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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Pa
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Hybrid-electric road vehicles — Exhaust emissions and
fuel consumption measurements —

Part 2:
Externally chargeable vehicles

1

Thi
CD

Thd
emi

Scope

5 part of ISO 23274 specifies a chassis dynamometer test procedure to determine
[charge-depleting) state and consumed electric energy during CD state.

identification of the end of CD state is an important step for procedures to determi
ssions and fuel consumption. Final determination of exhaust emissions and fuel consum

included in this part of ISO 23274.

Thi

NOT

(Hz]
met]

2

5 part of [SO 23274 applies to vehicles with the following characteristics.

The vehicles are hybrid-electric road vehicles (HEV) with an internal combustion engin
the on-board rechargeable energy storage system (RESS) for vehicle propulsion which
by electric energy from the stationary external power’source.

A CD state, in which the electric energy in RESS from the stationary external powe
consumed, is followed by a CS (charge-sustaining) state in which the fuel energy is
sustaining the electric energy of the RESS.

Only batteries are assumed as the RESS0f a vehicle.

The RESS is not charged while driving unless by regenerative braking and/or by generatf
E1 Trolleybuses and solar,pewered vehicles are not included in the scope.

The vehicle is classifiedas-a passenger car or light duty truck, as defined in each regiona
Only liquid fuels (for~example, gasoline and diesel fuel) are used.

E2 Inthe caseofvehicles with ICE using other fuel [for example, compressed natural gas (CN(

], this part of IS® 23274 can apply except the measurement of consumed fuel; otherwise the m
hod for thoserusing the corresponding fuel can apply.

Normative references

the end of

he exhaust
btion is not

b (ICE) and
is supplied

" source is
consumed

ing by ICE.

] annex.

), hydrogen
easurement

The Tollowing referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO/TR 8713, Electrically propelled road vehicles — Vocabulary

ISO 23274-1, Hybrid-electric road vehicles — Exhaust emissions and fuel consumption measurements —
Part 1: Non-externally chargeable vehicles

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/TR 8713 and the following apply.

© IS0 2012 - All rights reserved
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3.1

applicable driving test

ADT

single driving test schedule which is specified for each region

EXAMPLE Chassis dynamometer test cycle for light-duty vehicles in Japan (JC08), New European Driving Cycle
(NEDC), Urban Dynamometer Driving Schedule (UDDS)

3.2

charge balance of RESS
change of charge in battery during fuel consumption measurement

NOTE Norm

3.3
charge-de|
CD state
operating
from the st
until CS stz

34
charge-su
CS state
operating

ally expressed in ampere hours (Ah).

pleting state
mode of a HEV with ICE in which the vehicle runs by consuming mainly-the electric eng

ationary external power source or along with the fuel energy simultanéously or sequenti
te

Ktaining state

mode where the HEV runs by consuming the fuel erergy while sustaining the eleg

energy of the RESS

3.5
energy ba

AERESS
change of I

NOTE 1 Norj

NOTE 2 For
in ampere hj

3.6
externally
HEV with 3
electric en

NOTE 1 Ext
NOTE 2 Ext

3.7
hybrid-ele

lance of RESS

attery energy state during an applicable dkiving test
mally expressed in watt hours (Wh).

practical use, the energy balance of RESS is approximated by multiplying the charge balance of bat
purs (Ah) by the nominal voltage in volts (V). Nominal voltage is defined in 9.4.2 of ISO 12405-1:2

chargeable HEV
rechargeable energy storage system (RESS) that is intended to be charged from an exte
Prgy source

brnal charge fox the purpose of conditioning of the RESS is not included.

ernally changeable HEVs are widely known as plug-in HEVs (PHEVSs).

cfric vehicle

rgy
ally

tric

fery
P11.

‘nal

HEV

vehicle with both arechargeable energy storage system (RESS) and a fuelled power source for propulsion

EXAMPLE Internal combustion engine or fuel cell systems are typical types of fuelled power sources.

3.8

non-externally chargeable HEV
HEV with a rechargeable energy storage system (RESS) that is not intended to be charged from an
external electric energy source

© ISO 2012 - All rights reserved
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39

rated capacity

supplier’s specification of the total number of ampere hours that can be withdrawn from a fully charged
battery pack or system for a specified set of test conditions such as discharge rate, temperature,
discharge cut-off voltage, etc.

3.10

rechargeable energy storage system

RESS

system that stores energy for delivery of electric power and which is rechargeable

EXAMPLE batteries or capacitors

3.11
regenerative braking
braking with conversion of kinetic energy into electric energy for charging the RESS

3.12
state of charge
SO(
avajlable capacity in a battery pack or system

NOTE Expressed as a percentage of rated capacity.

4 |Symbols and abbreviated terms

A/d air-conditioning
ABS{ antilock braking system
ADT applicable driving test

BMD bag mini-diluter

CD charge-depleting

CFR Code of Federal Regulations

CLA chemiluminescent assay

CNG compressed natural gas

co carhen oxide

CS charge-sustaining

CVS constant volume sampler, constant volume sampling
E energy

ECE Economic Commission for Europe
EcF energy of consumed fuel

EPA Environmental Protection Agency

ERESS energy of RESS
F consumed fuel

FC fuel consumption

© IS0 2012 - All rights reserved 3
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FCT full charge test

FEC full environmental chamber
FID flame ionization detector
FTP Federal Test Procedure

H»> hydrogen

HC hydrocarbon

HEV hybrid-electric vehicle

HFEDS  Highway Fuel Economy Driving Schedule

HFID neated flame ionization detector

ICE nternal combustion engine

ISO nternational Organization for Standardization

JC08 Chassis dynamometer test cycle for light-duty vehicles in Japan
NDIR hon dispersive infrared

NDUVR non dispersive ultraviolet resonance absorption

NEDC New European Driving Cycle

NOx hitrogen oxide

RESS Fechargeable energy storage system
SAE bociety of Automotive Engineers;Thc.
SC03 bpeed Correction Driving Sehedule
SOC btate of charge

TCS raction control sy$tem

THC otal hydrocarbons

UDDS Jrban Dynidmometer Driving Schedule

UN United’Nations

Lo lornaantial TTD
US-06 Supplemental FH
p density

5 Test conditions and instrumentation

5.1 Test conditions

For test conditions, ISO 23274-1 applies.

4 © IS0 2012 - All rights reserved
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Test instrumentation

Test instrumentation shall have accuracy levels shown in Table 1, unless specified differently in
Annex A, Bor C.

Table 1 — Accuracy of measured values

Item Unit Accuracy of measurement
Time S +0,1s
Distance m +0,1%
Temperature °C +1°C
Speed km/h +1%
Mass kg +0,5%
Current A +0,5%
Electric energy Wh *0,5%
5.3| Charging of the RESS
5.3]1 Application of a normal charge

5.3

The
pro

For
sery

5.3

The
to t
maj
the
spe

5.3

AR
end

1.1 Normal charging procedure

charging of the RESS shall be carried outatan ambiént temperature of (25 +5) °C. The norm|
Cedure shall be in accordance with the vehicle manufacturer’s specification for normal opg

yice charging.

