start charge sustaining highvesy. t

_ [ R
M= oy,
where:
Reach = Highway Charge Depleting Cycle Range, in miles
Dn = The measured driving distance from the hot $i&EDS, in miles
Yh = Grams per mile emissions as calculated fronhtiestart HFEDS

11.4 Urban Equivalent All-Electric Range (EABRhall be calculated as follows:
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Mcs_Mod

iRHi ( j O Ichcu

cs

where:
Mcis as defined in F.11.2.
Mcqis as defined in F.11.1, using the UDDS test cycle

11.5 Highway Equivalent All-Electric Range (EABRhall be calculated as follows:

Mcs_Mcd

%Rbi |: j| DRodch

cs

where:
M is as defined in F.11.3.
Mcqis as defined in F.11.1, using the HFEDS testecycl

Rcdenis as defined in F.11.3

11.6 Electric Range Fraction (%).

The Electric Range Fraction means fraction of ttel tmiles driven electrically
(with the engine off) for blended operation hybeldctric vehicles.

The Urban Electric Range Fraction (ERES calculated as follows:

EAER,

ERF, (%) = ( j (100

a

The Highway Electric Range Fraction (BRI calculated as follows:

EAER,

ERF, (%) = [ ] 100

ah
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11.7 Equivalent All-Electric Range Energy Consurmipti

The Urban Equivalent All-Electric Range Energy Qangtion (EAEREG) shall
be calculated as follows:

EAEREG, (wh/mi) = — —
EAER,

where:

Ec.q = Total electrical energy used to fully charge ¥ibicle battery from an
external power source after the charge depletisichies been completed. This shall be
calculated for both AC and DC energy.

The Highway Equivalent All-Electric Range EnergynSamption (EAEREQ)
shall be calculated as follows:

EAEREG, (wh/mi) = — -
EAER,

where:

Ec.q = Total electrical energy used to fully charge ¥ibicle battery from an
external power source after the charge depletisichies been completed. This shall be
calculated for both AC and DC energy.

11.8 The Urban Charge Depleting Cycle Rangg.,,Rsee section H for an illustration
of Reqcy) Shall be defined as the distance traveled otthan Charge Depleting Procedure up to
the UDDS prior to where the state-of-charge is ahtbtve lower bound state-of-charge tolerance
for one test cycle given by:

NHVfuel |:rnfuel
(AMP-hffina)min = (AMP-hinitia)) — 0.01 *| ————————
system LKy

Where:
(Amp-hfina)min = Minimum allowed Amp-hr stored in battery at thedeof the test
(Amp-hripitial) = Battery Amp-hr stored at the beginning of testt
NHV el = Net heating value of consumable fuel, in Jdutps
Miyel = Total mass of fuel consumed during test, in kg
Ky = Conversion factor, 3600 seconds/hour

Vsystem = Open circuit voltage (OCV) that correspondghim SOC of the
target SOC during charge sustaining operations Vaiue shall be
submitted for testing purposes, and it shall bgesifho
confirmation by the Air Resources Board.
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11.9 The Charge Depleting Actual Ranggi,Fshall be defined as the range at which
the state-of-charge is first equal to the aversage-f-charge of the one or two UDDSs used to
end the Urban Charge Depleting Test. This rangst imelireported to the nearest 0.1 miles. For
an illustration of Ry, See section H.

11.10 The Charge Depleting to Charge Sustainin@gange shall be defined as the
distance driven in miles from the start of the Url@harge Depleting Test through the UDDS
preceding the one or two UDDSs used to end theru@ysrge Depleting Test.

11.11 The Highway Charge Depleting Cycle Rangg.nFshall be defined as the sum of
the distance traveled on the Highway Charge Demplefest up to the HFEDS prior to where the
state-of-charge is above the lower bound statdiafege tolerance for one test cycle given by:

NHVfueI |:"Tlfuel
(Amp-hfina)min = (AMp-hknitia) — 0.01 *| —————

Vysem UKy
Where:
(Amp-hfina)min._ =  Minimum allowed Amp-hr stored in battery at #ed of the test
(Amp-hipitial) = Battery Amp-hr stored at the beginning of testt
NHV fel = Net heating value of consumable fuel, in Joutgs/
Miyel = Total mass of fuel consumed during test, in kg
K1 = Conversion factor, 3600 seconds/hour
Vsystem = Open circuit voltage (OCV) that correspondshe $OC of the

target SOC during charge sustaining operations Vaiue shall be
submitted for testing purposes, and it shall beesulbo
confirmation by the Air Resources Board.

11.12 The Charge Depleting to Charge Sustainindnéy Range shall be defined as
the distance driven in miles from the start of khghway Charge Depleting Test through the
HFEDS preceding the final HFEDS.

11.13 The Urban Equivalent All Electric Range¥ehicles with an urban charge
depleting actual range greater than 40 miles, EAER determined through the following

equation:

ERF, x 40mi
EAE miles) = | —4%——
Ruo (miles) ( 100 j
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G.

Off-Vehicle Charge Capable Hybrid Electric Vehide Exhaust Emission Test

Seguence.

As Amended:

[This page left intentionally blank for formattipurposes.]

