WLTP-E-Lab Sub Group
Progress report

WLTP-DTP-E-LabProc-043

Leader: Per Ohlund / Kazuki Kobayashi



Meeting (after 62th GRPE)

« 11™ meeting: Date:5.7.2011
Location: Sweden
Topics: Open issues /Validation Parameter

Decided the issues concerning validation phase 2
take priority.

Calculation portion will be discussed based on
validation results.

E-Lab sub group will prepare test sequence for
validation phase 2 instead of gtr draft.

12th meeting: Date:6.9.2011
Location: Phone meeting

Topics: Open issues /Validation phase 2 parameter/Test
sequence



Open issues

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
In Geneva’.

These under lined issues will be reported
today.



Proposal
Step1: Vehicle Run-in

Max
L] ] - -
Max./min operation ratio
\ ; OIL No.6bis
mileage for
— HEV /
= / >ICE issue J\
=, min %
o . . NOVC vehicle: Default mode
o 3,000 T ICE OVC vehicle: Manufacture
© for EV OIL No.6 .
o ﬂ recommended way
= 300
Batte
- ry
T
c
=
(14
Driving schedule
—ICE issue or
000000006000 durabilityphase
Time (hr)
Run in mil .
Operation switch Driving schedule Run in mileage min. un |':1/|$(| eage Battery / Ir(;:izooperatlon
EV n/a Follow ICE / later 300km OIL No.6 n/a? n/a
Without
v Follow ICE Follow ICE Manufacture
SE\C/: With (incl. pure EV) | or Follow ICE recommendation
With (no pure EV) Phase Il (durability) Run under CS mode OlL6bis
Without Follow ICE
NuC | with (incl. pure EV) | o Follow ICE Follow ICE default
With (no pure EV) Phase Il (durability)




Proposal
Step2: Road Load Setting

Vehicle § ,
1
Warrr_i-up «— Max. speed Tolerance )]
- 2ICE issue of RLD of RIL set Ry
. )
8 Dyno. ICE issue SICE issue / 1
o Warm-up S0
) >ICE issue J47
S #> e
-2 . /’ ///
L e
S i
= Vehicle Speed (hr)
@] Time
"""""""""" on Dyno. mode 2>ICE issue
"""""""""""""""""""""""" ON_ __ ___ __|Coastdown mode OIL No.3bis
< > | < > | < > | < > .
Dyno. Vehicle Vehicle Road Load Need to consider
Warm-up Setting Warm-up Setting Electrified vehicle issue
Operation switch Dyno. warm-up Vehicle setting Vehicle warm-up Coast down mode Road load setting criteria
EV n/a Follow ICE *
Without
ovC L
HEV With (incl. pure EV) OIL. No.3bis
With (no pure EV) Follow ICE Follow ICE _ _ Follow ICE
yy— Follow ICE To be discussed with
ithou ICE group
NOV h (ind : ;
C With (incl. pure EV .
HEV F2F in Bern
With (no pure EV)

*) allow battery charging during vehicle warm-up to prevent empty battery



Step 3 Charge Sustaining Mode

Performance of
Watt-hour meter,

Charging Condition Battery [Ah]

Unknown
SOC

v

Cold start of IC

Am-meter :
1
OIL | Y
No.15,16,17 '
1
1
1
1
, _— Charge Charging
op(.aratlon |r'!|t|al 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 L No.ia OIL No.26,27 | Charging time: OIL No.9
ove With Sih"' 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 emission?
NOVC with n/a follow ICE follow ICE n/a
HEV
with

» Validation
test




Proposal
Appendix: RCB Compensation

_ /”OlL No.25bis
g How to measure? =
'® Opt.1) Voltage [V] <
2 Op n — |
LIEJ Opt.3) CAN )
e To be measured by 14
g u:urrent regulation <
=
g_ Start Cycle End
S EU) ECE101 Annex8
(72)
c . ey .
3 OIL No.27 RCB correction criteria
g  +=x%of fuel
L
N energy?
@)
o 0
Charge(-) ARCB (Ah) Discharge(+)
Pollutants (including AP/PN/PM) CO2/Fuel Consumption
Operation switch Range
test CD test CS test CD test CS test
EV Without n/a n/a n/a n/a
With (incl. pure EV) Applicable
. OIL No.27
Without & ?::li(: on Validation
n/a . S
With (incl. pure EV) RCB Correction for CO2 &FC Applicable
) OIL No.27
With (no pure EV) S —
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

