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UN HDV Battery Durability Open Points:
OICA comments on JRC draft



Scope and application

break
out
Issue Sub issue Description of issue Current resolution (provisional) Status Relevant text Remarks group
need
ed
vehicle Japan EVE 55-03e No reason can be
Scope and application technologies To agree and text update E"g\R/SZ]Z {21120 |lRI5 O open HDV GTR 1.& 2. found to be different from LD
application
, GTR 22 drafted [ exceeding EU N2, N3, M2,M3
st 3,855kg] gEEn Al R & (2017/2400/EU;EU 2018/858)

OICA 58th EVE IWG:
N1,N2,N3,M2,M3

US EPA weight classes 2b up to 8

OICA comments:

Special purpose, off-road and all-wheel-drive vehicles shall be out of scope due to their relatively
small contribution of overall energy consumption over lifetime compared to on-road long-haul, regional delivery and
urban delivery heavy duty operations.

Hydraulically driven axles are not considered qualifying a vehicle being all-wheel drive.

Furthermore, contracting parties shall decide on even more exclusions such as special axle formulas or additional
axle numbers given especially in their markets (8x2, 8x6, 10x, ...).

Also importantly, vehicle classes comparable to European class “O” (semitrailers & trailers) which may be
electrified too in future, shall be in scope.



Small Volume Manufacturers

Issue Sub issue

Small Volume
Manufacturers

OICA comments:
 To be elaborated

Description of issue

definition of "small volume" for
HD

Current resolution (provisional)

Status

open

Relevant text

HDV GTR 2.

Remarks

Japan EVE 55-03e per CP decision
but no definition of "Small Volume
Manufacturers"

break out

group
needed



Definitions

break out

group
needed

Issue Sub issue Description of issue Current resolution (provisional) Status Relevant text Remarks

To review definitions in relation el ARG IS 0g il
Definitons UBE to be revised open HDV GTR 3. by driving WLTP, break off criterion.
to test procedure )
For HDV to be defined
ﬁf\é’D?/\;C_HEV Definition from GTR 21 open HDV GTR 3. BEV, OVC-HEV for HDVs
Battery vs Battery or REESS reference to GTR
REESS open HDV GTR 3.

15

OICA comments:

« 2.37. Rechargeable electrical energy storage system" (REESS): feasible to make reference to R100
and /or GTR 20:

» "Rechargeable Electrical Energy Storage System (REESS)" means the rechargeable energy storage
system that provides electric energy for electrical propulsion. A battery whose primary use is to supply
power for starting the engine and/or lighting and/or other vehicle auxiliaries’ systems is not considered
as a REESS. The REESS may include the necessary systems for physical support, thermal
management, electronic controls and casing




Issue

Battery performance requirements

Sub issue Description of issue

Different MPR on battery

Battery performance energy capacity for different
requirements HDV categories and mission
profiles
category
age/km/total

cycle energy or
number of full
cycles

MPR

OICA comments:

Current resolution (provisional)

Status

open

open

open

open

Relevant text

HDV GTR 5, 5.2

break out
Remarks group
needed

Different MPR on battery energy
capacity for different HDV categories
and mission profiles

JRC EVE-58-08e

OICA 58th EVE IWG

to be agreed

to be agreed

to be agreed

In HDV operations, utilization use cases are dependent from drivetrain power and maximum

permissible laden mass of the venhicle.

Batteries will age differently, due to very different energy throughputs during lifetime
Therefore OICA proposes to differentiate the MPR between N2, N3, M2, M3



Virtual Distance — V2X, ...

break out

Issue Sub issue Description of issue Current resolution (provisional) Status Relevant text Remarks group
needed

Virtual distance (V2X) V2X to be verified for HDVs as per GTR 22 ] open HDV GTR5.2 to be discussed

Necessary lifetime requirement for electric heavy duty vehicles, additional to age and range at and after main
lifetime pursuant to EU-VII draft:

» if not to come, virtual mileage to be added as done with pascar
» virtual mileage has to be based on worst-case energy consumption - how to determine?

