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Open Issues

Agreed or Deleted 18
To be varidated 11
Proposed 2
Open issues 11

The Issues to be validated are listed on parameter setting list.

The procedure for validation phase 2 are shown next.

11 open Issues are

To be discussed 2 (UF, Battery charging time) =>To be discussed during V2
Depends on new cycle 1 ( AE city for Low speed EV) => To be discussed during V2
Depends on Validation results 5 (ex,EV range, CD /CS test,)=>TBD after V2
Follow ICE group 3 (R/L, multi gear box,)
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Consideration items on E-Lab. Gr.

CO2/FC calculation
(PL8/10)

Performance of
Watt-hour meter,
Am-meter (PL3)

Charging voltage
100/ 200V (PL12)

End of charge
criteria (PL1)

<+— Precondition

Discharge

Confirm
tire pressure

Drain & Fill

Soak 12~3§ hr
Canister Ioa'ding
1

Pre-con cycle / :WLTCX 1

Multi mode
! gear box
I (PL11)

Order of CD/CS
(PL4)

/4

Prepare RCB
measurement

Termination condition
for EV range (PL6/7)

Interruption
condition (PL5)

within
1lhr

RCB break off
criteria (PL2/9)

I
WLTCXn :WLTC X1

Day 1

1

1

/ !
Confirm tire pressure
Prepare RCB measurement

Day 2 (EV: Day 1)

*) RCB: RESS Charge Balance (=SOC)
*) RESS: Rechargeable energy storage system
*) AER: All Electric Range

Day 3 (EV: Day 2)

*) EAER: Equivalent All Electric Range

*) RCDR: Charge Depleting Range

*) NEC: Net Energy Change = RCB * nominal voltage of RESS



PL1. End of charge criteria
»Back ground:
v' ACEA proposal: Starting within 1 hour from “plug-off”

v Japanese proposal: from charge completed”

fluctuation
lhr
\ A4 — N t—>
VAVAVAVAVLVAN CD test
CS test
\NV\ Charge Plug CD test
complete off start

>How to: N —
v" Monitoring RCB fluctuation after charge complete
v CD test: 2(max/minimum charging) X 4 phase (L/M/H/ExH) x 3 times
v Impact of battery type ? (Ni-MH /Lithium, , )

v'"Measurement parameter:

v' RCB (Voltage/electric current & CAN) WANTED! Participant!
> Test equipment : Laboratory ,manufacture

v RCB measurement system



PL2/9. RCB break off criteria

»Back ground:
v" RCB Break off Criteria (CD—CS)