1.2 End-of-charge criteria

end-of-charge criteria shall eorrespond to a charging time of 12 h exceptifa clear indicat
he driver by the standard-instrumentation that the RESS is not yet fully charged. In th
kimum charging time shiallbe in accordance with the manufacturer’s specification. Afte
vehicle shall not be conductively connected to the stationary external power source unless
cified by the manufagturer.

1.3 Fully charged RESS

FSS is fully) charged when charged according to the normal charging procedure (see 5.3.1
-of-charge criteria (see 5.3.1.2).

al charging
ration.

the normal charging procedure all types ofspecial charging shall be excluded, for exajmple RESS

onis given
s case, the
r charging,
otherwise

1) and the

5.3

2 (‘harging the RESS and measuring energy

The vehicle shall be physically reconnected to the stationary external power source within 2 h
following completion of the appropriate test sequence unless otherwise specified by the regional
standards or regulations.

The RESS shall then be fully charged in accordance with the normal charging procedure (see 5.3.1.1).

The energy, E, in a.c. Wh, delivered from the stationary external power source, as well as the charging
time duration, shall be measured. The energy-measuring equipment shall be placed between the
stationary external a.c. power source and the vehicle power inlet.

©IS
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6 Test procedure

6.1 General

This clause specifies how to determine the end of CD state and consumed electric energy during CD state. In
this part of ISO 23274, applicable driving tests during CS state are only used to determine the end of CD state.

In general, the results for the CS state in this part of ISO 23274 are not consistent with regulatory
requirements and should not be used for that purpose. See ISO 23274-1 to determine the exhaust
emissions and fuel consumption for the CS state. If only the CS state applies, then only testing in

il ) fala¥ie ks Lo Lo ¥, I -
accordancgwith 156-23274~tisnecessat Y-

The appropriate regional procedure to measure exhaust emission and fuel consumption shall be'seleg¢ted
(see Annexes A, B and C for example). The test sequence and the single test steps of the test proeedurje to
determinefthe end of CD state are described below.

6.2 Testlsequence

6.2.1 General

This test procedure consists of the following steps.

a) Perform vehicle preconditioning; (see 6.2.2).

b) Perform vehicle soak (see 6.2.3).

c) Perform initial charge of RESS to full (see 5.3.1.1).
d) Move the vehicle to the test room (see 6.2.4).

e) Run a:lz applicable driving test and measurse exhaust emissions, charge balance and fuel
consuimption (see 6.2.5).

f) Deterrine if the end of CD state is reached (see 6.3.2 or 6.3.3).
If the end df CD state is identified, then.go to g). If not, the procedure from e) shall be repeated.

g) Fully dharge the RESS and measure a.c. electric energy (see 5.3.2).

6.2.2 Vehicle preconditiohing

Vehicle preconditioning’shall be carried out in accordance with the corresponding annex of regional fest
procedure/if necessany:

If necessary, SOC€. may be pre-adjusted by charging or discharging, to obtain suitable energy balande of
RESS between'the beginning and the end of test.

6.2.3 Vehicle soak

The vehicle shall be soaked in accordance with the appropriate regional procedure (see Annexes A, B
and C for example).

6.2.4 Vehicle movement to the test room

When the vehicle is brought into the test room, and moved during the test if necessary, it shall be pushed
or towed (neither driven or regeneratively recharged.). The test vehicle shall be set on the chassis
dynamometer after the chassis dynamometer has warmed up just before the test. The vehicle shall not
be activated during soak until right before starting the test.

6 © IS0 2012 - All rights reserved
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.5 Measurement in each applicable driving test

Energy balance of RESS, consumed fuel and exhaust emissions shall be measured in each applicable
driving test. The conditions of the vehicle during the applicable driving test shall follow the appropriate

reg

6.2

ional test procedure (see Annexes A, B and C for example).

.6 Electric energy measurement

The RESS shall be fully charged in accordance with the procedure described in 5.3.1.

After completing the applicable driving tests (see 6.3), the RESS shall be fully charged as specified by vehicle
matufacturers. The charging shall be started within 2 h after completion of the test in accordance with 5.3.

For

6.3

6.3

The
ope
poil

des
the
isn

CD

in a

6.3

Cas
var
sha

test

Thd
test

NOTE

©IS

Determination of the end of CD state and the beginning of CS state

1 General

energy balance of the RESS during CS state varies depending on‘the design of a HEV sys
ration. Therefore this part of ISO 23274 specifies two cases{for the determination of the
it between CD and CS state. Case 1 and case 2 depend-en the characteristics in the

Cribed in Figure 1 and Figure 2 and defined in 5.3.2 and 5.3.3. One of these cases shall a
regional Annexes A through C contain specific direction. Case 1 is applicable to most HE)
bt applicable, case 2 shall apply.

btate does not exist unless the nominal energy.of the RESS is 2 % or more of energy of con
In applicable driving test. See Annexes A, B-afid C for the measurement of consumed fuel.

2 Determination of the end of CD state (case 1)

b 1 applies when the energy balance of the RESS during each applicable driving test in
ying within a specified small range (see Figure 1). For case 1, one or more applicable d1
1 be carried out. The vehicle.is in CS state when the energy balance of the RESS during e
is varying within the specified range.

s as follows.
test shall beZcalculated.

Applicable driving tests shall continuously be carried out until each AERgss is detern|
stable within +(0,01 x Ecr) in Wh, EcF is the energy of consumed fuel of applicable d

the determination of the end of CD state (case 2) according to 6.3.3, the electric energy ¢f the RESS
befpre charging may be adjusted to the mean value of the electric energy during CSstate.

fem and its
transition
S state as
bply unless
/s. If case 1

sumed fuel

CS state is
iving tests
ich driving

applicable driving test where CD state ends shall be determined by performing applicaple driving

The energy balance of RESS (AERgss, Wh) between the start and the end of each applicaple driving

ined to be
riving test

(converted to Wh using lower heating value).

One or more consecutive applicable driving test(s) are necessary to know whether the vehicle is in

CS state.

The applicable driving test where CD state ends is the one before the first applicable driving test

where CS state starts.

See Annex D for the procedure.