S0C

criteria

End of charge

Cold start of ICE

&,

Charge Plug
complete off
—

. - Charge
operation initial L . . ,
) . pre—conditioning Soak time sustaining Charging
switch discharge
test
Ev n/a n/a n/a n/a n/a
without OIL MNo.2627 Charging time: OIL No 9
ovVGC i dO.IL :JOM follow ICE follow ICE RCB Condition: OIL No.7 end
ey i lS(.D Iarge correction of charge :OIL
With condition MNo.10,10bis
. Ex; correct
Without emission?
NOWE with n/a follow 1CE follow 1CE n/a
HEW

with

Test
start
(OIL10)

Validation test



Proposal
Step4 Charge Depleting Mode

-
Alternative m 1hmaxfrom
(in case of - plug off Fully Charged
L]
CD test has m Cchargeand
to be ™ start of CD I
retested) : = |
ICE B soa Charge Depleting Range RCDA |
pal
|
5’ precondition = time+ battery ,I |
— . t charge All Electric Range
5 ing a - |
% chronologica : Equivalent All Electric Range H
5 | separation - i
o - :
o from step 1 '
£ ] '
g and 2 ]
Pl VY
5 o2 Cr )
'= First start of ICE
]
[ ]
™ Testn H Test n+1 Driving cycle [1]
= < (transc»ieit) (needed for
- A
™ ¢ »> CO , RCDA calculated with k factor 1 calculations) < >
u Recharge ——— | < > ¢ $ Recharging 12h max
= 12h max i CO , avg CD CO , Transcient CO ; hotCS
L 1
36h soak max
. . charging after Charge depleting test/EV range test Charging
operation switch . e
CS test OILNo.11Interruption Condition /— Ol L.No31

Test termination Condition OIL No.12 / Low power vehicle
EV n/a n/a

Stop Condition OILNo.13

without RCB break off criteria: OIL No.25& Z3his What is Low power
, Deceleration condition; OIL No.13bis i 2
OVCHEV | with refer to step3 | £ AER determination OIL No.21 vehlcle_ °
with To be discussed based on validation resuilt. How to validate?
without .
NOVC . To be raised DTP level
with n/a n/a

HEV

with




Step5: Calculation

Detailed calculation formula is developed
Pollutants : based on validation test results.

CO2/Fuel Consumption :

Range :
; ; Range others
Operatlon Pollutants Fuel . Electric RCB(DC) Chaege
switch Consumption Energy AER EAER Rcda Redc AERCity Duration
EV n/a n/a n/a applicable lepepllca n/a ,:pphcabl
Without applicable applicable Applicable Applicable
ovC .
HEV With
With
Without applicable applicable
NOVC With
HEV na
With




Proposal

Appendix: Utility Factor

1.0

Utility Factor
o
N

/

25

CO2,4meq = CO2¢p *UF +CO2¢ * (1-UF)
JPN

(EU)

UsS

OIL No.1: WLTP UF
US: SAE J1711 with US data SAE 1711 with

JPN: SAE J1711 with JPN data Opt.1) based on
EU: CS weight is 25km (fixed) reagional data

OVCrange Opt.2) based on

UF(EU) =
EY)=oVcrange +25 © worldwide data

OVC range (km)

Operation switch

Utility Factor

EV

Without

OVC HEV

with (nel.put () be dISCUSSGd Iater Stage It

With (no pure

Without

FUILCAl TSSUE Wial STTOUIU UE UISLUSSEU 1T U TE TTIECUTTY.

With (incl. pure EV)

NOVC HEV

With (no pure EV)

Without

n/a




E-lab subgroup
propose the test
sequence instead of
complete gtr draft.

See attached file.