N

To be analyzed : arelative NEC:
CD mode
\‘ 1) (RCB x Nominal Voltage of the battery) / (RCB x Nominal Voltage of
| the battery + Energy of the Fuel)
CS mode f 2) (RCB x Nominal Voltage of the battery) / (total Energy demand at
SR ! wheels to perform the cycle based on the theoretical profile of the
~~~~~~~ AN |
or an absolute NEC : RCB x Nominal Voltage of the battery
»How to:

v Comparing 2 calculation result by each procedure | WANTED! Participant!

v CDtest:4phase (L/IM/H/ExH) x 3times Laboratory ,manufacture

»Measurement parameter:

v' RCB, Fuel Consumption, total Energy demand at wheels to perform the
cycle based on the theoretical profile of the WLTC

>T€St equ | pment . *) RCB: RESS Charge Balance (=SOC)

*) RESS: Rechargeable energy storage system

‘/ RC B measu I'ement SySte m *) NEC: Net Energy Change = RCB * nominal voltage of RESS



PL4. Order of CD/CS test
»Back ground:
v Confirm impact the order of CD/CS test
v Soak -CS test —Charge or CD test —shifting CS mode-Charge
For example the temperature impact around Battery
»How to:
v' CD&CS test:4phase (L/IM/H/ExH) X 3times
»Measurement parameter:

v" RCB (Voltage/Electric current & CAN& temperature Battery or any other
electrical parts)

»Test equipment:

v RCB measurement system



PL6/7. Termination condition for EV range (EV)
»Back ground:

Japan:the deviation occurs not more than once within 4 second
US:more than 2 second
Europe:Target more than 50km/h: Below 50km/h,

Target Less than 50km/h:more than 5s 6times during 1 hour
»How to:

v" Running until completely stop and calculate EV range by each
procedure

v' Compare each result

v EV range test:4Phase (L/M/H/ExH)
»Measurement parameter:

v" RCB (Voltage/electric current & CAN) ,Distance
»Test equipment:

v RCB measurement system



PL6/7. Termination condition for EV range (OVC HEV)
»Back Ground:

v' To compare PHEV and Range Extender

v How to:

v Confirmation test procedure for range extender

v' Compare with PHEV

v' CD& CS test:4phase (L/IM/H/ExH) X 3times
»Measurement parameter:

v' RCB (Voltage/Electric current & CAN)
»Test equipment:

v RCB measurement system

WANTED! Participant!
Laboratory ,manufacture

Especially Range extender
manufacture




PL12. Charging voltage 100 / 200V
»Back ground:

v Charging voltage has impact for charging efficiency.

v There are several Voltage in all of the world.

v US:110-120V,Japan:100/200V.EU:220-240V(127V)
»How to :

v' Measure Charging time, Fluctuation during Plug ON, impact for CS/CD
test result,Electric Range.

v/ PHEV:CD test: each Voltage X 4phase (L/M/H/ExH) X 3times
v EV: Electric range :Each Voltage x 4phase (L/IM/H/ExH) X 3times

»Measurement parameter:
v' RCB(Voltage & CAN) Japan conducted pre-validation 2

»Test equipment : How do we treat the difference of Voltage

of each region?
v RCB measurement system



WLTP DTP
Lab Process-EV sub group
(Pre-Validation?2)

NTSEL Japan
16" January



Vehicle spec.

Vehicle weight [kg] | 1,100
Tvne Permanent magnet
yp synchronous motor
Max. output [kW/min-1] | 47 /3,000 ~ 6,000
Motor
Max. torque [Nm/min-] | 180/0 ~ 2,000
Max. speed [min-1] | 8,500
Type Lithium-ion cells
Drive Rated voltage [V] | 330
battery

Rated capacity [kWh]

16

Control system

Inverter control

Driving method

Rear-wheel drive

Non-blended regenerative brake system

Vehicle condition (12/2011)

Odometer : 5269 km

2009 years

m

g B

odel
-



System configuration

WERER 54— (100/200 V)
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Chassis dynamometer

Operation room Vehicle test room

k\-__:_% !%43‘!‘““—.;‘“““‘ | o)

N?
=

<MEIDACS — DY6200P> <Dynamo meter (Fr or Rr or 4WD) >
Alternating current system
- Absorption power : 220kW
- Motoring power : 200kW
Electrical inertia method
-2WD total : 570 — 2750 kg
-4WD total : 800 — 3500 kg
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Measurement machine

Prove CAN monitor

-Vehicle speed

- Battery voltage

-Motor current