02012 - All rights reserved
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Key
1  full chayge 8 firsttest
2 CDstatp 9 second test
3 CS statq N &est number
4 AERESss X  time sequence
5  AERgss pof Nth test Y1 electric energy of the RESS (Wh)
6  +0,01 § Ecp of (N+1)th test Y2 AERgss (Wh)
7  -0,01 q Ecg of Nth test
Figure 1 — Determination of transition point of CD and CS state (case 1)
6.3.3 Determination ofthe end of CD state (case 2)
Case 2 applies when the-energy balance of the RESS during a set of applicable driving tests in CS sta
varying within a specified small range(see Figure 2).
The applicable‘driving test where CD state ends is given by specifying the first set of applicable driy
tests in CS state as follows.

eis

ring

A series of applicable driving tests supposed to be in CS state shall be divided into sets. A set consists of
consecutive applicable driving tests. The number of applicable driving tests in a set should be minimum.
When the energy balance at the start of the first driving test and the end of the last test in the set is
determined to be stable within * 1 % of the consumed fuel of one(P = 1 in Annex D) or more (P> 1 in
Annex D) consecutive set(s), the vehicle shall be determined as being in CS state. The applicable driving
test where CD state ends is the first applicable driving test of the first set of applicable driving tests in
the series where CS state starts.

NOTE See Annex D for the procedure to determine the minimum number of ADTs in a set.

© ISO 2012 - All rights reserved
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Key
1 |full charge 10 Ofirst set
2 |CD state M second set
3 |CS state 12 third set
4 |AERgss of a single test 13 fourth set
5 |AERgss of a set 14 first test
6 |+0,01 x EcF of first set 15 second test
7 1+0,01 x Ecp X  time sequence
8 |[-0,01 x Ecp Y1 electric energy of the RESS (Wh)
9 |-0,01 x Ecf of second set Y2 AERgss (Wh)
Figure2 — Determination of transition of CD and CS state (case 2)
7 |Additienal data evaluation of results
Detprniination of CD state shall be documented. By determination of CD state in accordlance with
Clayseb, the following results can be obtained:
— the number of applicable driving test(s) until CD state ends;
— electric energy consumed in the CD state as measured in accordance with 5.3.2.
NOTE Exhaust emissions and fuel consumption representing CD state depend on regional regulations.
© IS0 2012 - All rights reserved 9
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A.1 Gen,

Annex A
(informative)

Test procedure in Japan

ral

This Annej
emissions

Japan Reg\
Vehicles (M

A.2 Test

A2.1 Te

A211 (¢

The equiva
inertia may
curb mass
equivalent
inertia mag

t describes the typical procedures and related conditions in Japan to measure the-exh
ind fuel consumption of the passenger cars and light duty trucks defined in Japan regiilati

[LIT Announcement No. 619, 2002 Attachment 42), TRIAS 5-9-2009 and TRIAS 60-4-200

5t facility

hassis dynamometer

hust
bnS.

lations are written as Announcement that Prescribes Details of Safety Regulations for Road

D.

lent inertia mass of the chassis dynamometer shall be set to the standard value of equiva

s within a range between the said standard value and the said standard value plus10 %.

A.2.2 Applicable driving test (ADT)

The test ve
1204 s] sp

A2.3 Te

Test vehicl
dynamomsg

A.3 Test

Preconditi

hicle shall run the applicable driving test (ADT). In Japan, JCO8-mode driving schedule [0
pcified in Japan Regulations.isapplicable (See Figure A.1).

5t vehicle mass

b mass at measuring/running resistance and at measuring exhaust emissions on the chal
ter shall be vehicle curb mass plus 110 kg.

procedure

bnirig'shall be performed by running an ADT on the chassis dynamometer after given 1

ent

s specified in the right column of Table A.1 according to the relative test vehicle mass (vehjicle
plus 110 kg) specified in the left column of the table. Furthermore, if the standard value of the
inertia mass in the right column of the table.canhot be set, itis permissible to set the equivallent

s to

SSis

oad
out

load setting“Then, the test procedure until electric energy measurement in 5.2.5 shall be carried

according to the test flow in Figure A.Z.

10
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Table A.1 — Test vehicle mass and standard value of equivalent inertia mass

Test vehicle mass

Standard value of equivalent inertia mass

kg kg
~480 455
481~540 510
541~595 570
596~650 625
651~710 680
711~765 740 )
766~850 80 O
851~965 910 7
966~1 080 1020, %
1081~1 190 1136
1191~1 305 ~ 1250
N
1306~1 420 57 1360
1421~1530 ) 1470
1531~1 640 X 1590
1641~1760 R 1700
>
1761~1 870 Q 1810
1871~1980 he¥ 1930
N~
1981~2 100 R\ 2040
2101~2 210 RN 2150
2 211~2 380 ES 2270
2381~2625 O 2500
A
2626~2875 2750
2876~3 250\ 3000
3251~ 3500
Continued in i,r_1®ments of 500 kg Continued in increments of 500 kig
2

© IS0 2012 - All rights reserved
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X
Key
X time (s
Y speed (km/h)
Figure A.1 — JC08-mode driving schedulé

A.4 Calqulation of exhaust emissions and fuel consumption
A.4.1 Exhaust emissions
Each exhayst emission component in the sample gas shall be calculated by each ADT.
A.4.2 Fupl consumption
By using edch exhaust emission componentinthe sample gas of each ADT, fuel consumption (km/1) shall

be calculat

ed according to the carbon balance method as in the following equations.

A.4.2.1 In case of gasoline
866X
FC(jy = Pr 1)
0,429xm¢q +0,866Xmpyc +0,273Xm¢g,
where
FC(jy | is fuelconsumption of i-th ADT ~ km/I
Pf is'fuel density g/cm3
mco is CO emission mass g/km
mrygc is THC emission mass g/km
mco2 is CO2 emission mass g/km
A.4.2.2 In case of diesel oil
862xp
FC(I) = f (AZ)
0,429xmcq +0,862Xmryc +0,273xXm¢q,
12 © IS0 2012 - All rights reserved
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A.4.3 Calculation of fuel consumption

Based on the fuel consumption calculated in A.4.2, consumed fuel (1) in each ADT shall be calculated.

8,172

bl (A.3)
FC;)

Fiy=

where

F(i) is consumed fuel of i-th ADT 1

| 6.2.2 Vehicle preconditioning ‘

f

| 6.2.3 Vehicle soak |

f

| 5.3 Charging of the RESS (before ADT) ‘

f

| 6.2.4 Vehicle movement to.the test room ‘

f

| 6.2.5 Measurement in‘each ADT Annex D ‘

1

| 6.2.6 Electric energy measurement ‘

f

| 7. Additional data evaluation of results ‘

End

Figure A.2 — Test flow

© IS0 2012 - All rights reserved 13
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B.1 Overview

Annex B
(informative)

Test procedure in Europe

The test prlocedure prescribed in this Annex is based on UN ECE Regulation R 101 (Emission of car
dioxide, fuel and electric energy consumption, range), as amended to be applied to Hybrid Eled
vehicles, afid on UN ECE Regulation 83 (Emissions of pollutants).