Virtwal dist oz} = ( total discharge energy during V2X [[Wh] ]
irtuat distance (km) = \worst case certified energy consumption of PART B family [Wh/km]/

= For HDV, V2X has to take PTO work into account

» big IT process to be build to track running vehicles energy consumption during stand still or PTO mode - accuracy
not known, not sure if all events can be tracked

» For EU: virtual mileage based on Vecto per vehicle or as mean per HDBD family?

» What about US (GEM), Japan (fuel economy) and China (Stage-IV)

» Very complex process to be established

» Therefore energy MPR counter is useful to determine whether a vehicle is still valid for verification of Part A & B

against compliance conditions



In-use verification

break out

Issue Sub issue Description of issue Current resolution (provisional) Status Relevant text Remarks group
needed

In-use verification zﬂiﬂgfn 2 as per GTR 22 ] open HDV GTRG6.1 to be discussed

Part A

verification of open HDV GTRG6.1.1 QlEh 218 [BYIE IS 1D L e Seie

) as LDV

monitor

Part B

verification of open HDV GTR 6.1.2 OICA 58 EVE IWG to revise the LDV

battery one

Durabillity

OICA comments:
 To be elaborated
« Some comments on next slide
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In-use verification

44,  [To ensure the accuracy of the SOCESOCE monitors and also ensure that MPE. are
being met it was necessary to introduce a two part in-use verification process, with Part A
verifiring the aceuracy of the monitors and Part B verifying the battery durability against
MPE.|

Trentzsch, Ascel (D01)

010 =upports the Part A & B approach for HDV, as stated

durmz EVE IWG 0972022,

45,  Part A verification involves measurement of the UBE/eleciric rance under the H

applicable test procedure and determination of a measured SOCESQCE by dividing by the

Trentzsch, Aol (001) Gestern
Which has to be dafined for HDW

|

respective values from certification. Theze measured values gan then be compared to the on-
board values from the SOCESOCE monitors to ensure the accuracy iz within a given

ECE/TRANS/180/Add.22

tolerance. For this purpoze, the resolution of the on-board values from SOCE/SOCE was zet
to 1 part in 100, and the required accuracy defined by a statistical process as deseribed below. {

46.  |A pass or fail decizsion on a sample of vehicles will be reached through a statistical
procezs, which evaluates the average of the ratios of measured/on-board-indicated

Trentzsch, Ascel (D01)
Important to review for HDW complately.



In-use verification

48.  Due to the accuracy of the SOCE/SOCE. monitors being azsured through verification Trentzsch, Axel (001)
mn Part A it i3 possible to verify the battery durability of a sample of vehicles within Part B H Important MPR counter for HDV operations compared to
through remote collection of the on-board SOCE/S0CR values, together with informatonen Cmae=] DASRAT
the age of the vehicles, and the distance travelled pnd energy utilized. [Where a vehicle has Te---
been equipped with V2X capabilities, an equivalent virtual distance will be calculated vsing H {,ETRI:LET'E? {'llﬂ]l} o envaliate for HDV. Also ETO
the V2X discharge energy and the certified energy consumption. This will be summed with operations to be taken into accomnt, Better to introduce the
the distance travelled to calculate the total distance. This approach avoids the need for further energy utilization based MPE counter
testing of vehicles within Part B and enables a simple route to the assessment of a large
sample size of vehicles, thereby minimising the impact that cutliers (e.g. vehicles that haye
been uzed abnormally) may have on the sample result.
51.  To support this two part mn-use venification process, whilst minimising the burden of
increased testing for manufacturers within Part A two family concepts were developed
within the GTE. This includes the concept of a monitor family for use in Part A and a battery
durability family for Part B. This iz likely to reduce the need for additional testing where
multiple battery durability familiez may have the same characteristics with respect to
verification of the SOCESSQCE monitors. In addition, the Part A in-use verification for the
vehicles in the same monitor family may be combined between different regions with the
agreement of all Contracting Parties mmvolved. This contributes not only to minimise the Trentzsch, Axel (001) Gestern
testing burden but also to increase the verification robustness. However, this concept zhall Alzo taldng different vehicls categonies | classes of
i . . i : . : : - contracting parties into account for HDV|
not he applied for Part B since battery deterioration might be different in different regions