[ The diagram on the next page is proposed for addition.]
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Proposed Off-Vehicle Charge Capable HEV Exhaust

Emissions Test Sequence
* Equivalent to within + 1% of AC energy used taacte battery to full state of charge

Star
v
Drain & Fue

v
Cold Soak 6 hou
v
Vehicle Preconditioning: CS UDDS minimun
v
Drain & Fue

v

12— 36 hour cold soak, charc
canister preconditioning

v
UrbanCharge Depleting Range T

v
12— 36 hour cold soal
canister preconditioning
v

Urban Charge Sustaining Emission ~

v

12— 36 hour cold soak, chart
and record energy

v
Highway Charge Depleting Range t
v

Is CS E.s Equivalent* to Urban CD range te:

N

A\ 4
Charge and record ene
v
Discharq:

v
> 12— 36 hour cold so:

v
Highway Cold Start Charge Sustaining Emission
v
US06 Charge Sustaining Emission ~
v
SCO03 Charge Sustaining Emission

[<
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H. Examples of Off-Vehicle Charge Capable Hybrid Ebctric Vehicle Terminoloqy.

[This page left intentionally blank for formattipuirposes.]

[Figures 1 and 2 below are proposed for addition.]
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Example of an Off-Vehicle Charge Capable HEV with
AER and Blended Operation
Undergoing the Urban Charge Depleting Range Test

Charge Depleting

<«—  Cycle Range, —» <«—— End of Test
Rege = 22.5 mi
_ +1% Fuel Energy Used
« Charge Depleting __)| «— Charge __ for Upper Boundary (Cycles 4-5)
Actual Range, Sustaining

Reda = 18 mi Operation Avg SOC for CS Operation

SOC Engine (Cycles 4-5)
Start
| \ 4
9-5—/’*—‘:\&-—-’\;’1——-#——*——— -
UDDS 1 52| ubbps3| ubbsal  uUDDs b T !
_ -1% Fuel
—»AER = 10 mije— Energy Used for
Lower Boundary (Cycles «5)
—» EAER =13.7mi [<—

Figure 1
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SOC

Example of Urban End of Test Conditions for Off-Vehicle Charge Capable HEV

with Transitional Range

<+— Charge Depleting to Charge—» <«—— End of Test
Sustaining Range +1% Fuel Energy Used for
] Upper Boundary (Cycles 5-6)
«—  Charge Depleting —»<— ghatrg'e. —>
ustaining
Cycle Range Operation -1% Fuel Energy Used
for Lower Boundary
(Cycles 5-6)
DU A 4 ¢
\(\{\ yY
Cycle 1| Cycle 2 Cycle 3| Cycle 4 Cycle % Cycle 6 T

Example of Urban End of Test Conditions for Off-Vehicle Charge Capable HEV

: Charge
) Charge Deplc_etlng to Charge > Sustgining « End of Test
Sustaining Range - )
_ Transitionall  Operation >+1% Fuel Energy Used for
< Charge Depleting —>Ranae  «— Rcqc Determination (Cycle 5)
Cycle Range +1% Fuel Energy Used
for U Bound
(8§C|§i’f;) orneay -1% Fuel Energy Used
SOC Lower Boundary Used
\ for Rcqc Determination
———— e — (Cycle 5)
+
Cycle 1f Cycle 2 Cycle 3| Cycle 4 Cycle % Cycle 6 Cyclel 7 -1% Fuel Energy
Used for Lower
Figure 2 Boundary (Cycle 6-7)
As Amended:

Date of Initial Board Hearing:
Date of Second Board Hearing:

December 2, 2009
January 22-23, 200
May 28-29, 2009
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El.  Test Procedures for 2009 through 201Model Zero-Emission Vehicles and
Hybrid-Electric Vehicles.

The “as adopted or amended dates” of the 40 CFR8Bargulations 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: incorperatal-by-reference-in-section-1961(d)title 13, CCR.

1. Electric Dynamometer. All ZEVs must be tested using a 48-inch single roll
electric dynamometer meeting the requirements c€BR Subpart B, §86.108-00(b)(2).

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. All 2661 2009through 201 Bnd-subegquenZEVs and
only off-vehicle charge capable hybrid electric ieéds shall be subject to the All-Electric Range
Test specified below for the purpose of determiriiregenergy efficiency and operating range of
a ZEV or of an off-vehicle charge capable hybriectic vehicle operating without the use of its
auxiliary power unit. For hybrid electric vehicléee manufacturer may elect to conduct the
All-Electric Range Test prior to vehicle preconaliting in the exhaust and evaporative emission
test sequence specified in the “California EvapeeaEmission Standards and Test Procedures

for 2001 and Subsequent Model Motor Vehicles™a&siperated-by-reference-r-seetion-1976,
Fitle13,CCR

3.1 Cold soak The vehicle shall be stored at an ambient teatpex not less than
68°F (20°C) and not more than 86 (30°C) for 12 to 36 hours. During this time, the védie
battery shall be charged to a full state-of-charge.

3.2 Driving schedule.

3.2.1 Determination of Urban All-Electric Range-Urban.

(a) Atthe end of the cold soak period, the vehstiall be placed, either driven or
pushed, onto a dynamometer and operated througlessice Urban Dynamometer Driving
Schedules (UDDS), 40 CFR, Part 86, Appendix |, Whscincorporated herein by reference. A
10-minute soak shall follow each UDDS cycle.