NOTE ’

R 101:

R 83: H

At further
to be revig

The measy
consumpti

The descri
For details

B.2 Scoj

Based on t
determina
chargeable
of 3500 kg

B.3 Teslt

B.3.1 Te

B.3.1.1 G

Features,

'he following documents of both Regulations have been considered in this Annex:
E/ECE/324 Rev.2/Add.100/Rev.2;
/ECE/324 Rev.1/Add.82/Rev.3.

amendments of R 101 and R 83, this part of ISO 23274 and eSpecially Annex B will h
wed.

rements of the exhaust emissions (CO, NOx, HC particulates) and of CO2 emission and
bn are performed by applying the Type I Test in R 83.

btion given in the following clauses contain only the essentials to understand the proced
reference is made to the relevant clauses inpoth UN ECE Regulations.

DE

he legal requirements in Europé this Annex specifies the measurement procedures for
ion of the exhaust and carbon dioxide emission and the fuel consumption of extern|
HEV of categories M1 and N1 with a maximum permissible total mass (according to ISO 11
. As fuels for the ICE, only gasoline and diesel fuel are considered.

5t equipmeént

hassis‘dynamometer

bon

tric

ave

fuel

Lire.

the
ally
76)

SSis

héeuracy, load and inertia setting, calibration and other steps to prepare the cha

dynamometer to be used are prescribed in R 83, Annex 4, Clauses 4.1, 5.1 and 5.2 and in Appendices 2
and 3 of Annex 4. The adjustment of the inertia simulators to the vehicle’s translatory inertias shall be
according to Table B.1, given in R 83, Annex 4, Clause 5.1.

B.3.2 Exhaust gas sampling system

The system that shall be used is the constant volume sampler (CVS) system. Details are given in R 83,
Annex 4, Clause 4.2 and 4.4 and in Appendix 5 of Annex 4.

B.3.3 Analytical equipment

Emitted gases shall be analysed with the following instruments:

— nondi

14

spersive infrared (NDIR) absorption type analysers for CO and CO; determination;
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— for HC determination, flame ionization (FID) type analysers for spark ignition engines and heated
flame ionization (HFID) type analysers for compression ignition engines;

— chemiluminescent (CLA) or non-dispersive ultraviolet resonance absorption (NDUVR) analysers for

NOx determination.

Particulates shall be gravimetrically determined of the particulates collected with two series

mounted filters.

Details on applying, calibration, accuracy requirements are prescribed in R 83, Annex 4, Clause 4.3 and
4.5 (for gases used for calibration) and in Appendix 6 of Annex 4.

Table B.1 — Equivalent inertia of dynamometer related to the reference mass of the

Reference mass of the vehicle, my

Equivalent inertia, /

kg kg

my < 480 455
480 < my < 540 510
540 < my <595 570
595 < my <650 625
650 <my <710 680
710 < my < 765 740
765 < my < 850 800
850 < my <965 910
965 <my <1080 1020
1080 <my<1190 1130
1190 <my <1305 1250
1305 <my<1420 1360
1420 <my <1530 1470
1530 < my <1 640 1590
1 640(<my<1760 1700
1-760'< my <1 870 1810
1870 <my <1980 1930
1980 <my<2100 2040
2100 <my<2210 2150
2210<my<2380 2270
2380 <my<2610 2270
2610 <my 2270

B.4 Test vehicle

B.4.1 General

vehicle

The test vehicle shall be in running order, as determined by the manufacturer, with all the equipment,

as provided as standard.

© IS0 2012 - All rights reserved
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st mass

The mass of the vehicle under test (in R 83 called “reference mass”, see Clause 2.2) shall be the “unladen
mass” plus a uniform figure of 100 kg. The “unladen mass” (see R 83, Clause 2.2.1) is the mass of the
vehicle in running order, without load and persons, but with the fuel tank 90 % full.

B.4.3 Tyres

The tests shall be performed with all tyres in respect to their width provided as standard by the vehicle
manufacturer. Optionally the prescription of R 83 (see Annex 4, Appendix 3, Clause 4.1.2) may be applied,

i.e. only thewidest ofthe standard widths or the widest minus one (in case of more than three stan

ard

widths) shall be chosen.

The tyre pressure shall be according to the vehicle manufacturer’s specification, but may beincredsed
by up to 570 % when the test is done on a two-roller dynamometer (R 83, Annex 4, 5.3.2).

B.4.4 Test fuels

Details on the test fuels (in R 83 called reference fuels) are given in Annex 10 and,Ahnex 10a of R 83.
B.4.5 Testcycle

The test cycle prescribed for the Type I Test (verifying exhaust emissions, see also B.5.2) is in dqtail

described {n Appendix 1 of Annex 4 of R 83 including allowable toletances.

The test cycle is made up of one Part One (urban) cycle consisting of four elementary urban cycles,
one Part Tyo (extra urban) cycle, as roughly illustrated in Figure B.1 and described in Table 2.

16

and
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Key
X |time,s
Y |vehicle speed, km/h
1 [|Part1 (urban) cycle
2 |Part 2 (extra urban) cycle
3 |elementary urban cycle

Figure B.1 — Test cycle

Table B.2 — General information on test cycle

Parameter Urban cycle Extra urban cy¢le
Averagespeed 19 km/h 62,6 km/h
Maximum speed 50 km/h 120 km/h

Effective running time 4 x195s=780s (13 min) 400 s (6 min 40]s)
Theoretical distance 4x1013km=4052km 6 955 km

B.5 Test procedure

B.5.1 Preconditioning of vehicle

Besides the vehicle stabilization over at least 3 000 km (see 4.1.3.1 of this standard) R 101, Annex 8,
Clause 5.2 requires two consecutive full test cycles (see B.4) as preconditioning. Upon request of the
manufacturer, one Part One and two Part Two cycles may be applied for positive ignition engines.

(In R 83, Annex 4, Clause 5.3.1, three consecutive extra urban cycles are prescribed for the particulate
determination of compression ignition engines.)
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B.5.2 Conditioning of the vehicles

After the preconditioning according to B.5.1, the vehicles shall be kept in a room with a relative constant
temperature between 20 °C and 30 °C for at least 6 h, until the engine oil and coolant temperatures are
within * 2 °C of the room temperature. For details see R 83, Annex 4, Clause 5.3.