due to different uzage patterns and ambient conditions |



In-use verification — Family Concept

6.1.2. For Part B: Verification of Battery Durability

Only vehicles that are substantially similar with respect to the following
elements may be part of the same battery durability family:

1. {a3—Type of battery chemision

2. Battery Control Unit BCU (with relevant fonctions for battery
monitoring. estimations. and controls)
a. Or BMS
3. Operational strategy influencing the battery durabality

4. At the request of the OEM. additional family criteria may be alipned
with type approval authority

Coprembhemen mayo oo e o g Y g A gaer athor ahorgadorisfang hgers
L= = J e A = =
a nen neslisible influence on battery durabiliby-

il Type—of battery {dimencions fype of cell including format and
chemistry_capacity (Ampers hour) sominal voltage_seminal power

ci Dattar: management svetem (BMSY focith raosrde to battars durabilin

== . O e B = B, = a
monitoring aad estimatione-

R = = =5

e Papeiva snd setive thermal saangoemant of the hattas-

(el Tpeof electric snasay coavester batween 1] lectric maching and
batterr  hahaeen th racharos sluo 0 gud hattanr sad ey other
characterictice having 3 non nealigible influence on battery dursbility:

ECE/TRANS/180/Add.22
fea Dperation stratepy of all components influencing the battery dusability:




Issue

Frequency of
verifications

Frequency of verifications

Sub issue Description of issue Current resolution (provisional) Status Relevant text Remarks
[until 5 or 8 -
years] to be verified for HDVs as per GTR 22 ] open HDV GTR6.3.1

[At the option of
the Contracting
Party, the
verification of the
monitors shall
not be
mandatory [if the
annual sales of
the monitor
family are less
than 5,000
vehicles in the
market for the
previous year.]

annual sales of monitor family as per GTR 22 [] open HDV GTR6.3.1 to be discussed

OICA comments:

* To be elaborated
« Also dependent on vehicle availability on customer side
« During first years, little amount (compared to ICE fleet) will be available

break out

group
needed



Different possibilities for certification and In-
service testing of HDV and LCV

Issue Sub issue Description of issue

Verification procedure pre-check Annex 1 vehicle survey

To be checked with the new

verification of
SOCE monitor
procedure

test procedure

SOCE=UBEmeasured/UBEcer

tified *100

Charge/Discharge Chassis-Dynamometer Battery System -
T oo [l Aoy oer.

+ Simple/low effort
- Limited power level

Total vehicle coverage
to be evaluated

+ Simple/low effort
- Limited power level

Current resolution (provisional)

as per GTR 22 ]

as per GTR 22 ]

No limitation of discharge
power level

Chassis dyno already
established for light duty (in
GTR 22)

Additional test procedure
for determination of
reference value (during type
approval)

No fundamental impact
on customervehicles

Vehicle/ Battery operated
as customer experience

Need of chassis dyno for
ISC testing

Status Relevant text

open HDV GTR 6.3.2

open

Due to complexity
and lack of
accuracy when
dissembling single
packs or whole
systems and

reassamble with
virtual vehicle
control, OICA came
to the conclusion to
not consider it as a
technical feasible
procedure

break out
Remarks group
needed

Annex 1 see row 36 below

UBEmeasured and UBE certified
determined with the new test
procedure

However,
industry
continues to
develop a
universally valid
test procedure.

Our target is to
present results
during next IWG
EVE.