(b) For vehicles with a maximum speed greater thragqual to the maximum speed on
the UDDS cycle, this test sequence shall be regeattl the vehicle is no longer able to
maintain either the speed or time tolerances i€BR §886.115-00 (b)(1) and (2), or the
manufacturer determines that the test should Ineitated for safety reasons, e.g. excessively
high battery temperature, abnormally low batteryage, etc. For off-vehicle charge capable
hybrid electric vehicles, this determination shwedlperformed without the use of the auxiliary
power unit.
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(c) For vehicles with a maximum speed less thamtaximum speed on the UDDS
cycle, the vehicle shall be operated at maximuniasa power (or full throttle) when the
vehicle cannot achieve the speed trace within peed and time tolerances specified in 40 CFR
8§ 86.115-00(b)(1) and (2). The test shall be teat@id when the vehicle speed when operated at
maximum available power (or full throttle) fallsloer 95 percent of the maximum speed initially
achieved on the UDDS cycle or when the battergstéicharge is depleted to the lowest level
allowed by the manufacturer, or the manufacturégrd@nes that the test should be terminated
for safety reasons, e.g. excessively high batemperature, abnormally low battery voltage, etc.,
whichever occurs first. For off-vehicle charge &ale hybrid electric vehicles, this
determination shall be performed without the usthefauxiliary power unit.

3.2.2 Determination of Highway All-Electric Range-Highway-.

(a) Atthe end of the cold soak period, the vehstiall be placed, either driven or
pushed, onto a dynamometer and operated througbuwaessive Highway Fuel Economy
Driving Schedules (HFEDS), 40 CFR, Part 600, Apjpehdvhich is incorporated herein by
reference. There shall be a 15 second zero spigedey on and brake depressed between two
cycles and a 10-minute soak following the two HFE)Ses.

(b) For vehicles with a maximum speed greater tiragqual to the maximum speed on
the HFEDS cycle, this test sequence shall be regeattil the vehicle is no longer able to
maintain either the speed or time tolerances i€BR § 86.115-00 (b)(1) and (2), or the
manufacturer determines that the test should Ineiteted for safety reasons, e.g. excessively
high battery temperature, abnormally low batteryage, etc. For off-vehicle charge capable
hybrid electric vehicles, this determination isiopal and shall be performed without the use of
the auxiliary power unit.

(c) For vehicles with a maximum speed less thamthximum speed on the HFEDS
cycle, the vehicle shall be operated at maximuniaa power (or full throttle) when the
vehicle cannot achieve the speed trace withinpeed and time tolerances specified in 40 CFR
8§ 86.115-00(b)(1) and (2). The test shall be teat@id when the vehicle speed when operated at
maximum available power (or full throttle) fallsloer 95 percent of the maximum speed initially
achieved on the HFEDS cycle or when the battetgsthcharge is depleted to the lowest level
allowed by the manufacturer, or the manufacturégrd@nes that the test should be terminated
for safety reasons, e.g. excessively high batemperature, abnormally low battery voltage, etc.,
whichever occurs first. For off-vehicle charge &ale hybrid electric vehicles, this
determination shall be performed without the usthefauxiliary power unit.

(d) NEVs are exempt from the highwaly-electric range-highwatest.

3.2.3Recording requirements. Once the vehicle is no longer able to maintaengpeed
and time requirements specified in (2) above, @eahe auxiliary power unit turns on, in the
case of an off-vehicle charge capable hybrid ategghicle, the vehicle shall be brought to an
immediate stop and the following data recorded:
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(@) 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 battery gnaugput and the total DC battery energy input
during the All-Electric Range Test);

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

(d) DC energy required to fully charge the battster the All-Electric Range Test
from the point where electricity is introduced frohe battery charger to the battery.

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

3.2.4Regenerative braking Regenerative braking systems may be utilizethduhe
range test. The braking level, if adjustable, Idhalset according to the manufacturer’'s
specifications prior to the commencement of the t&&e driving schedule speed and time
tolerances specified in (2) shall not be exceedstd the operation of the regenerative braking
system.

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

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 andgdis (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 dresiall 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 for a grams per mile value.

6. Hybrid Electric Vehicle FTP Emission Test Provisons.

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

6.1  Vehicle Preconditioning.

To be conducted pursuant to the “California EvapeesEmission Standards and Test

Procedures for 2001 and Subsequent Model Motordletii-as-tncorporated-by-reference-herei

with the following supplemental requirements:
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6.1.1 Battery state-of-charge shall be set prionital fuel drain and fill before vehicle
preconditioning.

6.1.2 For hybrid electric vehicles that do notallmanual activation of the auxiliary
power unit, battery state-of-charge shall be satlavel that causes the hybrid electric vehicle to
operate the auxiliary power unit for the maximunsgble cumulative amount of time during the
preconditioning drive.

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

0] If the hybrid electric vehicle is charge-susiag over the UDDS, battery
state-of-charge shall be set at the lowest levelald by the manufacturer.