B.5.3 Performance of the test

One complete test cycle according to B.4 shall be run with the test equipment as in B.2, the test vehicle as

in B.3 after the preconditioning and conditioning as in B.5.1 and B.5.2. The following requirements shall be

met durin

B.5.3.1 S

Temperat
12.2 gH0

For details

B.5.3.2 P

The test shi
the activat]
of the test

B.5.3.3 §

As for ICE
urban and
has to be
emissions

Details on

B.6 Cald

B.6.1 EX

The mass 4
(273,2 K al
performed

The result

ecial conditions

re shall be between 20 °C and 30 °C, the absolute humidity between 5.5 g H20/kgdry air
kg dry air. For details, see R 83, Annex 4, Clause 6.1.1.

on air blown over the vehicle under test, see Clause 6.1.3 of R 83, Annex)4-

erforming the different steps of the test cycle

all be performed according to the prescriptions of the vehiclesmanufacturer, starting

Cycle.

ampling and analysis

vehicles, the CO; emission and the fuel consumption shall be determined separately for
the extra urban cycle (see Clause 5.1.1 of Anex 5 of R 101). Therefore sampling and anal
berformed separately, although this is not required for the determination of the exh
[CO. HC, NOx and particulates) accordirngto R 83.

sampling and analysis are given i1"R 83, Annex 4, Clause 7.1 and 7.2.

ulation of the exhaust emission and fuel consumption
haust gas, CO2 and particulate emission
nd volume calcilation of the emitted pollutants and their correction to standard condit

according te-Clause 8 and Appendix 8 of Annex 4 of R 83.

shall be*expressed in grams per kilometre (g/km).

83.

and

vith

jon of the propulsion system and followed by the procedure to meet the allowed tolerances

the
ySis
hust

ons

1d 101,33 kPa)\and the determination of the no-humidity-correction-factor for NOx shall be

B.6.2 Fu

el-consumption

The calculation of the fuel consumption shall be done as prescribed in R 101, Annex 6, Clause 1.4. In case
that the fuels used differ from those (reference fuels) to which the formulas refer, correction factors may

be applied,

The result

18

which is also described in Clause 1.4.

shall be expressed in litres per 100 km (1/100 km).
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Annex C
(informative)

Test procedure in North America

General
=enera:

Thi
tha
con

hydirogen. Specifically, SAE Recommended Practice J1711, issued JUN2010, is the”governing

and|

C.2

Thi
extq
are
the
fuel

C3

C3

Use
and
cap
sub
req

5 Annex describes the test procedure recommended for use in the United States, and-othe
embrace the use of SAE (Society of Automotive Engineers, Inc.) methods, for,mea
sumption and range of fuel cell and hybrid fuel cell electric vehicles fuelled by compress

citations throughout this Annex are with reference to this issue date.

Scope

5 US Annex of ISO 23274-2 prescribes the uniform chassis‘.dynamometer test prog
brnally chargeable hybrid electric vehicles designed to be driven on public roads. Low spe
not included. Also not included in the scope are vehicles that will always deplete while
prescribed driving cycles. Instructions are given for measuring and calculating the charg
consumption and electric energy consumption for five test cycles:

the “city” fuel consumption test using the Urbah.Dynamometer Driving Schedule (UDDS
the “highway” fuel consumption test using.the Highway Fuel Economy Driving Schedule
the Supplemental FTP (US-06);

the Speed Correction drive cycle-(SC03);

the Cold UDDS.

Test equipment

1 Chassis dyhramometer

of an electric48-inch single roll chassis dynamometer, or equivalent, is required for fuel
hybrid_fuel cell electric vehicle testing. All factors concerning the dynamometer, spe
bbilitysrequirements, configuration, calibration, warm-up, and settings, are presen
Lparagraphs to paragraph 4.5 of SAE J2572, and which give further reference to oth

r countries
buring fuel
ed gaseous
document

edures for
ed vehicles
driving on
b-depleting

).
(HFEDS);

cell vehicle
cifically its
ked in the
er specific

hirements as contained in 40 CFR Part 86.135-90 (i). The determination of the dynamometer load

coe

C3

ricients shall be as specilied In SAE JZ2264.

.2 Exhaust gas sampling system and analytical equipment

The constant volume sampler and exhaust gas analytical equipment shall conform to that specified in
40 CFR Part 86.

©IS
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C.4 Testvehicle

C.4.1 Vehicle stabilization

Prior to testing, the test vehicle shall be stabilized as specified in 40 CFR Part 86.098-26, which
includes vehicle mileage accumulation either to a manufacturer-determined distance or to 2 000 miles
(per 40 CFR Part 86.1831-01c) over the Durability Driving Schedule (defined in Appendix IV of Part 86).
Vehicles for which regular, external charging is recommended shall have their RESS recharged to full
charge at least once between each refilling of consumable fuel. However, charging frequency for the
RESS shall not be greater than is anticipated during normal vehicle use.

C.4.2 Vehicle appendages

Vehicles shall be tested with normal appendages (mirrors, bumpers, etc.). Certain items (e.g. lrub caps)
may be removed where necessary for safety on the dynamometer. If an off-board fuel sourceis used for
the test, the test vehicle may include a connector to receive the fuel from that source.

C.4.3 Tyres

Manufactufrer’s recommended tyres shall be used.

C.4.4 Tyre pressure

For dynamometer testing, tyre pressures should be set at the beginning of the test according to|the
er’s recommended values. These same tyre pressure values should also be used to establish
meter road-load coefficients (see Section 4.1.3.7)-and shall not exceed levels necessary for
safe operation.

C.4.5 Tyfe conditioning

Tyres shall be conditioned as recommended by thie-vehicle manufacturer. They shall have accumulgted
aminimunp of 100 km (62 miles) and have at least 50 % of the original usable tread depth remaining.

D

C.4.6 Lupricants

The vehiclg lubricants normally specified by the manufacturer shall be used.

C.4.7 Repgenerative braking

If the vehicle has regenerative braking, the regenerative braking system shall be enabled foy all
dynamomagter testing (With the exception of preparatory testing such as Dynamometer Load Coefficjent
Determinafion as described in Section 4.1.3.6). Depending upon how the regenerative braking is
blended with the fotndation (friction) braking system, the most accurate way to account for the efffect
of regenerjtive braking is to test the vehicle on a four-wheel drive electric dynamometer. Howevdr, it
has been shewh that the contribution of regenerative braking in many modern hybrid vehicle desjgns

results ln aqdrlu tha avact outenn on aithar o oo vshaoal driva dunamaamatar o fonre vashaoal d lve
Tyt T e T Ot o C— O e tvv o= vy rre C ot Ty Oy et o et e oot vy it oot

dynamometer. Manufacturers must declare if testing the vehicle on a two-wheel drive dynamometer
may significantly change the contributions of regenerative braking on the final results.

C.4.8 Traction control

If the vehicle is equipped with an Antilock Braking System (ABS) or a Traction Control System (TCS)
and is tested on a two-wheel dynamometer, the vehicle’s ABS or TCS may inadvertently interpret the
non-movement of the set of wheels that are off the dynamometer as a malfunctioning system. If so, then
modifications to the ABS or TCS shall be made to achieve normal operation of the remaining vehicle
systems, including the electric motor assist, engine start-stop, and regenerative braking system.
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C.4.9 Vehicle preparation

The vehicle shall be prepared for testing as specified in 40 CFR Part 86-131-00. This includes provisions
for the installation of fittings for draining fuel and a throttle position sensing signal to control
dynamometer dynamic inertia weight adjustments when applicable.