Statistical method — pass/fall

Issue Sub issue Description of issue Current resolution (provisional) Status

SIENSHEE e (o7 Number of [at least 3 and not more than  [at least 3 and not more than

statistics method difference,i.e. calculation of xi as per GTR 22 [] open
A value 5% as per GTR 22 ] open
parameters tp; n, parameters in the table to be as per GTR 22 ] open

tpzyN, tFl,N, and tr2 verified

A pattery durability tamily shall fail 1f less than YU per cent of monttor values
read from the vehicle sample are above the MPE or DPRL

For the pruposzes of thiz GTR. the first and second sub-parasraph zhall apply
* vears after its implementation in contracting parties laws.z

-0 -

For the clazzes of thiz GTRE . a monitoring phaze of X vears shall be given to
collect in-vehicle data from first electric hegyy duty vehicles in the market |

Relevant text

HDV GTR 6.3.3

HDV GTR 6.3.3

HDV GTR 6.3.3

HDV GTR 6.3.3

break out

Remarks group
needed
To be revised. Statistics, N tests,
tolerance 5% ...etc
Different HDV categories and
mission profiles?
Trentzsch, Axe (001)
Momtoring Phase as agread.



@ Part B: Verification of Battery Durability

Issue

Sub issue Description of issue Current resolution (provisional)

Part B: Verification of

Battery Durability

as per GTR 22 ]

Ejlt:cizgl;zzrly [yearly] as per GTR 22 ]
statistically adequate sample of

vehicles within the same

battery durability family. ... [but as per GTR 22 []
in principle should not be less

than 500].

A battery durability family shall

pass if equal to or [more than

90] per cent of monitor values as per GTR 22 []
read from the vehicle sample

are above the MPRi or DPRI.

Frequency of
verifications

Pass/Falil
Criteria for the
battery durability
family

Corrective
Measures for the
Battery Durability
Family

to be reviewed as per GTR 22 ]

OICA comments:

To be elaborated

Status

open

open

open

open

open

Relevant text

HDV GTR 6.4

HDV GTR 6.4.1

HDV GTR 6.4.1

HDV GTR 6.4.2

HDV GTR 6.4.3

Remarks

to be verified "yearly"

[but in principle should not be less
than 500].

to be discussed. Different HDV
categories and mission profiles

break out

group
needed



Process flow charts Part A, B

Issue Sub issue

Process flow charts for
Part A and Part B

OICA comments:
 To be elaborated

Description of issue

to be updated at the end

Current resolution (provisional)

as per GTR 22 ]

Status

open

Relevant text

HDV GTR 6.5

Remarks

to be updated at the end

break out

group
needed



Annex 1 Vehicle Survey

break out
Issue Sub issue Description of issue Current resolution (provisional) Status Relevant text Remarks group
needed

Annex 1 Vehicle to be updated in relation to the
Survey test procedure

HDV GTR Annex Japan EVE-55-03 Related to Part A

as per GTR 22 [] g procedure

OICA comments:
 To be elaborated




Annex 2 Values to be read from vehicles

Issue Sub issue Description of issue Current resolution (provisional)

Annex 2 Values to be

: Values 1-10 same of LDV or different as per GTR 22 ]
read from vehicles

energy throughput, capacity
Values 11-13 througput, total time of use of as per GTR 22 []
the battery

OICA comments:
 To be elaborated
* Needs to be verified on vehicles

Status

open

open

break out
Relevant text Remarks group
needed

HDV GTR Annex
2

HDV GTR Annex EU battery regulation to be
2 considered



Annex 3 Test procedure and determination of
performance parameters

Issue

Annex 3 Test procedure and
determination of performance
parameters

Sub issue

New test procedure to
be defined

Test instrumentation

Measurement

Test procedure

Required information

Description of issue

2.1.1 Bidirect
power suppli
2.1.2.Testr;
2.1.3 coolir
2.1.4. Soak\

2.2.1 Measurement items and accureaey

2.2.2 Measurement frequency

General information
Preparation of the test
Test sequence

The manufacturer shall provide the
following information required to conduct
the test procedure.