(i) If the hybrid electric vehicle is charge-defphg over the UDDS, battery
state-of-charge shall be set at the level recomettbgl the manufacturer for
activating the auxiliary power unit when operatingirban driving conditions.

6.1.4 After setting battery state-of-charge, thiertdyelectric vehicle shall be pushed or
towed to a work area for fuel drain and fill acdaglto sections D.1.1. and D.1.2. of the
“California Evaporative Emission Standards and Restedures for 2001 and Subsequent

Model Motor Vehicles™as-incorporated-by-refereheeein

6.1.5 Following fuel drain and fill, the vehicleadhbe pushed or towed into position on
a dynamometer and preconditioned. If the auxil@ower unit is capable of being manually
activated, the auxiliary power unit shall be mahuattivated at the beginning of and operated
throughout the preconditioning drive.

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

0] If the hybrid electric vehicle does not allonanual activation of the
auxiliary power unit and is charge-sustaining aer UDDS, then set battery
state-of-charge to a level such that the SOC @ritgsee section B., Definitions,
of these procedures) would be satisfied for theadyometer procedure (section
6.2 of these procedures). If off-vehicle chargsgequired to increase battery
state-of-charge for proper setting, off-vehiclergiag shall occur during 12 to 36
hour soak period.

(i) If the hybrid electric vehicle does not allonanual activation of the
auxiliary power unit and is charge-depleting over UDDS, then no battery state-
of-charge adjustment is permissible.
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(i) If the hybrid electric vehicle does allow maal activation of the auxiliary
power unit, then set battery state-of-charge toufeanturer recommended level
for activating the auxiliary power unit when thebhng electric vehicle is
operating in urban driving conditions.

6.2 Dynamometer Procedure
To be conducted pursuant to 40 CFR 8§ 86.135-00 théffollowing revisions:

6.2.1 Amend subparagraph (a): Overview. The dymaater run consists of
two tests, a “cold” start test, after a minimumHdsr and a maximum 36-hour soak
pursuant to the provisions of the “California Evegitve Emission Standards and Test
Procedures for 2001 and Subsequent Model Motordkesii-as-incorporated-byreference
herein,and a “hot” start test following the “cold” staest by 10 minutes. Vehicle startup
(with all accessories turned off), operation over YDDS and vehicle shutdown make a
complete cold start test. Vehicle startup and ajpan over the UDDS and vehicle
shutdown make a complete hot start test. The estlgmissions are diluted with ambient
air in the dilution tunnel as shown in Figure B94+&l Figure B94-6. A dilution tunnel is
not required for testing vehicles waived from thgquirement to measure particulates.
Four particulate samples are collected on filtersifeighing; the first sample plus
backup is collected during the cold start testlgding shutdown); the second sample
plus backup is collected during the hot start @@siuding shutdown). Continuous
proportional samples of gaseous emissions arectetidor analysis during each test. For
hybrid electric vehicles with gasoline-fueled, matigas-fueled and liquefied petroleum
gas-fueled Otto-cycle auxiliary power units, thenpmsite samples collected in bags are
analyzed for THC, CO, CQCH, and NQ. For hybrid electric vehicles with
petroleum-fueled diesel-cycle auxiliary power urigptional for natural gas-fueled,
liquefied petroleum gas-fueled and methanol-fueliedel-cycle vehicles), THC is
sampled and analyzed continuously pursuant toriindgeons of § 86.110. Parallel
samples of the dilution air are similarly analyzedTHC, CO, CQ, CH, and NQ. For
hybrid electric vehicles with natural gas-fueladuéfied petroleum gas-fueled and
methanol-fueled auxiliary power units, bag samplescollected and analyzed for THC
(if not sampled continuously), CO, GGCH, and NQ. For hybrid electric vehicles with
methanol-fueled auxiliary power units, methanol &mdhaldehyde samples are taken for
both exhaust emissions and dilution air (a singlgidn air formaldehyde sample,
covering the total test period may be collectderallel bag samples of dilution air are
analyzed for THC, CO, COCH, and NQ.

6.2.2 -BeleteSubparagraph (d). [No change.]

6.2.3 Amend subparagraph (h): The driving distaasemeasured by counting
the number of dynamometer roll or shaft revolutjstsll be determined for the cold
start test and hot start test. The revolutiond bleameasured on the same roll or shaft
used for measuring the vehicle’s speed.
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6.3 Dynamometer Test Run, Gaseous and Particulatentissions
To be conducted pursuant to 40 CFR 8 86.137-96 thélfollowing revisions:

6.3.1 Amend subparagraph (a): General. The dynaster run consists of two
tests, a cold start test, after a minimum 12-howgr @ maximum 36-hour soak pursuant to
the provisions of the “California Evaporative EnnigsStandards and Test Procedures for
2001 and Subsequent Model Motor Vehicles™as-inaeied-by-reference-hereamd a
hot start test following the cold start test bymiihiutes. The vehicle shall be stored prior
to the emission test in such a manner that pretipit (e.g., rain or dew) does not occur
on the vehicle. The complete dynamometer testistsnsf a cold start drive of 7.5 miles
(12.1 km) and a hot start drive of 7.5 miles (1&1). The vehicle is allowed to stand on
the dynamometer during the 10 minute time peridd/éen the cold and hot start tests.