C.4.10 RESS stabilization

The RESS shall have been stabilized with the vehicle, as defined in C.4.1 or by equivalent conditioning. In the
eventthata stabilization cycle different from the one specified in C.4.1 isused, itis the vehicle manufacturer’s
responsihility to establish that the cycle used is equivalent in its ability to stabilize the RESS

C.5 Testdriving schedules

C.5/1 General

The driving schedules to be used for vehicle testing provided by the United States Env{ronmental
Prof]ection Agency (EPA) are the Urban Dynamometer Driving Schedule-(UDDS) and the Highway Fuel
Economy Driving Schedule (HFEDS), the Supplemental FTP Cycle (UD06), and the Speed [Correction
Driying Schedule (SC03).

C.5{2 Urban Dynamometer Driving Schedule (UDDS)

The driving cycle used for the city fuel economy test, illustrated in Figure 1, represents US {ity driving
and| consists of a series of non-repetitive idle, acceleration, cruise, and deceleration modes of various
timp sequences throughout an interval of 1 372 s, as~détailed in the EPA Urban Dynamomefer Driving
Schedule (UDDS).

Y

60

50 JM

40 \

30

20 ﬂ f ﬂ n Y h“ ﬂ a

10 f ( \ Jl . \

: | !
0 200 400 600 800 1000 1200 1400
X

Key

X  testtime,s
Y vehicle speed, mph

Figure C.1 — EPA Urban Dynamometer Driving Schedule
Duration: 1 369 s; distance: 7,45 miles; average speed: 19,59 mph
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C.5.3 Highway Fuel Economy Test Driving Schedule (HFEDS)

The driving cycle used for the highway fuel economy test, illustrated in Figure 2, represents US highway
driving and consists of a series of non-repetitive acceleration, cruise, and deceleration modes of various
time sequences throughout an interval of 765 s, as detailed in the EPA Highway Fuel Economy Driving
Schedule (HFEDS).

Y
70
60 /\-vl\ ~ \\— AN
/ — AN

5 i I

30 Y

20 M \

10 \

0
0 100 200 300 400 500 600 700 800
X
Key
X testtime,s
Y vehicle|speed, mph
Figure C.2 — EPA Highway Fuel-Economy Test Driving Schedule
Duration: 765 s; distance: 10,26 miles; average speed: 48,3 mph

C.5.4 Supplemental FTP, or US06 Schedule
The driving cycle used for the USO6.test, illustrated in Figure 3, represents more aggressive US city pnd
highway driving and consists of a series of non-repetitive acceleration, cruise, and deceleration mqddes
of various fime sequences thrpughout an interval of 596 s.
22 © IS0 2012 - All rights reserved
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Figure C.3 — US06 or Supplemental FTP Driving Schedule
Sample period: 596 s; distance: 8,01 miles; average speed: 48,37 mph

C.5{5 Speed Correction Driving Schedule (SC03)

The driving cycle used for the highway fuel-€conomy test, illustrated in Figure 2, represepts US city
driying and consists of a series of non-repetitive acceleration, cruise, and deceleration modeg of various
timp sequences throughout an interval 0£596 s.
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X  testtime,s
Y vehicle speed, mph

Figure C.4 — USO03 or Speed Correction Driving Schedule
Sample period: 596 s; distance: 3,58 miles; average speed: 21,44 mph
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C.6 Test procedures

C.6.1 Test conditions

Adequate test site capabilities for safe venting and cooling of batteries, containment of flywheels,
protection from exposure to high voltage, or any other necessary safety precaution shall be provided
during testing and external charging. The conditions in C.4.1 through C.4.9 shall also apply to all tests
defined in this document. For other test conditions not specifically addressed in this document, the test
conditions specified in 40 CFR Part 86 shall apply, where appropriate.

C.6.2 Vehicletestweight
The vehicle shall be tested at the weight specified in 40 CFR Part 86, which includes definitiong for
loaded vehicle weight [curb weight plus 136,1 kg (300 lb)] and adjusted loaded vehicle weight (durb
weight plug one-half vehicle payload).
Table C.1 — Test vehicle weight and equivalent inertia weight
Loaded vehicle | Equivalent test Loaded vehicle | Equivalent test
weight weight weight weight
1b 1b 1b 1b
Upto 1062 1000 3438to 3 562 3500
1063to 1187 1125 3563 to 3687 3625
1188to1312 1250 3688t03)812 3750
1313 to 1437 1375 381340 3937 3875
1438to 1562 1500 3938to 4 125 4000
1563 to 1687 1625 4126 to 4 375 4250
1688to 1812 1750 4376to4 625 4500
1813 to 1937 1875 4 626 to 4 875 4750
1938to 2062 2000 4876to 5125 5000
2063 to 2187 2125 5126to 5375 5250
2188to 2312 2 250 5376 to5 750 5500
2313 to 2437 2375 5751to 6250 6000
2438to 2562 2500 6 251to 6 750 6500
2563 to 2687 2 625 6 751to 7 250 7 000
2 688 te.2 812 2750 7 251to 7 750 7 500
2 813.t0 2937 2 875 7 751 to 8 250 8000
2/938to 3 062 3000 8251 to 8750 8500
3063 to 3187 3125 8751 to 9 250 9000
3188to 3312 3250 9251t0 9750 9500
3313 to 3437 3375 9751 to 10 000 10 000

C.6.3 Gear shifting

During testing, the vehicle’s transmission shall be operated as specified in 40 CFR Part 86.128, which
includes the requirement to follow in-use shifting patterns for manual-transmission vehicles.

C.6.4 Dynamometer capabilities

Dynamometers used in testing HEVs shall have the capabilities specified in 40 CFR Part 86.108-00,
which include the capability of dynamically controlling inertia load during the US06 Test Procedure.
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C.6.5 Dynamometer configurations

Dynamometers used in testing HEVs shall be configured as specified in 40 CFR Part 86-108-00 (b)(2),
which is a 48-inch, single-roll, electric, chassis dynamometer. If the HEV has a four-wheel drive design, it
shall be tested on a four-wheel-drive dynamometer. Otherwise, four-wheel-drive vehicles may be tested

ina

C.6

two-wheel-drive mode of operation, per 40 CFR Part 86.135-90(i).

.6 Dynamometer calibration

The dynamometer shall be calibrated as specified in 40 CFR Part 86-118-00.

C.6

The
HEV
suc

C.6

Ifth
wal

7 Dynamometer augmented braking

augmented braking feature on the dynamometer (if any) should be turned off ‘while |
/ or PHEV testing, because it interferes with the proper functioning of the regenerative

8 Dynamometer warm-up

e dynamometer has not been operated during the 2-h period immediately preceding usag
med up using a non-test vehicle, as recommended by the dynamémeter manufacturer or 3

in 40 CFR Part 86-135-00 (f).