“WLTP-DTP-E-LabProc-
042 Test Procedure for
validation2 rev.xls”

Test Procedure Overview of Electrified Vehicles

MW s HEW

Ohis HEW En

Fernarks

SetWehicle Conditions
[weeight)
“Wehicle run-in

¥

¥4 %]

follow ICE
(E“ has unique run-in distance)

Crarge Setsiringhicde

follow ICE

Cerive FL E E E (apply specific procedure for vehicle dynamometer setting,
if necessary)

Set SOC

(followe manufacture
recommended procedure)

follow ICE
Drain & 40% fill (1) EA | 4] if test fuelis already filled in, this sequesnce may be

ormitte d
TOTowW - E, U0 & T85T vEMCle Ma5 CofpIaTed I

mMinimum Bhr Cold Soalk E E sequence, this st.ep may b.e omitted in subsequent .testing.

if necessary provided the vehicle rermains under laboratory ambient

ternperature conditions far at least G hours before starting
i ddocd

wehicle Preconditioning E E For ©%wZ HEW, test vehicles need to be run under C5

tnode during preconditioning.

Crrain & 40% fill (2)

follow ICE

12-36hr Soak
Canister preconditioning

follow ICE

Cold Start Test
(TS5 Operation)

Intermediate Soak (xx
min.)
or

depend on rmode construction

Hot Start Test
(TS5 Operation)

can be executed after preconditioning

Treme Depletirg Wbk

Set SOC

[discharge driving) E ¢ E !
follow ICE
Crrain & 40%: fill (1) m - if test fuelis already filled in, this sequesnce may be
ormitte d
TOTowW - E, U0 & T85T vEMClE Ma5 CofpIaTe a1
Minimum Bhr Cold Soalk m . seql_!ence Lthis st.ep may b.e omitted in subsequent .testing.
if necessary provided the vehicle rermains under laboratory ambient
ternperature conditions far at least G hours before starting
ih i
“ehicle Preconditioning m - For oWZ HEW, test vehicles need to be run under S5

tnode during preconditioning.

Crrain & 40% fill (2)

follow ICE

12-36hr Soak,
Full-Charge (Ac wall
Energy)

follow ICE
( for OWC HEW, the forced cool down rmethod rmay not be
applied due to battery charge duration,

for BV, canister preconditioning is not necessary )

Cold Start Test
[(CD S CS Operation
including Range Test)

Ful-Charge
(A Wall Energy)

¥ %]

"1 these steps may be omitted if CD test follows by CS test




Open issue listl

DTP#6

DTP#7

Open issues

23

Political issue

Open Issues

10

Agreed or Closed

1 Agreed or deleted

19

15

proposal

Validation test

Total

3 Validation test

1

42 Total

42

List of main Agreements (Al+ proposals [P+ open issues (O1)

Green: agreed or deleted

White: to be discussed

Blue: proposal

Yellow: to be confirmed in
Validation phase 2

tech/polit

test condition

wording

normal ambient temperature and in phase 2
consider cold ambjent termperature

* |ssue for vehicle with no mechanical neutral gear

* consider the chargingfrecharging electrical energy

AR Iltem Issue Action YWehicle [Cate of discussion
foverlap
These methods will be considered.
SAE method is acceptable. But to get the
oaiicar fo Utility factor The us and jp regulation has methods which traffic data of all country is too difficult. BLEY 1.6.2011-25.7.2011
. I . : N i
include statistical analysis. { EU:25km) Result of Stockholm meeting. To be discussed
The formula to calculate CO2 is agreed.
How to determine UF is still open issue.
; ; — [Follow recommendation from 1CE group
__|"Battery temperature requirements” . What does it . . ;
B . " Energy consumption| = = o et 2 mead o precise this regarding ambient temperature, in phase 1 only |, agreed

Follow recommendations from ICE group except
in cases where there are differences for
example no mechanical neutral gear. Agreed to
consider minimum requirement. This will make
flexibility for future technical development and

9.5.2011-=5.7.2011

requirerment for electrified vehicles this will be
addressed by the Elab subgroup.

E-Lab subgroup made a proposal for ICEin
Stockholm
.= To be discussed with ICE group in Bern.

