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Discussion items for SG4

(dSystem Boundaries

I Next steps



System Boundaries

SG4 rule existing methods ..
area G - - Wour Position
Decision |ToR purposel fixed or varied primary or secondars(any othersuggestionsarewelcomy A [ B | C | D | ...
Transportation

deliver to customer SG3/4 NA NA(secondary) v SG3
maintenance parts SG4 NA NA(secondary) v ok
fuel SG4 NA v(primary) v SG6
electricity SG4 NA v (primary) v SG6
deliver to disposal plants SG4/5 NA NA(secondary) NA| SGs5
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SG4 interactions

Definition of “Representative vehicle”
Ointeraction with SG3

 System boundaries and Infrastructures
LSG3 > agreed transition point at “Showroom” level
USG5 > agreed transition point at EoL
LSG6 > define boundary for fuel and electricity (charging?) and conversion ratios

(dMaintenance

Qinteraction with SG3 on availability of carbon emission data (primary /secondary) >
emissions for consumables/parts production

LCA point of declaration < Overarching aspect - IWG



SG3/SG4 Transition Point

Point of
declaration

SG3 and SG4 agreed that the hand over point is set at the “showroom, when the vehicle is passed
on from the OEM to the final customer”



SG4/SG5 Transition Point

SG5 (Eol) SG2 (Material)

SG5 affirms that:
" GHG emissions after ELV (End-

of-Life Vehicle) generation fall
within the EoL domain.
@ El%ismanﬁinng] -

Therefore, it is acknowledged that p @Tie———>franssod->DisposaiRecyde]

- P (b) Lead BAT>ransport->Disposal
the transportation of ELVs should  GREE "Dl
be included within the EoL {parts ) b (@) AC refrigerdibnsport->Disposal
domainn >9I_____

5 ) LiB BAT—>Transport-> Disposaiepu mosilzRecvcle |

Process Inputs, outp
elated to EolL etc.
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Next steps

(JFinalize CO2 calculation formula and functional units
(dFinalize Level Matrix

dIn-use consumption
1 data TA + Correction coefficient/OBFCM

Finalize methodology for Maintenance and Consumables
dProgress on service life on-going
(dNext SG4 meeting on April 23"

dSchedule upcoming meetings



SG4 Meeting Schedule Plan

January February March April May June
th _
8/3 ) ALCA ™ 2th —sGa sth 9th — SG4 10t
e he worksho meetin
@Geneva P g
th _
16 -SG47h 20" -ALCA  18th-sGagh &/19T-ALCA
meeting 14t WG meeting 157 IWG TBD TBD
@Seoul

234 -SG4 11t
meeting
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Appendix



Representative Vehicle

No formal ‘Representative Vehicle ’ definition available so far

Scope: to provide LCA carbon footprint information of a group of vehicles and at the same time
accurate enough for the purpose — different for each LCA level

UFind a good compromise between precision and administrative burden instead of TVV approach
Q IP family as defined by EU WLTP regulation
Q Vehicle High as worst-case approach
U Level default value to be defined

dBroader definition might be adopted for maintenance,
evaporative emissions, etc... for a simpler approach

Need to align different methodologies among regions

D COO pe rate Wlt h SG 3 Version Version Version Version Version Version

IP Family IP Family
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CO,eq Calculation [Functional Unit]

oo SN o= =\ —————— Production and/or CEEEES ~ Leakage ?
{ Fuel . ! Energy . PSP . . [ H .
onsumptio conversion | :consumptio= conversion ) :hfetlme . ( Disposal Energy conversion :Frequencj) N (evaporative
( IF N ! X factor ] N : X factor X :distance: per Consumables X factor X: 1 emission, Hydrogen,
: : : 1 1 1 and/ or ! : 1”)
|unit ! L(g)/km ! |CO2_eq/L(g) ' MJ/km i | CO2_eq/MJ i km MJ CO2_eq/MJ k / lifetimd:
H 1 L L L] | T H
2 o i i i . v L~
Z o [SG4 P (V) i L (v) 1 1 (v) 1 L (v) | (v)
& [SGs ; i i : : : v : |
= |sGe ' i v i ! v ! I v : i
] L L} 1 1 1 1 1
ICE LoV v I NA NA oy : i v
o £ |NOVC-HEVI v | v i NA ! NA I v l i v
B % I I I 1 I I 1 depend !
g £ OVC-HEV i 4 i v : 4 i v i - i depend on the items depend on i on | v
=, 2 |pEV I NA ! NA Ly v oy P theitems = 1. O 1 NA
&2 I ! i 1 I i Ithe items]
< &|FCHV v v I NA NA v ! i I v
LPG/ONG N\ _ v v \oNA__/ NA [ [ v
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In-use Energy/Fuel consumption

dTwo options under discussion:

Option 1: Homologation value X Deterioration factor X (or
discrepancy factor)

U Discrepancy and deterioration factors can be ‘1’ for level 1 or if data are not available. Normally
they are region specific

L Option 2: Real-world data (OBFCM) to be further elaborated — vehicle-specific data are
available in some regions

dGeneral consensus on Option 1 but agreement can be achieved once formally
written down

Both options have to be further developed and tailored to the different levels
foreseen by the methodology



Service life : Potential use

1] Potential Functional unit: /vehicle

COZe =CO2e Material +C02e Production + cc)Ze Use phase + COZe Recycling

COZe =CO2e Material +C02e Production + (EC X CF X Service Ilfe) +C02e maintenance + cOZe leakage +C02e Recycling

2] Potentiel Functional unit : /km
Functional unit = CO,, /Service life

=CO2e Material +C02e Production + (EC X CF X Service |IfE) +C02e maintenance + coZe leakage +C02e Recycling
Service life

= Depending upon usage service life will impact the ‘functional unit’ differently
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Maintenance and Consumables

O General agreement: “Guideline will provide a recommended list of parts /powertrain
(non-exhaustive) then OEM need to provide a complete list with frequency of maintenance
( with justification). The emission factors we need to go with SG3 recommendations.”

Currently SG4 is working on developing the ‘list of parts’

|| [ceoine Joese _Jons | Novckev | ovorev [ PueEv [ Fomv ovcron Jhice |
v v v - - =

Engine Coolant v v v
i' Engine Lubricant v v v v & = v
8 Screen Wash v v v v v v v v v
g Break fluids v v v v v v v
2 Electric Drive Unit Fluid - v v v ./ v -
8 Transmission fluid v v v v v v v v v
Refrigerant v v v v v 55'\0 v v ) v
AdBlue/Urea v . 5 < é\:’c . . -
e o
Passenger Air Fllter v v v RN \ v v v v
X Engine Filter v v v v v
Spark plug v - v v v - = : S
E Windshield Wiper Blades v v v v v v v v v
g Tires v v v v v v v v v
E Brake linings v v v v v v v
% SLi Battery (12V) v v v v v v v v v
= Aftertreatment v % v v v - - - =
Traction Battery v v v v v
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Level Concept for SG4 - JRC

USE PHASE Reference Vehicle Representativeness In-use consumption Maintenance Service Life

e . Homologation value
Specific OEM’s complete vehicle 8

. Vehicle specific corrected based on RW
model — as delivered .
characteristic value OEM/Model specific
Level 4 OR (based on OBFCM or Model/IP Family specific P

OR e . average data

similar data provided by
. e IP family specific operators or adjustment .
IP family specific factor) Still to be

Vehicle variants (same Discussed

manufacturer/company, same OEM-resolution and

essential body parts, body type, assumptions for RW Regional with option to

BTE powertrain tech/energy carrier, OB Mlieels] ki performance corrected OIE) W S declared higher life
same axles/class). Can be per adjustment factor
incomplete.

Level 2 to be determined, necessary if we want to be aligned with the other SGs. Possible idea, extension of level 1 with split per vehicle segment and using sales
weighted characteristics for specific regions (EU, US, Japan, China etc)

Regional typical
General concept distinguishing per Regional inveniglron:r ;zlr:lecflocal .
powertrain tech/energy (EU/US/JP/KR/CN...) y or L . ) RegionSltll\u)itQ PeRice life
Level 1 . .. dard and Guidebook representative realistic Generic/regional ; .
carrier/size/emission standard an eg Guidebook, data or B’Fft‘(‘i?%d‘fpe
use. MOVES etc .
09/04/2024 (eg EEA guidebook) 1




Fugitive emissions/leakages

Brainstorming:

(JEvaporative emission: already existing in regulations on hydrocarbon (EU and
Japan has same similar requirements but US has additional requirements)

H, leakage aspect is a crucial point and more particularly during production
pathway (not part of SG4).