C.6

Thd
SAH

a)

b)

9 Dynamometer load coefficient determination

dynamometer coefficients that simulate road-load forces shall be determined as s
J2263 and SAE J2264 with the following provisiens:

Vehicles equipped with regenerative braking systems that are actuated only by the

Vehicles equipped with regenerative braking systems that are activated at least in pan
brake pedal is not depressed shallbhave regenerative braking disabled during the d
portion of coastdown testing of both the test track and dynamometer, preferably throt
of a “neutral” gear with no active regenerative braking or through temporary software
the vehicle’s control system.*"Mechanical changes to the vehicle to deactivate regenerat
(such as completely removing the drive shaft) are discouraged. However, if this practig
necessary as a lastresort, every safety precaution shall be taken during vehicle ope
the same mechanical modifications shall occur on both the test track and dynamometg
to accelerate a tehicle without a drive shaft on both the test track and the dynamomet
determined by the manufacturer.

If the vehicle~does not have a mechanical neutral, the manufacturer shall prescribe procg

calg
sign
con|

ulation-méthods for coastdown and road-load determination that correctly account for t
ificant-amount (possibly 5 % or more of the vehicle mass) of rotating inertia not prese
véntional vehicles.

h vehicles and may adversely impact the benefit of regenerative braking in hybrid testing.

performing
braking on

b it shall be
s specified

pecified in

ake pedal

shall require no special actions for coastdewn testing on both the test track and dynam¢meter.

t when the
bceleration
(gh the use
changes in
ve braking
e becomes
Fation, and
r. Methods
er shall be

bdures and
he possibly
nt in more

C.6

.10 Practice runs

Practice runs over the prescribed driving schedules are encouraged to allow time for the test driver to
practice following the driving schedules and to feel comfortable with the vehicle’s operation.

C.6

.11 Testing to end of CD state

Test cycles are repeated until the CS state is found according to the calculations explained in Annex D.

Let

the stability criteria, P = 1.
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C.6.12 Dynamometer test procedures

C.6.12.1 UDDS test procedure

The following specifics relate to using this procedure for the UDDS test.

a)

d)

C.6.12.2 HFEDS test procedure

The follow|ng specifigs relate to using this procedure for the HFEDS test.

a)

b)

26

Vehicle Preconditioning — The vehicle shall be preconditioned in the driver-selected operating mode
in which it will be tested and at a CS SOC level. The preconditioning is subject to the requirements
of 40 CFR Part 86.132, which includes fuel tank drain-and-fill, driving over the UDDS, and a 12-h to
36-h vehicle soak.

I

RESS Charging/Vehicle Soak — After preconditioning and while the vehicle is soaking (6871°F to

86 °F, gs specified in 40 CFR Part 86.132), the RESS shall be brought to Full Charge.

Test Sike Conditions — The ambient temperature levels encountered by the test vehicle shall b¢ no
n 20 °C (68 °F) and no more than 30 °C (86 °F). During dynamometer driving, all veHicle
accesspries shall be turned off, and a fixed-speed cooling fan shall direct coolingair to the vehjcle,

Intra-Test Pauses — Between the UDDS cycles, the vehicle should soak for{10 + 1) min with the|key
in the “off” position, the hood closed, test cell fan(s) off, the brake.pedal not depressed, pnd
the RESS not recharged from an external electric energy source. The SOC instrumentation shquld
not be[turned off or reset to zero during the intra-test pauses. In'the case of ampere-hour meter
measufrement, the integration should remain active throughoutthe entire FCT until it is concludled.

time after two to four cycles for data collection or test.8etup. In this case, a duration windoyv of
to 30 min shall be allowed during intra-test pauses. Good engineering judgment should be
in arranging these test pauses, thus causing-the least disruption in the test procedure. [It is
stronglly preferred that the majority of soak periods remain as close to the 10-min recommendation
as possible. During all soak periods, the key switch must be in the “off” position, the hood musft be
closed| the test cell fan(s) must be off, the brake pedal not depressed, and the RESS not recharfged
from aln external energy source.

Measurements and Emissions Sampling — Exhaust emissions and the actual distance travelled by
the dyjnamometer roll surface shall be measured during each of the UDDS cycles. Although fwo
samplé¢ bag sets are used consecutively during a UDDS for conventional vehicles (Bag 1 and Bag 2),
itisnefessary in the FCT toase only one sample bag set during each UDDS and, therefore, to condluct
the FCT in a test site designed for that capability.

Vehicl¢ Preconditioning — The preconditioning is subject to the requirements of 40 CFR Part 86.132.
The cohSumable fuel shall be drained and the tank refilled unless 1) the vehicle underwent a prevjous
CST (irrany driving schedute)y within the tast 72 T i €S Tode, and 2) the velicle tas since remained
under ambient laboratory conditions. A preconditioning cycle(s) consisting of one or more UDDS,
HFEDS, or US06 cycles run in CS mode shall be run within 36 h before the FCT. The vehicle shall be
at a CS SOC level before charging.

RESS Charging/Vehicle Soak — After preconditioning and while the vehicle is soaking (68 °F to
86 °F, as specified in 40 CFR Part 86.132), the RESS shall be brought to Full Charge.

Test Site Conditions — The ambient temperature levels encountered by the test vehicle shall be no
less than 20 °C (68 °F) and no more than 30 °C (86 °F). During dynamometer driving, all vehicle
accessories shall be turned off, and a fixed-speed cooling fan shall direct cooling air to the vehicle,
as specified in 40 CFR Part 86.135-94.
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Intra-Test Pauses — The vehicle should be driven over as many HFEDS cycles in CD mode,

separated

by a15-skey-onidle rest (without pauses), as the facility capabilities allow. If test pauses are required
to stop testing and reinitialize the test system, then these pauses shall be less than 30 min in length.

It is strongly preferred that the majority of intra-test pauses be key-on 15-s idle periods.
four (4) HFEDSs should be run in a row, separated by 0- to 30-min key-off soak periods.

If possible,
Many (but

not all) emissions laboratories can run four cycles on either CVS or BMD sampling systems. The
0- to 30-min range for the soak period is chosen based on the capability of the laboratories to read,
evacuate, and purge the four bags and to initialize a new test. Good engineering judgment will be

applied in arranging these test pauses, thus causing the least disruption in the test

procedure.

During all test pauses, the vehicle shall be at zero speed, the key switch must be in the “off” position,

d the RESS

C.6
The

b)

d)
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notrecharged from an external energy source. The SOC instrumentation should not hé ty
reset to zero during the intra-test pauses. In the case of the ampere-hour meter m€asut
integration should remain active throughout the entire FCT until it is concluded.,

Measurements and Emissions Sampling — Exhaust emissions and the actualdistance t
the dynamometer roll surface shall be measured during each of the HFEDSs.