8| e 21 R EE during deceleration  to quaranty the same behavior |prevent judgrment varation by contracting el >propose to ICE
on the "road" and on the chassis dyno parties.
E-Lab subgroup made a proposal for ICEin
Stockholm
To be discussed (see T&E proposal) : |CE
Coast Down Mode : there is a need for a coast proposal ok with a few corrections from E-lab
i - bl
3 bis tecioverid ol Road load dowyn mode and whers there are special ALL 9.5.2011->5.7.2011

=>propose to ICE

AfteciOverl{ Ol

Wweighting 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
will be considered by the DHC group.

ALL

after DHC completed




Open issue list2

lssue

time: Stap with full charged. 4.5,

The Lak-praocess group has decided to have 2
alternatives for the soak time:

Alt 1. This canditioning shall be carried out far at
least six hours and continue until the engine ail
temperature and coalant, if any, are within £2 K of
the set point temperature of the room. At the
request of the manufacturer, forced coaling dowen
could be used with open bonnet, appropriate use of

Action

Liosayr it for charaim o e |
= S

A5y Tob

alhsonesead

Date of discussion

1.6.2011

candition

Japan proposed 4 seconds.-=TBD
To be confirmed in Validation test.

gltec &P EnErEng) fifms E\?tog_nTg;an' dit Haii b a P + ICE proposal should be confirmed during PR =\alidation test
2 IS canditioning shall be carried aut at 1east | e - oo or
12 haours and maximum 26 hours, with closed
bonnet in soak area environment without using a
fan.
So, befare the test CD test for EY and OYC HEY,
we propose to keep the choose between both
aptions during the soak time with specific pravision
farthe charge of the battery
which is the criteria "plug-off* . indication of Stl anopenissye See ACEA proposal
1oltec Pati= criteria for end of charging campleted fraom the vehicle and starting To be confirmed during validation test for EV/PHEY 1.6.2011
charging wiithin 1 hour from plug off test procedure shall be considering RCE fluctuation from charging =V alidation test
applied (ACEA praposal) completed to plug off.
All
Charging length : losses issue to deal with as far
N T . = energy consumption calculation is concernead.
100 e o1 [ T e L ot e oG |2 We nave to take into account sueh losses in Jevorey  [LSZML
aing © |the procedure 7 The purpase of such a
discussion is to avoid double counting
to be confirmed during validation test
=till an apen issue. Needs the driving cycle from
. . . . . DHC.
candition Durm inter?ru ti.on FREIR BEER e be GEE acceptable(cycle:30min)=Validation test test
g 2 ! 2 ¥ ’ PHEV:to be discussed. B1)
ACEA will make a proposal | MNeed to know the
. . driving cycle in arder to close the apen issue.
-
12|tec o] HBEE B EE Test termination condition far range measurement EVLRHEW .8 20 1=l

Validation test




loverlap

Watt-hour meter 9.5.2011->5.7.2011
measurement US and JP:+/-2% EU:+-0.2% Japan proposed +-0.2% EV/PHEV ->TBD(Validation
accurac

9.5.2011->5.7.2011
->TBD(Validation
test)

Japan proposed minimum measurable 9.5.2011->5.7.2011
integration amount which regulated Jpn ->TBD(Validation
regulation. test)

Accuracy of L . . Japan proposed +/-0.5%.
ammeter PV ES, EUA-0.5% But ACEA coment:+/-05%is difficult.>TBD

JP:0.0001Ah (<=30A) 0.001AR{>30A) EU: o

LOD of ammeter :
regulation




pen issue list4

tech/polit |, oo Item lssue Action vehicle Date of discussion
foverlap
ACEA Proposal.
Agreement on CD test principle as generally
described but need further work to complete
the details.
20[tec ol €D test calculation method for CD test (fuel consurnptiony |1 © WS€ S@me parts of the US-EPA method : | |s.7.2011>mBD
sequential LF by phasisior cycle as to be
examined
End of test criteria : criteria to be defined
based on the NEC
=To be discussed
E(%EORZ—C:?IZL.EC;?? t;m:n Separation paoint of COD mode and CS mode in ane i Is.7.2011
21|tec (o]} X cycle is agreed but the method on how is still an ACEA will make a proposal. PHEY “avalidation test
- apen issue.
Slectric range | CUTent raduirement (ful charge o emely) 1= basic
22|tec P Sharten the test P : pran, P Ta be discussed EV/PHEV 5.7.20115>TBD

25

Tec

ol

pracedure

Faor detection of CS
condition | BCE
break off criteria

procedure ta reduce testing burden {i. . SAE
J1634)

1) ACE —
perform n+1 test sequence to confinm the end of

If the battery energy used during each test
sequence is less than a certain value [to be defined
in % of fuel consumption], so the cycle befare (test
niis the transient one. As an aption, the fusl
consumption value of the test sequence x could be
compared ta the fuel consumption measured at CS
test.