Current resolution (provisional) Status

open

Or,.

Ce O

[as per GTR 21 &
charging too high frequency

open

The manufacturer shall provide the
following information required to conduct
the test procedure.

[Boundary conditions that qualify vehicle for
testing

« Battery cell temperature normally
distributed with average temperature at Y C
and variance <Z

+ Average SoC normally distributed with
average value Y*% and variance <Z*

* Depth of discharge (DoD) : share of cycles

open

a aft/ng

Relevant text

HDV GTR Annex 3

=R.Annex 3-2.1

HDV GTR Annex 3 -
3.1.1

break out

group
needed

Remarks

Test boundary conditions to be defined:
Power of charging/discharging, AC vs DC,
temperature, SOC level and SOC swing...
Test repetitions, accuracy, distribution
OVC-HDV vs HEDV

Families definition

Battery energy, capacity ...

Temperature 15C, 25C OICA

OICA EVE IWG 58: To consider battery/vehicle not
allowing bidirectional charging

operational metrics 3.8.1

10Hz and 20Hz for driving; for charging?10Hz or
0.033 Hz (every 30 s)?

JRC EVE 54-05 test procedure
OICA EVE-57-10e test procedure
Draft figure in GTR HDV with the several steps

to define required information to conduct the test
specify if a bidirecitonal charging mode should be
activated



Issue

Performance
parameters

Performance parameters

Sub issue Description of issue

to defined UBE measurement
and calculation method

UBE certified
and measured

BolL Test:

Physical || SO¢F] @ soHq=100%
test
Dur-criteria
Energy Throughput 0 EFC*
and/or ]
Vehicle Age 0 years
SoH 1 ©100% t2
On-board
calculation
Lifetime

0 = certified capacity
N = in-service capacity

Current resolution (provisional) Status

open

In-Service Test:

SOCE | SoH, = X, kWh! X, kWh & 86%
Dur-criteria
XXXX EFC =
[l »
| >
Z years ;é x

SoH P

o

iI*U* dt
1

Lifetime

*CCC = Eatnvalant Enll Cvela

Relevant text

HDV GTR Annex

3-4

Remarks

To check instrumentation of HDVs
As an alternative to use of
measurement devices, use of on-
board measurement data

to check method for both HEDV,
OVC-HDV

Comments

>

»

UBE check via physical test

SOCE compares kWh
withdrawable from battery
with value at BoL

On board SoH monitor
checking SoH during vehicle
life

Comparison of SOCE with
SOCE status

at BoL

break out

group
needed



@ Annex battery charging procedure

Issue

Annex battery charging
procedure

Sub issue Description of issue

verify the need to define the
charging/discharging
procedure together with fully
charged and fully depleted
battery conditions

OICA comments:

To be elaborated

Current resolution (provisional)

End of discharge is reached
when [....].
Full charge is reached when

[..].

Status

open

Relevant text

HDV GTR Annex
4

break out
Remarks group

needed

to define the charging and
discharging procedure but also when
the battery is fully charged or fully
discharged. GTR 15 refers to driving
break off criterion

Very sensitive point. Current decreases by battery management reaching low capacities. Any
method proposals to be verified on test benches
See also slide 9, verification procedure



@ Further open points on JRC draft HDBD
procedure

developed 1n £ phases:
op F Trentzsch, Axel (001)
To bea changad

Phase 1:
(a)  Deliver a first version of a UN GTE on in-vehicle battery durability to AC.3
by November 2021 with; |
(L) Definition of and requirements for electrified yehicle hatterv performance
o
(i) FRequirements for reading and/or dizplaying battery health information and
uwsage data from the vehicle; and

(i) A provisional in-service conformity tegt which will include zeneric usage

criteria and a statistical method. H Trentzsch, Axel (001)
I - T e T e it For HDW no worldwide harmonized certification procedure is
Lyl A certain cerfification reference procedure for HD'W . to be able to evaluate eiven. Maeds to be evaluatad.