- Accessory current

- Air-conditioner / Heater current
- Outdoor / Room temperature




Measurement item

Driving mode
“WLTP (WLTC v3 HS1127)

= 150
. £ WLTP
JCO8 =, 100 N
2
8 50
Measured items 2 )
*Range | =10,
- Energy consumption rate E JCo8
- Acceleration / Break pedal E 100
opening rate & 50
g 0 | A |
0 600 1200 1800
Time [sec]
Test cycle
- Full Charging time Fully | Fully |
5.5 hours @ 200V 8 —. | charged | charged '
12.4hours @100V 2% 5 5
- Driving time g 2 Plug off Plug off
3.0 hour @ WLTP @ —p— o E—
6.5 hour @ JCO08 Charging Driving Charging Driving
| Day1 Day?2
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Test result (WLTP vs. JC0O8)

WLTP JCO08
(23.112km) (8.172km)

Range [km] 101 129
Energy consumption rate [Wh/km] 147 115
(Supplied energy from an outlet (14.8kWh@AC200 | (14.9kWh@AC200

for charging) V) V)

] Measurement point of

energy consumption

q

Motor

16



Test result (energy consumption of L,M,H,ex-H In

WLTP)

Motor

“Assumed range” is a range that was calculated on the assumption that

Parts in WLTP Low Mid Hi Ex-High
(Range A km) (3.06) | (4.74) | (7.06) | (8.25)
Energy consumption : Y [kWh] | 0.29 | 0.50 | 0.76 1.11
Assumed range : X [km] 137 123 120 97
Measurement point of
energy consumption Battery

the test vehicle was frequently driven in each part of the WLTP.

Definition = X = (13/Y) X A

13kWh: Fully charged energy in the battery
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Test result (AC200V vs. AC100V in a charge)

Charging voltage

AC200V

AC100V

Range [km]

101

106

supplied energy from an outlet for
charging [KWh]

14.8

16.9

Electric energy consumption rate
(WLTC v3 HS1127) [Wh/km]

147

159

power from an outlet [W]

2500 +

2000

1500 f-------------
1380W

1000 1

111 I R

0

337min

O

400
time [min]

600
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Proposed actions for gtr development

2011 2012 2013
11 12 1 3 6 9 12 1 3 6 9 12
E-Lab action >
test sequence
[~~~
Parameter set |/> <§
[~~~
Procedure for V%/ >
Dratft gtr2) Modify gtr >*
Valld-atlon-z WLTC completed >
Confirmation L] reflection
Round Robin
S 1
T Confirmation\
Validation 2 e\
Round Robin>

[ Background ]
1. Draft gtr 1 is the portion exclude Validation phase 2.

2. Some of open issues need to be evaluated during the validation program.

3. Draft gtr 2 is reflected the result of Validation 2 .




Appendix:Open Issues

e Green color means “agreed or deleted”
 Red color means “to be discussed “.

 Blue color means” to be confirmed In
Validation phase 2".

 Under line means “changed from last DTP
iIn Geneva”.

 These under lined issues will be reported
today.



Step 3 Charge Sustaining Mode

Performance of
Watt-hour meter,

Charging Condition Battery [Ah]

Unknown
SOC

A 4

Cold start of ICIE

Am-meter i
olL | .
No.15,16,17 |
operation initial Charge Charging
p. . pre—conditioning Soak time sustaining OIL No.8 Charging
switch discharge
test method
EV n/a n/a n/a n/a n/a ConsumptiontestOILNo.2
without Ol No.14 OIL No.26,27 Charging time: OIL No.9
ovC With ﬁ follow ICE follow ICE RCB Condition: OIL No.7 end
HEV ! scharge correction of charge :OIL
With condition MR No.10.10bis
] Ex; correct
Without ST
emission?
NOVC with n/a follow ICE follow ICE n/a
HEV
with

> Validation
test




Appendix: RCB Compensation

= 7/ OIL No.25bis
S How to measure? =
@ Opt.1) Voltage [V] <
K Qpt.2) Current [AND> |
£ Opt.3) CAN O
g To be measured by %ﬁ
= .
5 \.current regulation
g Start Cycle End
S EU) ECE101 Annex8
(2}
c . . .
9 OIL No.27 RCB correction criteria
g — +x%of fuel
LL
N energy?
O
O 0
Charge(-) ARCB (Ah) Discharge(+)
Operation switch Range Pollutants (including AP/PN/PM) CO2/Fuel Consumption
test CD test CS test CD test CS test
EV Without n/a n/a n/a n/a
With (incl. pure EV) Applicable
i OIL No.27
S\E/S With (no pure EV) nia OIL26/26bis/27 nia To be discussed
Without i Feassljalctj on Validation
n/a . —
. OIL No.27
With (no pure EV) .
NOVC . To be discussed