6.3.2 Amend subparagraph (b)(9): Start the gas fieeasuring device, position
the sample selector valves to direct the sampie ithdo the exhaust sample bag, the
methanol exhaust sample, the formaldehyde exhauosle, the dilution air sample bag,
the methanol dilution air sample and the formaldehgilution air sample (turn on the
petroleum-fueled diesel-cycle THC analyzer systetegrator, mark the recorder chart,
start particulate sample pump No. 1, and recort bas meter or flow measurement
instrument readings, if applicable), and turn thg &n. If the auxiliary power unit is
capable of being manually activated, the auxilwwer unit shall be activated at the
beginning of and operated throughout the UDDS.

6.3.2 Delete subparagraph (13).

6.3.3 Amend subparagraph (14): Turn the vehidi@ skeconds after the end of
the last deceleration (at 1,369 seconds).

6.3.4 Amend subparagraph (15): Five seconds thigevehicle is shutdown,
simultaneously turn off gas flow measuring deviae M and if applicable, turn off the
hydrocarbon integrator No. 1, mark the hydrocanemorder chart, turn off the No. 1
particulate sample pump and close the valves iaglgiarticulate filter No. 1, and
position the sample selector valves to the “stah@bgition. Record the measured roll
or shaft revolutions (both gas meter or flow measent instrumentation readings), and
reset the counter. As soon as possible, trarfsfegxthaust and dilution air samples to the
analytical system and process the samples purtu&m36.140, obtaining a stabilized
reading of the exhaust bag sample on all analyzeingn 20 minutes of the end of the
sample collection phase of the test. Obtain methamd formaldehyde sample analyses,
if applicable, within 24 hours of the end of thengde period. (If it is not possible to
perform analysis on the methanol and formaldehgdepses within 24 hours, the samples
should be stored in a dark coldC4to 10C) environment until analysis. The samples
should be analyzed within fourteen days.) If aggilie, carefully remove both pairs of
particulate sample filters from their respectivédiecs, and place each in a separate petri
dish, and cover.
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6.3.3 Amend subparagraph (18): Repeat the stgpsragraphs (b)(2) through
(b)(17) of this section for the hot start test.e®tep in paragraph (b)(9) of this section
shall begin between 9 and 11 minutes after theoétite sample period for the cold start
test.

6.3.4 Delete subparagraph (19).
6.3.5 Delete subparagraph (20).

6.3.6 Amend subparagraph (21): As soon as possibtein no case longer
than one hour after the end of the hot start pb&tee test, transfer the four particulate
filters to the weighing chamber for post-test cdioding, if applicable. For hybrid
electric vehicles that do not allow manual actimatof the auxiliary power unit and are
charge-sustaining over the UDDS, a valid test Satlsfy the SOC Criterion (see
Definitions, section B of these procedures).

6.3.7 Amend subparagraph (24): Vehicles to bedefstr evaporative
emissions will proceed pursuant to the “CaliforBisaporative Emission Standards and
Test Procedures for 2001 and Subsequent Model Maabicles”-as-trecerporated-by
reference-herein

6.4 Calculations - Exhaust Emissions
To be conducted pursuant to 40 CFR 886.144-94 théffollowing revisions:
6.4.1 Amend subparagraph (a): For light-duty vielsiand light duty trucks:

Yum = 0.43 * Yo + 0.57 * Y,
B P

Where:

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

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

(3) Yh = Mass emissions as calculated from the hot sttin grams per
test.

(4) Dc = The measured driving distance from the cold $¢st, in miles.

(5) Dnh=The measured driving distance from the hot $¢mitt in miles.

6.5 Calculations - Particulate Emissions

To be conducted pursuant to 40 CFR 886.145-82 thélfollowing revisions:
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6.5.1 Amend subparagraph (a): The final repotstresults for the mass
particulate (M) in grams/mile shall be computed as follows:

M, = 0.43 * Mye + 0.57 *My,
D [

Where:

(1) Mpc = Mass of particulate determined from the coldtg&st, in grams
per vehicle mile. (See § 86.110-94 for determaoraji

(2) Mph = Mass of particulate determined from the hotts&st, in grams
per vehicle mile. (See § 86.110-94 for determaoraji

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

(4) Dnh=The measured driving distance from the hot $¢mitt in miles.

7. Hybrid Electric Vehicle Highway Emission Test Povisions
To be conducted pursuant to 40 CFR 8§ 600.111-93 thé following revisions:

7.1  Amend subparagraph (b)(2): The highway fuehemy test is designated to
simulate non-metropolitan driving with an averageesd of 48.6 mph and a maximum speed of
60 mph. The cycle is 10.2 miles long with 0.2 gpep mile and consists of warmed-up vehicle
operation on a chassis dynamometer through a ggekdifiving cycle. A proportional part of the
diluted exhaust emission is collected continuotstysubsequent analysis of THC, CO, £énd
NOy using a constant volume (variable dilution) sampl@iesel dilute exhaust is continuously
analyzed for hydrocarbons using a heated sam@eall analyzer. Methanol and formaldehyde
samples are collected and individually analyzedriethanol-fueled vehicles.