Need to review scientifically the leakage aspects of H,. When comes to tailpipe
emission we can certainly use the existing methods for H,.



SG4 Scope

different information and datasets

Provide a comprehensive methodology for calculating realistic GhG emissions and energy

consumption over vehicle use-phase at various levels of detail and considering the availability of

72 Generic global
=, factors- technology-
E| specific

«Tech-type

~Energy carrier/ fuel
+Average use

11

Technology Specific

+OEM-level resolution
and assumptions
regarding real world
performance

- Specific region/country
++elements of level 2

L2

13 |

=T 1

45 *Model specific value

’ «High-resclution RW
performance
-+elements of level 3

In-use energy consumption
& GhG emissions
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Regular consumptions

Maintenance

In — Use GhG emissions and energy consumption
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SG4 Boundaries

* Define service life (OEM or Default) - official db? Need to collect data and produce first table of
standards/datasets

* Define boundaries with other SGs

Proposed boundaries

| &

In-use energy consumption .
& GhG emissions \Regular consumptions Maintenance /

Covering activity from circulation to end-of-life

< < <
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CO,eq Calculation/Functional Unit

Lifetime GhG . [CO2eq] = GhG [CO2eq/km] * total average distance [km] + Maintainance *
occurrences + waste (total) ZCOzeq/km > L0V
gC02eq/tkm > HDV
gC02eq/pkm > HDV

& GhG [CO2eqg/km] = Energy consumption (MJ/km) * + Fuel Energy
Consumption (g/km) * + fugitive emissions + other emissions (TBD from the
guidebook)

Energy consumption OR Fuel energy consumption = TA Value (or equivalent) * RW correction factor
[Ivid, Ivl2, IvI3, Ivl4] * degradation factor [Ivi1, Ivl2, Ivl 3,Ivl 4] other factors (?)

/I\ FUNCTIONAL UNIT TBD
O [Energy and/or fuel mass] per [km — tkm — passenger km] for in-use consumption
L CO2 per spare part for consumables?

O CO2 per maintenance event?



Methodological guestion

* What happens if the user selects values from different levels because of data availability eg 4/6 values are
level 4 one value is level 3 and one is level 2?

* Is that acceptable? We use the guidebook method developed by UN ECE assessed every year and it is as
realistic as possible (NOT ALL countries)

* If yes, then lower levels should have more conservative values to encourage measurement/data provision

e Other boundaries to be included?



(JPN) Request to other SGs and Request from other SGs

iems [ owhichSG | from which G
1M =howroom N SGT Arreptthe Tequest

2. Provide the consumed energy for

maintenance parts (please refer 5G4-03- SG3/5G5 NA
JPNo2 for detail)

3. Provide GHG factors for each fuel (please SG6 NA
refer SG4-03-JPNo2 for detail)

4. Provide GHG factors for each energy
source (please refer 5G4-03-JPNo2 for SG6 NA

detail)
5. thd

09/04/2024

unit should be J, not
GHG

unit should be
GHG/Lor ks

unit should be
GHG/J
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Fuel Consumption/Efficiency

Applicable test
cycle-procedure

Normalization to
common reference
based on equivalence
matrix

OBFCM/Real
world correction

Energy & CO2
Factor (EF)

Equivalence matrix (for positive energy demand & mean efficiency)

NEDC




Level Concept for SG4 - Flowchart

CAR SERVICE

|4

09/04/

Lv4 Vehicle
CO2/EC data
available?

Lv4 Vehicle
charging data
available?

Lv4 Vehicle
maintenance
data available?

Lv Vehicle service
life data
available?

024

Lv3 Vehicle
CO2/EC data
available?

Lv3 Vehicle
charging data
available?

_—

Lv3 Vehicle
maintenance
data available?

_—

Lv3 Vehicle
service life data
available?

_—
_—

Lv2 Vehicle
CO2/EC data
available?

Lv2 Vehicle
charging data
available?

Lv2 Vehicle
maintenance
data available?