compliance aga l:l".".j

----------------------------------------------------------------------------------------------------- H Trentzsch, Axe (001)

Phaze 2: Difficult for us to predict neceszary HDW additions for Phaza
2 now. Meeds to be evaluated firther.
(k)  Develop a second version of the UN GTR on in-vehicle battery durability with o, Heess o he svuate =
the following:

(1) The development of a methodology to define Normal Usage Indices (INUT)
based on data read from vehicles

(ii) Fefined performance criteria requirements for in-vehicle battery durability
through aszseszsment of further modelling and data collected from real vehicles and the
uze of NUIz|



@ Further open points on JRC draft HDBD
procedure

(2) Discharge rates| ps determined by vehicle duty cycle and operator wse

including, but not limited to, vehicle speed, puxiliary loadsl towing, payload and ambient
conditions;

Trentesch, Aocel (001)
W25 for HDW?

Trentzsch, Ascel (001)
Thd, For HDV (reference certification procadura)

(b}  Charge rates, az determined by type [normal, fast, spper-fast) and frequency of
charging;

{c) Btate of charge (30C) window vszed in system operation of the battery and the
amount typically used between charge events (depth of discharge); |

Trentzsch, Aocel (D01)
HDV must meluds stand sl operations

Trentzsch, Aocad (001)
Definrtion other than Pascar required for HDW 2

d Battery temperature during operation eration includes all temperature
@ By P £ op (op pe addstionally MCE to be considerad

periods of charging and inactivity);|
(e)  Time (calendar life);
(£ Other uses not reflected in calendar life or distance travelled, such as Vehicle

to Grid (V23] or any PTO/auxiliary operations during stand-siHll|

Trentzsch, Ascel (001)
Thd, Whather capacity makes more zanse

Trentzsch, Accel (D01)
Same dizcnszsions as with light duty will come wp

Trentzsch, Aocad (001)

14. The extent and nature of battery degradation that will cceur iz a result of complex Tmportant addition for HDV

mechanizms and heavilv dependent on the batterv cell chemistrv and oneratine conditions. A

133 31331




@ Further open points on JRC draft HDBD
procedure

JRC
Management of battery degradation] @ H To be updated for HD'Vs
16.  Whilst manuofacturers have found it possible to establish the durability of specific H Trentzsch, Axe (001)
battery implementations sufficiently to bring the products to market with some degree of This could also lead to diffarant operating sirategies from
confidence that normal provisions for customer satisfaction and warranty terms gre beine =~~~ BEEPL OEM to OEM
met. not every ma._ﬂufacturer_is pstghhshmg durghdhtj-‘ m thﬂ_sa.me wayl| Manu&x:h.nem Trentzsch, Axel (001)
employ a wide variety of testing regimes often tailored to specific produet configurations, Thearefore it is necassary to infrodues 2 hannonizad referance

applications, customer groups, and geographic considerations | cartifieation procedure, which could be followad by all
___________________________________________________________________________________________ ccu:ltra.ctug :ﬂa.ﬂ'.l&u

17.  [To reduce the effect of capacity degradation on range, manufacturers may chooze to -

slightly oversize a PEV or OVC-HEV battery to allow the range to be maintained by H Trentzsch, Axel (001) _ _

widening of the state-of-charge (30C) window to make more capacity available as capacity %ﬁe references tgh @ deleted. But contend alsc valid for

degrades. Others may choose to design for a beginning-of-life range. and account for

degradation by warranting the battery to a specified degree of capacity retention over a

specified period of time or distance travelled. In the latter caze, the consumer i3 gxpected to

understand that a potential reduction in electric range i3 to be expected during the life of the

vehicle |




@ Further open points on JRC draft HDBD
procedure

23,  [To monitor degradation in-use, most manufacturers employ some form of in sitn, on- Uzing of energy for SOH could then lead to even higher
board capacity estimation through the BMS. This estimation can vary in accuracy and (HARCITREES.

precizion depending on a number of factors including the zensors and estimation algorithem

yged, the charge/dizcharge behaviour of the user, and the cell type and cell model parameters.