>y Definiti ; f criteria:
ACEA proposal @ absolute NEC* as 3 % of cycle
energy demand ar % of total energy used (ta be
discussed)

*MNEC = Met Energy Change = RCE % naminal
voltage of RESS

(FPraposal to be checked | the test is considered to by

Actions - 1) method to be developed to
determine the cycle energy demand and then to
define the value ;| 2) to check Renault's praposal
(26/05/2011) and to refarmulate it if any. (The
[values] are given as an indication but have to
ke well defined)

—=MNeed Validation Test to fix the value of
MNEC.

FHEY

9.52011=5.7.2011
-=Validation test




Open issue list5

27 |tec

ltem

RCE correction
criteria (wwindow
definition) SO 2-
related

Issue

ACEA proposed theteleramee 3 windows (% of fusl
energy] in which there is no RCEB correction .
Japan does not agree. But JARM A coul agrees with
ACEA a5 per a reasonabkle windows definition

Jdapan proposal: to be calculated by EAER

Action

ACEA will make a proposal until 18tk MMarch :
RCEBE window without correctien needed; in case=
of exceeding the 1% (of fuslenergy used) =
correction calculation is required.

ACEASIAPAN will provide the concrete
caloculation sample, then discuss its

Wehicle

NOYW HEY and
PHEV in &S test

Cate of discussion

5.7.2011
-=Wwalidation test

rmedes

perform for pellutants emissions and STO2fusl
consumption ..

has to be confirmed during the wvalidation phase
2 (to check the relevance of such an approach ).
For MOWZ HEY @ ICTE proposal is transposable.
E-lab can support ITE group decision for
applications without default mode for MNOWCT
HE™".

For EVs: to kesep the ECE concept to evaluate

electric range and electric consumption (the
rmode to best match the driving curve in T test,
irrespective of the presence of a default mode if
2y )

Zal | =ti F 5.7.2011
20|t=c ol = mui=ten o . _|acEA proposal: to be caloulated by RCDA (or Rodc |advantage/disadvantage PHEWV
sl=ctric consurmption |7 50 2 EEPE =TBD
of CO range _=TED
There is an interest foer EY and OWZ HEY with lows : : :
A : A Te discuss with all together and especially aleng
power engine and even with full capakble engine to . . .
. . ; . ) weith the eurcpean CTommission.
consider such an electric range like AER city (which 5 72011
21|tec [l AER City rmeans low speed part(s) of the WLTZ). As fgr as To be raised DTP level. EWV./OWE HEW —TBED
Mo HEY are concerned, we have to consider . R
X r k S Definition of low power vehicle.
the interest to get this pure electric driving How to validate |ow po r vehicle
infermatien with the EW Commission as well. P B
azltec = Performance additional pelfformanc.e item(s) may be nu=_.-cessary EC ask JRCT for study Ev/BPHEY Septermber
info forcustomerinformation. ea B charae time
wvehicles 7 To be discussed
ACZEA proposed.
For OWiZ HEY, a priori the concept of default
rmode developped in |CTE group is not
transposable and to kesep the ECE concept (the
rmost electric consuming mode to best match the
driving curve in CTD test and the most fuesl
consuming mode to best match the driving curve
See |CTE group proposal according to the presence |in &5 test), irrespective of the presence of 2
azlteciovern 4ol gear boximulti or not of & default mede ! number of tests to default mede if any. This preliminary statement Al 1.6.2011

- Check | CE proposal

owverlap (] 12 voltage battery See | TE proposal and give the E-lak position To be discussed HEW/FHEY TED
owverlap . Does the group toe handle hybrids wehicles as well . . .
waith 1O E (] scope of E-lak or hybrids vehicles are part of ICE groups 7 DTF_E-lab group has to discuss with |1 ”E group SRFE
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