HEV n/a OIL26/26bis/27 n/a based on Validation
Without result




Proposal

Step 3 Charge Sustaining Mode (bis)

Charging Condition Battery [Ah]

Unknown
SOC

———(

S ————

Test
start
(QIL10)

OIL.10bis
End of charge A ‘ ,
criteria
Charge Plug
complete off
—
\/

Cold start of ICE

operation initial Charge
p. . pre—conditioning Soak time sustaining Charging
switch discharge
test
EV n/a n/a n/a n/a n/a
without OLL No.i4 OIL No0.26,27 Charging time: OIL No.9
ove with dicor o follow ICE follow ICE | RCB Condition: OIL No.7 end
HEV ! Ischarge correction of charge :OIL
With condition No.10,10bis
] Ex; correct
Without emission?
NOVC with n/a follow ICE follow ICE n/a
HEV

with

Validation test



Step4 Charge Depleting Mode

First start of ICE 1

-
Alternative m 1hmaxfrom
(in case of - plug off Fully Charged
-
CD test has = Chargeand
start of CD
to be :
» <+
retested) : ™ h Deoleting R RCDA
arge Depleting Range
ICE B spak 9 P 9 I¢] -
=" Wprecondition B e+ battery 'l
< u )
c ing at - charge All Electric Range
° ) - _ ‘
Z chronologica - Equivalent All Electric Range
s | separation -
(@] - .
=2 from step 1
£ u
2 =
]
a Salaum
|
]
-

- Test 1 Test 2 Testn 1 Testn+l Driving cycle [/]
: . (trans&iegt) (needed for
- D — CO , RCDA calculated with k factor 1 calculations) < >
u Recharge ¢ » <€ > | € % Recharging 12h max
: 12h max CO , avg CD CO , Transcient CO ; hotCS
- 36h soak max
operation switch charging after Charge depleting test/EV range test Charging
CS test OILNo.11Interruption Condition /— OIL.No31
EV n/a n/a Test termination Condition OIL No.12 LOW power VethIe
Stop Condition OILNo.13
i teria: / What is L
without RCB break off criteria: OIL No.25& Z5EE at 1Is Low power
Deceleration condition; OIL No.13bis i
. : vehicle?
OVC HEV with refer to step3 EAER determination OIL No.21 .
with To be discussed based on validation result. How to validate?
without )
NOVC . To be raised DTP level
with n/a n/a
HEV
with




Step5: Calculation

Pollutants :

Detailed calculation formula is developed

based on validation test results.

CO2/Fuel Consumption :

Range :
; ; Range others
Oper_atlon Pollutants Fuel _ Electric RCB(DC) Chaege
switch Consumption Energy AER EAER Reda Redc AERCcity Duration
EV n/a n/a n/a applicable Sﬁep“ca n/a :pphcabl
Without applicable applicable Applicable Applicable
ovc .
HEV With
With
Without applicable applicable
NOVC With
HEV na
With




Appendix: Utility Factor

1.0

Utility Factor
o
o1

25

CO2

weighted
JPN

(EU)

U

US: SAE J1711 with US data

JPN: SAE J1711 with JPN data
EU: CS weight is 25km (fixed)

OVCrange

UF(EU) =

OVCrange + 25

OVCrange (km)

=C02., *UF +CO2. * (1-UF)

OIL No.1: WLTP UF
SAE 1711 with
Opt.1) based on
reagional data
Opt.2) based on
worldwide data

Operation switch

Utility Factor

EV

Without

OVC HEV

With (incl. pur I O be dISCUSSGd Ia.ter Stage It.

With (no pure

Without

F UINICAr ISSutc wWitat STTOUTTO U UISTUSSEU NIT U TTE TTICTUTTY.

NOVC HEV

With (incl. pure EV)

With (no pure EV)

Without

n/a




Annex: Open issue list 1

4|tec/Overl3

Weighting factor

The vehicles which have difficulty to follow the
prescribed cycle.
(like as electrified vehicles for only urban)

follow development in the DHC group. Vehicles
that will have problem following the driving cycle |ALL
will be considered by the DHC group.

tech/polit A/P/Ol  (Item Issue Action Vehicle Date of discussion
Joverlap
These methods will be considered.
SAE method is acceptable. But to get the
" " The us and jp regulation has methods which traffic data of all country is too difficult. 1.6.2011->5.7.2011
1|political/t4Ol Utility factor . e . - PHEV ;
include statistical analysis. ( EU:25km) . ->To be discussed
Result of Stockholm meeting.
The formula to calculate CO2 is agreed.
How to determine UF is still open issue.

after DHC completed




Open Issue list2

tech/polit

A/P/OI

Item

Issue

time: Stop with full charged. 4.5.

The Lab-process group has decided to have 2