7.2  Amend subparagraph (f)(3): Only one exhausiptaand one background
sample are collected and analyzed for THC (excesetihydrocarbons which are analyzed
continuously), CO, C& and NQ . Methanol and formaldehyde samples (exhaustdation
air) are collected and analyzed for methanol-fugkduicles.

7.3  Add subparagraph (f)(5): Battery state-of-gkashall be set prior to performing
the HFEDS preconditioning cycle. For hybrid electehicles that do not allow manual
activation of the auxiliary power unit, batterytstaf-charge shall be set at a level that causes th
hybrid electric vehicle to operate the auxiliaryy@o unit for the maximum possible cumulative
amount of time during the HFEDS preconditioningleyd=or hybrid electric vehicles that allow
manual activation of the auxiliary power unit, leaytstate-of-charge shall be set at a level that
satisfies one of the following conditions:

0] If the hybrid electric vehicle is charge-susiag over the HFEDS, battery
state-of-charge shall be set at the lowest leveald by the manufacturer.
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(i) If the hybrid electric vehicle is charge-defphg over the HFEDs, battery
state-of-charge shall be set at the level recometeebgl the manufacturer for activating
the auxiliary power unit when operating in highveliving conditions.

7.4  Amend subparagraph (h)(5): Operate the vebide one HFEDS
preconditioning cycle according to the dynamomdtarnng schedule specified in600.109(b).
If the auxiliary power unit is capable of being raaly activated, the auxiliary power unit shall
be manually activated at the beginning of and dpdrthroughout the HFEDS preconditioning
cycle.

7.5  Amend subparagraph (h)(6): When the vehi@elres zero speed at the end of
the HFEDS preconditioning cycle, the driver has&@onds to prepare for the HFEDS emission
measurement cycle of the test. Reset and enabl®liirevolution counter. During the idle
period, 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-sustaining ®neeHFEDS, the vehicle shall be
momentarily turned off for 5 seconds and turnedklmacduring the idle period. The
battery state-of-charge shall be recorded aftehyteid electric vehicle has fully turned
on.

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

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

7.6  Add subparagraph (h)(9): At the conclusiothefHFEDS 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-sustaining ®\eeHFEDS, record the battery state-of-
charge to determine if the SOC Criterion (see Difins, section B of these procedures)
is satisfied. If the SOC Criterion is not satigfi¢hen repeat dynamometer test run from
subparagraph (h)(6). A total of three highway einis tests shall be allowed to satisfy
the SOC Criterion. Manufacturers may elect to atplgnamometer test run from
subparagraph (h)(6) if battery energy level inceeasignificantly relative to the initial
battery state-of-charge set at the beginning oHREDS emission test.

(i) For hybrid electric vehicles that do not allalae auxiliary power unit to be
manually activated and are charge-depleting oveHIREDS, the emission test is
completed.
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(i) For hybrid electric vehicles that allow thepaliary power unit to be
manually activated, the emission test is completed.

8. Hybrid Electric Vehicle SFTP Emission Test Prowsions
8.1 USO06 Vehicle Preconditioning
To be conducted pursuant to 40 CFR 8 86.132-00 théfollowing revisions:

8.1.1 Amend subparagraph (n): Aggressive Drivingt T&S06)
Preconditioning. (1) If the USO06 test follows #haust emission FTP or evaporative
testing, the refueling step may be deleted and¢héle may be preconditioned using the
fuel remaining in the tank (see paragraph (c)(29fithis section). The test vehicle may
be pushed or driven onto the test dynamometer geovihat battery state-of-charge has
not been set; otherwise, if battery state-of-ch&get prior to securing vehicle on
dynamometer, vehicle shall be pushed or towedposition on dynamometer. Battery
state-of-charge shall be set prior to performirggWts06 preconditioning cycle. For
hybrid electric vehicles that do not allow manuztiaation of the auxiliary power unit,
battery state-of-charge shall be set at a leveélddases the hybrid electric vehicle to
operate the auxiliary power unit for the maximunsgble cumulative amount of time
during the US06 preconditioning drive. For hyleldctric vehicles that allow manual
activation of the auxiliary power unit, batterytstaf-charge shall be set at a level that
satisfies one of the following conditions:

0] If the hybrid electric vehicle is charge-susiag over the US06,
battery state-of-charge shall be set at the loleest allowed by the
manufacturer. The auxiliary power unit shall benonelly activated at the
beginning of and operated throughout the US06 mrditioning cycle.

(i) If the hybrid electric vehicle is charge-defohg over the USO06,
battery state-of-charge shall be set at the lea@mmended by the manufacturer
for activating the auxiliary power unit when opangtin highway driving
conditions. The auxiliary power unit shall be malhuactivated at the beginning
of and operated throughout the US06 preconditionyaie.