Lv2 Vehicle
service life data
available?

Lvl Vehicle
CO2/EC data
available?

— p—  ———

Lvl Vehicle
charging data
available?

_—

Lv1l Vehicle
maintenance
data available?

S ' RN EE—

)

Lv1l Vehicle
service life data

available?
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Level Concept for SG4 - OICA

SG6 topic (out of vehicle)
AC charging: efficiency is not Need further discussion
required due to on-board charger in OICA

Not clear what representativeness is.
OICA position after clarification

Energy consumption

Representativ

Reference Vehicle Maintenance Service Life
(ElERE Charging
General concept per Average homologation Generic
Level 1 powertrain tech /energy Global average | value nrermalizedte-WATR | charging efficiency Generic Generic/Global
carrier corrected-for RW-{global} (?)
. Regional
el charging efficienc Regional / Unique
Level 2 Sameas Lv 1 (EU/US/JP/KR/ Regional RW correction ging ¥ Generic/regional g L q
CN..) value service life
(standardised)
Representative vehicle for
each OEM-resolution and OEM average Regional with
Level 3 OEM/powertrain/energy OEM/National assumptions for RW efficiency OEM Specific option to
carrier (need to define performance (standardised?) declared higher life
criteria) i
Specific OEM’s vehicle OEM's specific High-resolution RW value Vehls:le spgcllflc N OE.IV.I/ModeI
Level 4 . (based on OBFCM or charging effi Model specific specific average
model vehicle model . .
similar data) y (standardised?) data
v
09/04 “Readily available Readily available Readily available from 25

reflecting regional use OEM



. Up to the relevant CP/
Level Concept for SG4 — Ricardo o e

simplified alternative 10/10/23

Representati Energy consumption

needed/used or not.

—

Reference Vehicle en

Average global or

Level 1 : . Generic global or Projected energy
. Global or regional homologation . .
(Generic) . . . regional mix use (current
General concept per regional value (ideally normalized . - . . .
. charging efficiency Generic by Generic global or policy); Default
powiaEll B fEnsy average (2 TYTATPY) COMEEIEC el (unless alread owertrain type regional factors fugitive
carrier (EU/US/JP/KR/  RW (global, e.g. SBTI ; e o E 1ok
. included in emissions +
CN...) value of 1.1, or regional . .
Level 2 RW if required by CP) homologation) degradation factors
Representative vehicle OEM model variant + OEM model- . . .
. . o Regional with As previous level,
model variant for each , . regional RW corr. or OEM model specific (for the ) e
Level 3 . OEM’s specific > . - . option for OEM to plus specific
OEM /powertrain . optional OEM specific efficiency representative . . e
(OEM) . vehicle model . . . : ) declared higher life sensitivities (to be
/energy carrier (need to alternative assumptions (standardised) configuration) by with evidence —
define criteria) for RW performance powertrain g
| Nonfe: OIS EICE , - Specific model/variant  As for Level 3, but  As for Level 3, but +0EM model-
Level 4 vehicle model and OEM’s specific . . p o e i
. . . . EC, plus high-resolution also by specific also by specific specific fugitive
(OEM variant /configuration vehicle model . . . . As for Level 3 L.
. o, il ey dis and variant RW value (based on model variant (if model variant (if emissions +
optimal) oS0 ENEINE U OBFCM or similar data) different) different) degradation factors

other options)
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J ap_an Positions on Level Concept

DAY e PG, P | |y PR —— .

Ul' AN DCCO l-lldl. O ICVCIgE Conccpl lb l—lUWbbdly 101 DUQ-

- set only "Level 4" to take care of all potential items (expect SG4 member to update them in excel file),
then SG4 makes a decision of the applicable items under the current ToR time scale (~2025).

| Level Concept for SG4

EFIETES
PHASE iveness

General concapt per Global Generic

Level 1 powerirain tech charging efficien
lenergy carmer e cy (?)
“Regional
Regional
Level 2 Sameaslv 1 (ELWUS/IPK Regional AW : charging efficien’
R/CN...) correction cy value
\mﬂiﬂll
Representative
vehicle for each : OEM-resolution and  OEM average
A OEM/Nation . -
Lovel3 OEM/powertrain‘ener al assumplions for RW efficiency
gy carier (need to performance (standardised?)
define criteria)

data) (smﬂadsed ?)