alternatives for the soak time:

Alt 1: This conditioning shall be carried out for at
least six hours and continue until the engine oil
temperature and coolant, if any, are within +2 K of
the set point temperature of the room. At the
request of the manufacturer, forced cooling down
could be used with open bonnet, appropriate use of

it i
discussed

Date of discussion

1.6.2011

charging

on the "same conditions" before and after the test.

such losses in the procedure ? The purpose of
such a discussion is to avoid double counting

to be confirmed during validation test

9ltec A- P Charging time cooling fan. . . PHEV/EV L
Alt.2: This conditioning shall be carried out at least vla.ilj;:gr?(::satl should be confirmed during e (S
12 hours and maximum 36 hours, with closed
bonnet in soak area environment without using a
fan.
So, before the test CD test for EV and OVC HEV,
we propose to keep the choose between both
options during the soak time with specific provision
for the charge of the battery
which is the criteria "plug-off” : indication of Still-an-open-issue—See ACEA proposal
10ltec oLp criteria for end of charging completed from the vehicle and starting |To be confirmed during validation test for EV/PHEV 1.6.2011
charging within 1 hour from plug off test procedure shall be |considering RCB fluctuation from charging ->Validation test
applied (ACEA proposal) completed to plug off.
All
Charging length : losses issue to deal with as
o S : far s energy consumption calculation is
10 bis New Ol criteria for end of see § End of charge criteria : to find a consensus TG, B e LEve (o e [ EEsah EV/PHEV 1.6.2011

->Validation test




Open issue list3

tech/polit A/P/Ol  [ltem Issue Action Vehicle Date of discussion
/overlap
still an open issue. Needs the driving cycle from
. . L . DHC.
Interruption Less than 3 minutes interruption is possible for For range test of EV :3minutes is 1.6.2011->§.7.?011
11|tec P and Ol " every one cycle. . . . EV/PHEV ->TBD(Validation
condition During interruption. main power may be OFF acceptable(cycle:30min)->Validation test -
9 ption, P y ' PHEV:to be discussed. )
ACEA will make a proposal : Need to know the
12]tec ol test termination Test termination condition for range measurement driving cycle in order to close the open issue. EV 9.5.2011

condition

Watt-hour meter

Japan proposed 4 seconds.->TBD

->Validation test

9.5.2011->5.7.2011

15]|tec ol measurement US and JP:+/-2% EU:+/-0.2% Japan proposed +/-0.2% EV/PHEV ->TBD(Validation
accuracy test)
9.5.2011->5.7.2011
Accuracy of o . Japan proposed +/-0.5%. ) —
16Jtec ol ammeter IPiH1%F.S. EU+-0.5% But ACEA coment:+/-0.5% is difficult.->TBD EV/PHEV t:;’gD(Valldatlon
Japan proposed minimum measurable 9.5.2011->5.7.2011
17|tec (0]] LOD of ammeter JP:0.0001Ah (<=50A) 0.001Ah(>50A) EU: No regulation|integration amount which regulated Jpn EV/PHEV ->TBD(Validation

calculation method for CD test (fuel consumption)

regulation.

ACEA will disucuss internally.TBD

test)




Open issue list4

tech/polit A/P/OI Item Issue Action Vehicle Date of discussion
/overlap
!E(ACEOZﬂZtIzQ;;EtQ'Zn Separation point of CD mode and CS mode in one 572011
21)tec Ol ) p cycle is agreed but the method on how is still an ACEA will make a proposal. PHEV . .
compensationfor open issue. ->Validation test
range test
Electric range : Current requirement_(full charge to emp;y) ishbasic
22|tec P Shorten the test procedure. As an optlon,_ need to ada}ptt e shorten To be discussed EV/PHEV 5.7.2011->TBD
procedure procedure to reduce testing burden (i. e. SAE
J1634)
1) ACEA and JAMA agree on the principle to Actions : 1) method to be developed to
perform n+1 test sequence to confirm the end of |determine the cycle energy demand and then to
CD test and define the transient cycle as the test n. |define the value ; 2) to check Renault's proposal
If the battery energy used during each test (26/05/2011) and to reformulate it if any. (The