8.1.2 Delete subparagraphs (n)(1)(i) and (n)(21)(ii)
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8.2 USO06 Emission Test
To be conducted pursuant to 40 CFR 886.159-00 théffollowing revisions:

8.2.1 Amend subparagraph (a): Overview. The dymaater operation
consists of a single, 600 second test on the U80hd schedule, as described in
appendix |, paragraph (g), of this part. The hylalectric vehicle is preconditioned in
accordance with § 86.132-00, to bring it to a watrp stabilized condition. This
preconditioning is followed by a 1 to 2 minute igleriod that proceeds directly into the
USO06 driving schedule during which continuous prtipaal samples of gaseous
emissions are collected for analysis. If engiadiaty should occur during testing, follow
the provisions of § 86.136-90 (engine starting masdarting). For hybrid electric vehicles
with gasoline-fueled Otto-cycle auxiliary power tsnithe composite samples collected in
bags are analyzed for THC, CO, £QH, and NQ. For hybrid electric vehicles with
petroleum-fueled diesel-cycle auxiliary power unitblC is sampled and analyzed
continuously according to the provisions of § 86.1Parallel bag samples of dilution air
are analyzed for THC, CO, GOCH, and NQ.

8.2.2 Amend subparagraph (b)(2): Position (velsbial be pushed or towed if
battery state-of-charge is set prior to securindyttamometer otherwise vehicle may be
driven as well) the test vehicle on the dynamomaek restrain.

8.2.3 Amend subparagraph (d): Practice runs dveptescribed driving
schedule may be performed at test point, providatiliattery state-of-charge setting is
conducted after practice and an emission sampietitaken, for the purpose of finding
the appropriate throttle action to maintain thepgrospeed-time relationship, or to permit
sampling system adjustment.

8.2.4 Amend subparagraph (f)(2)(i): Immediatelgatompletion of the US06
preconditioning cycle, idle the vehicle. The igkeriod is not to be less than one minute
or not greater than two minutes. During the idteiqd, one of the following conditions
shall apply:

0] For hybrid electric vehicles that do not allole 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.
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(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.

8.2.5 Amend subparagraph (f)(2)(ix): At the cosan of the US06 emission
test, one of the following conditions shall apply:

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@e@an (see Definitions, section
B of these procedures) is satisfied. If the SO{fe@on is not satisfied, then
repeat dynamometer test run from subparagraph () (22 total of three US06
emission tests shall be allowed to satisfy the Si@rion. Manufacturers may
elect to repeat dynamometer test run from subpapég(f)(2)(i) if battery energy
level increased significantly relative to the ialtbattery state-of-charge set at the
beginning of US06 emission test.

(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 deaigber.

(i)  For hybrid electric vehicles that allow thenaliary 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 théffollowing revisions:

8.3.1 Amend subparagraph (0): Air Conditioningfl&&C03) Preconditioning.
(2) If the SCO3 test follows the exhaust emissi®R Br evaporative testing, the refueling
step may be deleted and the vehicle may be prewomeld using the fuel remaining in the
tank (see paragraph (c)(2)(ii) of this sectionheTest vehicle may be pushed or driven
onto the test dynamometer provided that battetg-sticharge has not been set;
otherwise, if battery state-of-charge is set ptwosecuring vehicle on dynamometer,
vehicle shall be pushed or towed into position pmagdnometer. Battery state-of-charge
shall be set prior to performing the SC03 precaowlibhg cycle. For hybrid electric
vehicles that do not allow manual activation of #uiliary power unit, battery state-of-
charge shall be set at a level that causes thédhglectric vehicle to operate the auxiliary
power unit for the maximum possible cumulative antaf time during the SC03
preconditioning drive. For hybrid electric vehgléhat allow manual activation of the
auxiliary power unit, battery state-of-charge shallset at a level that satisfies one of the
following conditions:

[-12
As Amended: December 2, 2009
Date of Initial Board Hearing: ~ January 22-23, 200
Date of Second Board Hearing: May 28-29, 2009



(1) If the hybrid electric vehicle is charge-sustag over the SC03,
battery state-of-charge shall be set at the loleest allowed by the
manufacturer. The auxiliary power unit shall benonelly activated at the
beginning of and operated throughout the SC03 meitioning cycle.

(i) If the hybrid electric vehicle is charge-detahg over the SCO03,
battery state-of-charge shall be set at the lea@mmended by the manufacturer
for activating the auxiliary power unit when opangtin highway driving
conditions. The auxiliary power unit shall be malhuactivated at the beginning
of and operated throughout the SC03 preconditiooyate.

8.3.2 Delete subparagraphs (0)(1)(i) and (0)(21)(ii)
8.4  SCO03 Emission Test
To be conducted pursuant to 40 CFR 8 86.160-00 théffollowing revisions:

8.4.1 Amend subparagraph (a): Overview. Thedywmeter operation
consists of a single, 594 second test on the S@0B@ schedule, as described in
appendix |, paragraph (h), of this part. The hylelectric vehicle is preconditioned in
accordance with 886.132-00 of this subpart, todotite vehicle to a warmed-up
stabilized condition. This preconditioning is fmlled by a 10 minute vehicle soak
(vehicle turned off) that proceeds directly inte BC03 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
simulates testing in an environmental test cek Sec. 86.162-00 (a) for a discussion of
simulation procedure approvals). The environmetetstl facility must be capable of
providing the following nominal ambient test comnalits of: 95F air temperature, 100
grains of water/pound of dry air (approximatelypkicent 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 faciligureements and corresponding
control tolerances for air conditioning ambient anditions. The vehicle’s air
conditioner is operated or appropriately simuldtedhe duration of the test procedure
(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 giise-fueled Otto-cycle auxiliary power
units, the composite samples collected in bagamab/zed for THC, CO, COCH, and
NOy. For hybrid electric vehicles with petroleum-feldiesel-cycle auxiliary power
units, THC is sampled and analyzed continuouslypalicg to the provisions of § 86.110.