Generic

1 Generic/regional

OEM Spedific

Genenc/Global

Regicnal /

Umque service

Regional with
option o

declared higher

iife

OEM/Model

s High-resolution RW  Vehicle spedic
S vehicle m' vehicle g::coh‘ib:r‘ :?m%:r dmm 2 l Model specific l specific avorage
model

09/04/2024

<example>

PEV : X yrs/x km
HEV : Y yrs/v km
FCHV : Z yrs/z km
Others : XY yrs/xy km

: JPN pursues under the SG4 activities (some of items are still under the discussion)
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Level Concept for SG4 — UN F. Cuenot

applicati Reference Vehicle
on MENESS In-use Charging

Maintenance Service Life

Average homologation

Pre General concept per . Generic
. . Global value normalized to . - . .
vehicle Level 1 powertrain tech charging efficien Generic Generic/Global
<ale enangy easier average WLTP corrected for e
RW (global) ’
Pre . Regional .
. Regional . ) - Regional /
VeSS Level 2 Same as Lv 1 (EU/US/IP/K Reglona! RW charging efficien Generic/regional Unique service
sale R/CN...) correction cy value life

(standardised)

Pre OEM’s High-resolution RW Vehicle specific
. o , . o . . OEM/Model
vehicle Specific OEM'’s vehicle specific value (based on charging efficien e o
Level 4 . L Model specific specific average
sale model vehicle OBFCM or similar cy data
model data) (standardised?)
Post Individual Real vehicle
vehicle Same vehicle OBFCM or equivalent Real .
Level 5 : e : Proper values . mileage
sale Model/powertrain VIN specific on-board device maintenance e
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Up to the relevant CP/
region to decide what is
needed/used or not.

Level Concept for SG4 — Ricardo
feedback on potential revisions 10/10/23

Reference Vehicle

General concept per

Representati

veness

Energy consumption

Maintenance

Average regional
homologation value

charging efficiency

o |

Projected energy

Generic .
mix use (current

Level 1 1 lized t ' licy); Default
ceve . powertrain tech /energy Global average {deaiyiolmalizegit (unless already i py Generic/Global Policy), e_a_u
(Generic) carrier WLTP) corrected for RW included in powertrain factors fugitive
(e.g. basic global SBTI hormol atiéln) emissions +
value of 1.1) ™5 degradation
Regional +Regional RW +Regional charging Resianal AU piaus As previous level,
Level 2 Sameaslv1 (EU/US/IP/KR/ correction (can be =Lv1if efficiency value As for Level 1 gservice Iifeq plus specific
CN...) required by specific CP) (standardised) sensitivities?
Representative vehicle OEM model variant, OEM model- Regional with
Level 3 model variant for each OEM's specific regional RW corr. or OEM model specific (for the o tio%‘: for OEM to
OEM /powertrain . P optional OEM specific efficiency representative P . . As previous level
(OEM) . vehicle model . . . . ) declared higher life
/energy carrier (need to alternative assumptions (standardised) configuration) by with evidence
define criteria) for RW performance powertrain
T,Z:%S?gdsseac:: OEM's specific Specific model/variant  As for Level 3, but  As for Level 3, but OEM model-
Level 4 variant /configuration vehicle rr;odel EC, plus High-resolution also by specific also by specific As for Level 3 specific fugitive
(OEM+) 09(né/ ine bafter size and variant RW value (based on model variant (if model variant (if e%issions +
gine, LS OBFCM or similar data) different) different) degradation factors

other options, etc)



Level Concept for SG4 - JRC

Reference Vehicle P Maintenance Service Life

General concept per Regional Regional typical of vehicle Regional typical Regional typical
Level 2 powertrain tech/energy (EU/US/IP/KR/C  type representative or Real charging eff value (at Generic/regional service life for each
carrier N...) World (RW) vehicle level) vehicle type

Homologation value
corrected based on RW Vehicle specific
characteristic value (based charging eff (at
on OBFCM or similar data vehicle level)
provided by operators)

Specific OEM’s vehicle OEM'’s specific
model vehicle model

Model-region OEM/Model specific

Level 4 specific average data
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