sequence is less than a certain value [to be defined|[values] are given as an indication but have to
in % of fuel consumption], so the cycle before (test |be well defined)
n) is the transient one. As an option, the fuel
E——— P consumption value of the test sequence x could be|->Need Validation Test to fix the value of
or detection o i
o5l tec ol T compared to the fuel consumption measured at CS |NEC. PHEV 9.5.2011->5.7.2011

break off criteria

test.
2) Definition of the break off criteria :

ACEA proposal : absolute NEC* as a % of cycle
energy demand or % of total energy used (to be
discussed)

* NEC = Net Energy Change = RCB x nominal
voltage of RESS

(Proposal to be checked : the test is considered to H

->Validation test




en Issue lists

tech/polit

A/P/OI Item Issue Action Vehicle Date of discussion
/overlap
Need for a clarification regarding statement from
ACEA and JAMA. Both agrees that there is no
need for pollutants emission correction unless there
is evidence for a correction. Remark from ACEA . . .
X X - Need of pollutants emisison correction if
there is the Matador study that could give clarity for i . X .
the need of a correction. Japan is of the opinion evidence to be discussed for final clear position.
26 bis New tec [OI RCB correction that since there is correction for CO2 there is no Especially, if there_ |s_relat|ons_h|p between RCB NOVC.HEV and 5.7.2011
and pollutants emissions but in any cases the |PHEV in CS test |->TBD
extra burden for the manufacturer and that L. . L )
. . L . pollutants emission comply with the limit value :
correction for critical emissions could be applied. .
L . should we need to correct as well ? (Zurich)
Comment from Japan, additional pollutants will be
regulated in the WLTP process. The Japanese
government will require to show to influence of
different RCB.
RCB correction ACEA proposed the-toeleranee a window (% of fuel |ACEA will make a proposal until 18th March :
>7}tec ol criteria (window energy) in which there is no RCB correction. RCB window without correction needed; in case [NOV HEV and 5.7.2011
definition) CO2- Japan does not agree. But JAMA coul agree with of exceeding the 1% (of fuelenergy used) a PHEV in CS test |->Validation test
related ACEA as per a reasonable window definition correction calculation is required.
ACEA/JAPAN will provide the concrete
. Japan proposal: to be calculated by EAER calculation sample, then discuss its
30|tec ol Calcu_latlon of . | ACEA proposal: to be calculated by RCDA (or Rcdc|advantage/disadvantage PHEV 5.7.2011
electric consumption|’, ->TBD
of CD range : to be checked )
g ->TBD
There is an interest for EV and OVC HEV with low
power engine and even with full <_:apab|e engine t_o To discuss with all together and especially along
consider such an electric range like AER city (which| with the european Commission 5.7.2011
3l|tec (e]] AER City means low speed part(s) of the WLTC). As far as P ! EV/0OVC HEV ->.T.BD
NOVC HEV are concerned, we have to consider .
X X ) . To be discussed after new cycle presented.
the interest to get this pure electric driving
information with the EU Commission as well.
3oltec p performance additional per_formanc_e item(s) may be necessary |cc ask JRC? for study EV/PHEV September
info. for customer information, e.q. B charge time
See ICE group proposal according to the presence
33ltecioverid o gear box/multi or not of a default mode : number of tests to To check if it is transposable to electrified Al 1.6.2011
modes perform for pollutants emissions and CO2/fuel vehicles ? To be discussed ->Check ICE proposal
consumption ..

overlap |OI 12 voltage battery |See ICE proposal and give the E-lab position To be discussed HEV/PHEV TBD
with ICE

overlap _ Does the group to handle hybrids vehicles as well _ . .

with 1ICE Ol scope of E-lab or hybrids vehicles are part of ICE group ? DTP_E-lab group has to discuss with ICE group GRPE
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