Parallel bag samples of dilution air are analyiobedHC, CO, CQ, CH; and NQ.

8.4.2 Amend subparagraph (b)(2): Position (velsbial be pushed or towed if
battery state-of-charge is set prior to securindyttamometer otherwise vehicle may be
driven as well) the test vehicle on the dynamomaek restrain.
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8.4.3 Amend subparagraph (c)(9): Start vehicléh(\air conditioning system
also running). If the auxiliary power unit of thgbrid electric vehicle is capable of being
manually activated, the auxiliary power unit shedlmanually activated at the beginning
of and operated throughout the SC03 emission téfteen seconds after the vehicle
starts, begin the initial vehicle accelerationha tlriving schedule.

8.4.4 Amend subparagraph (c)(12): Turn the velatfi@ seconds after the end
of the last deceleration.

8.4.5 Amend subparagraph (d)(7): Start vehicléh(air conditioning system
also running). If the auxiliary power unit of thgbrid electric vehicle is capable of being
manually activated, the auxiliary power unit shedlmanually activated at the beginning
of and operated throughout the SC03 emission tafteen seconds after the vehicle
starts, begin the initial vehicle accelerationha tlriving schedule.

8.4.6 Amend subparagraph (d)(10): At the conclusibthe-JS66C03
emission test, one of the following conditions shably:

0] For hybrid electric vehicles that do not alltle auxiliary power
unit to be manually activated and are charge-sustaover the SC03, record the
battery state-of-charge to determine if the SO@e@an (see Definitions, section
B of these procedures) is satisfied. If the SOffe@on is not satisfied, then turn
off cooling fan(s), allow vehicle to soak in the lasient conditions of paragraph
(c)(5) of this section for 10 + thinutes, and repeat dynamometer test run from
subparagraph (d). A total of three SC03 emisseststshall be attempted to
satisfy the SOC Criterion. Manufacturers may elecepeat dynamometer test
run from subparagraph (d) following a 10 sinute soak in the ambient
conditions of paragraph (c)(5) of this sectionattery energy level increased
significantly relative to the initial battery stadé-charge set at the beginning of
SCO03 emission test.

(i) For hybrid electric vehicles that do not allaélae auxiliary power
unit to be manually activated and are charge-degleiver the SCO03, turn off
vehicle 2 seconds after the end of the last deaigber.

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

9. State-of-Charge Net Change Tolerances

9.1 For hybrid electric vehicles that use a batésran energy storage device, the
following state-of-charge net change tolerancel sipgdly:
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(Amp-hfina)max = (AMpP-hnitial) + 0.01 * (NHViuel * Miye)

Qétem* Kl)

(NVH,, Om,)
AmMp-htina)min = (AMP-hEniga)) — 0.01 * = e
( p fnal)mn ( p ntal) (VsystemDKl)

Where:

(Amp-hina)max
(Amp-hiina))min
(Amp'hrinitial)
I\lHVfueI

Myel

K1

Vsystem

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 tbst t

Net heating value of consumable fuel, in Joulps/

Total mass of fuel consumed during test, in kg

Conversion factor, 3600 seconds/hour

Battery DC-bus-veoltage-(epen-eireu@pen circuit voltage
(OCV) that corresponds to the SOC of the target 8$0xihg
charge sustaining operation. This value shalluierstted for
testing purposes, and it shall be subject to cowiron by the
Air Resources Board.

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

(Vfinal)max = \/(Vinitiaj )2 + 0010

(2 |:|NHVfueI |jrnfuel )

(2 |:”\IHVfuel |jrnfuel )

(Vfinat)min = \/(Vnma] )2 - 0010
Where:
(Vina)mex =  The stored capacitor voltage allowed at thedadrte test
(Vinal) min =  The stored capacitor voltage allowed at thedadrttie test
(Vinitial)® =  The square of the capacitor voltage storedeab#ginning of the test
NHV el =  Net heating value of consumable fuel, in Joutes/
Meyel =  Total mass of fuel consumed during test, in kg
C = Rated capacitance of the capacitor, in Farads
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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:

- (2ONVH ,,, Om,,,)
(rprnfinal)max— \/(rp“linmal )2 + 001 (1DfK|3) fuel
(2ONVH ,, Om,,)
(rPMinal)min = \/(rpminma, )? - 0010 (1DfK|3) fue

Where:
(rpmkna)max =  The maximum flywheel rotational speed allowethatend of the test

(rpmeina)min = The minimum flywheel rotational speed allowedhat end of the test
(rpmmtia|)2 = The squared flywheel rotational speed at thenmagg of the test
NHV el = Net heating value of consumable fuel, in Joukgs/
Meyel = Total mass of fuel consumed during test, in kg
Ks = Conversion factor, /(3600 se&rpnr)
I = Rated moment of inertia of the flywheel, in kg-
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