12.3 USO06 test procedure
following specifics relate to using this procedure for the US06 test.

Vehicle Preconditioning — The preconditioning is subject to'the requirements of 40 CFR P
00. The consumable fuel shall be drained and the tankK\efilled unless 1) the vehicle u

remained under ambient laboratory conditions. A preconditioning cycle(s) consisting of
UDDS, HFEDS, or US06 cycles run in CS mode shall be run within 36 h before the FCT.
shall be at a CS SOC level before charging.

86 °F, as specified in 40 CFR Part 86.132), the RESS shall be brought to Full Charge.

Test Site Conditions — The ambienttemperature levels encountered by the test vehicle
less than 20 °C (68 °F) and no ‘more than 30 °C (86 °F). During dynamometer driving
accessories shall be turned eff-and a fixed-speed cooling fan shall direct cooling air to
as specified in 40 CFR Papt-86.159-00 (b)(9). Dynamometer load reduction for low-power
may be used in accordance with 40 CFR Part 86.108-00(b)(2)(ii).

Intra-Test Pauses = TFhe vehicle should be driven over as many US06 cycles in CD mode
by a 1-min to 2-min (90 s) key-on idle rest (without pauses), as the facility capabilities a
pauses are required to stop testing and reinitialize the test system, then these pauses s
than 30 mindn length. It is strongly preferred that the majority of intra-test pauses be }

previous CST (in any driving schedule) within the last72 h in CS mode, and 2) the VehicTe

rned off or
ement, the

Favelled by

Art 86.159-
derwent a
has since
ne or more
[he vehicle

RESS Charging/Vehicle Soak — After préconditioning and while the vehicle is soaking (68 °F to

shall be no
all vehicle
he vehicle,
ed vehicles

separated
low. If test
hall be less

ey-on 90-s

idle periods. If possible, four US06 cycles should be run in a row, separated by 0- to 30-
soak periods. Many (but not all) emissions laboratories can run four cycles on either C
sampling systems. The 0- to 30-min range for the soak period is chosen based on the capa
laboratories to read, evacuate, and purge the four bags and to initialize a new test. Good

in key-off
S or BMD
ility of the
gineering

1sruption in the test

procedure. During all test pauses, the vehicle shall be at zero speed, the key switch must be in the

“off” position, the hood must be closed, the test cell fan(s) must be off, the brake pedal not
and the RESS not recharged from an external energy source.

depressed,

e) Measurements and Emissions Sampling — Exhaust emissions and the actual distance travelled by

C.6.

the dynamometer roll surface shall be measured during each of the US06 cycles.

12.4 SCO3 test procedure

The following specifics relate to using this procedure for the SCO3 test.

a) Vehicle Preconditioning — The preconditioning is subject to the requirements of 40 CFR Part 86.132.
The consumable fuel shall be drained, the tank refilled, and a preconditioning cycle shall be run
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C.6.12.5 Cold UDDS test procedure

The follow|ng specifics relatetorusing this procedure for the Cold UDDS test.

a)

28

unless 1) the vehicle underwent a previous CST (in any driving schedule) within the last 72 h in CS
mode, and 2) the vehicle has since remained under ambient laboratory conditions. A preconditioning
cycle(s) consisting of one or more UDDS, HFEDS, or US06 cycles run in CS mode at normal ambient
conditions (68 °F to 86 °F) shall be run within 36 h before the FCT. The vehicle shall be at a CS SOC
level before charging.

RESS Charging/Vehicle Soak — After preconditioning and while the vehicle is soaking (68 °F to
86 °F, as specified in 40 CFR Part 86.132), the RESS shall be brought to Full Charge.

Test Site Conditions — The entire test is to be conducted either in an full environmental chamber
(FEC) (as specified in 40 CFR Part 86.161) or under test conditions that simulate testing in an FEC
(as spgcified in 40 CFR Part 86.162). For testing in an FEC, the following ambient test conditions
shall be provided: 35 °C (95 °F) air temperature, 100 grains of water per pound of dry ait/a 'Splar

shall operate as specified in 40 CFR Part 86.160-00 (c)(6). For testing unden conditions that
e testing in an FEC, the conditions as specified in 40 CFR Part 86.162-00 shall apply.|For
vehicldgs with manual climate control settings, after the second SC03 cycle is cempleted, the fan speed

Intra-Test Pauses — Between the SC03 cycles, the vehicle should soakfor (10 + 1) min with the|key
in the “off” position, the hood closed, the test cell fan(s) offithe brake pedal not depresged,
and thg RESS not recharged from an external electric energy souree. It is preferred that the payses
istently (10 = 1) min. However, it is acknowledged that many test facilities do not have|the
softwgre and or hardware to do so without longer pauses atsome time after two to four cycleq for
data c¢llection or test setup. In this case, a duration window of 10 min to 30 min shall be allowed
duringintra-test pauses. Good engineering judgment will be applied in arranging these test pauses,
thus cqusing the least disruption in the test procedute. It is strongly preferred that the majoritly of
soak pleriods remain as close to the 10-min recommmendation as possible. During all soak peripds,
the key switch must be in the “off” position, theshood must be closed, the test cell fan(s) must be off,
the brgke pedal not depressed, and the RESS not recharged from an external energy source.

Measufements and Emissions Sampling y~ Exhaust emissions and the actual distance travelled by
the dyhamometer roll surface shall be measured during all SC03 cycles.

Vehicl¢ Preconditioning”— The vehicle shall be preconditioned in the driver-selected operating
mode In which it will-be tested. The fuel specifications are subject to the requirements of 40 CFR
Part 8p.213, withya Reid vapour pressure (RVP) of 11,5 * 0,3. The preconditioning is subjedt to
the requirements of 40 CFR Part 86.232, which includes fuel tank drain-and-fill and driving ¢ver
the UQDS, starting at a temperature of (20 £ 3) °F [(-7 = 1,7) °C]. The ambient temperature shall
the

wW-eHots v : ; ey reter
rolls. A 12- to 36 h Vehlcle soak follows the precondltlomng at the same amblent condltlons
mentioned above.

RESS Charging/Vehicle Soak — After preconditioning and while the vehicle is soaking at (20 * 3) °F
[(=7 £ 1,7) °C], the RESS shall be brought to Full Charge.

Test Site Conditions — The ambient temperature levels encountered at the start of the test shall
be at (20 + 3) °F [(-7 = 1,7) °C]. The average temperature during the test must be (20 * 5) °F
[(7 £ 2,8) °C]. The maximum excursions must be between 10 °F minimum and 30 °F maximum.
Maximum excursions lasting up to 3 min must not exceed 15 °F minimum and 25 °F maximum.
During dynamometer driving, all vehicle accessories shall be turned off, and a fixed-speed cooling
fan shall direct cooling air to the vehicle, as specified in 40 CFR Part 86.135-94.
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