Proprietary algorithms gre psed to handle snaccuracies and output an estimate that can be

utilized by other systems within the vehicle. |

______________________________________________________________________________________________________ H Trentzsch, Axel (001) _ B
24,  [There are currently no requirements on the accuracy of on-board monitors and the Tah 2 evaluated for heavy duty vehicles additionally and

estimates generated are not typically easily acceszible to the vehicle uzer. The I'WG on EVE potentially different to passar
haz therefore made a decizion to zet the performance requirement in this field |

______________________________________________________________________________________________________ ‘ r_/‘ | FENEZSC, AE (UUL)



Further open points on JRC draft HDBD

L=

procedure

D. [Technical rationale and justification

25. The mandzte of the first phase of this GTE on in-vehicle battery durability includes
the development gf:

() Requirements for reading and/or displaying battery health information and
usage data from the vehicle;|

()  Requirements for electrified vehicle battery durability performance criteria;
and

ECE/TRANS/1380/Add.22

(c) A provisional in-service conformity test which will include generic usage
criteria and a statistical method.

Id) A reference certification procedure to check compliance apainsi

- e 52 " T 4 - a n" oo TTT T —T T - Ll . 2 .

JRC
To ba updatad

Trentesch, Aocel (001)
Shall ba m lme vath contrachng partes data acts
{(zerassabilit: of data)?

Trentzsch, Aocel (D01)
For HDV no world pode harmonizad battery capacity
cartification procedure exizting



@ Further open points on JRC draft HDBD

- procedure

30.  The key battery durability requirements set out within this GTR agg defined in terms

length of time_ o distance travelled pr energy utilized. This follows a similar format applied
by manufacturers when providing warranty for electrified vehicles.

Bl. In determining appropriate MPR valoes for this GTR the IWG on EVE considered a
range of publicly available data as well as input from stakeholders within the IWG, which is

summarised paragraphs 32. 1,37 below |

B2.  Warranty analysiz wag condugied by the US EPA to understand the current warranty
offering from manufacturers for electric vehicle batteries. The review primarily focussed on
the US market. but values were also consistent with typical offerings within the European
market. The review showed that batteries age coyered for failure for between 7 to 10 years
and typically up to 160,000 km". Warranties that define failure in terms of a specific capacity
retention specified between 60 and 73 per cent retention, most commonly 70 per cent
Warranty offerings of 8 years or 160,000 kilometres were found to be the most common. If,

DAREL 3 ARG AR

haz heen Yl ot

* Only one vehicle manufacturer provides warranty up to 1,000,000 km

ECE/TRANS/180/Add.22

33.  The Evropean Commizzsion’s Joint Research Centre (JR.C) has developed a dedicated

in-vehicle battery durability assessment module within its “Transport tEchnoloey and

A

Trentzsch, Axel (001)

HDVs do zlso demand enargy during standmgz still events
much 2z V2X and PTO oparations. Such evants do mfluence
the battery azing Sy, an additional MPR. counter for
mmimn allowable 300 expreszed a5 energy equivalent
zhall be mtroduced,

Trentzsch, Axel (001)

For HDW, since no field data i= available, a monitormz phase
was agreed. Withm that monitoring phase such data shall ks
collacted and serving for evaluatmg any MPE.

Trentzsch, Awel (001)
Neaeds full review for HDV, ses monitoring phase

Mobility Assessment’ (TEMA) platform. [This is based on performance-based models as this
class of models iz the most suitable to be used with large-scale real-world driving data. |

Trentzsch, Axel (001) Gestern £
Mot applicabla to and available for HDV.




Definitions

Trentzsch, Aocel (001)

Mot to exclude

..................................... exchizively electric machines a= propulsion energy
3.23 "Meaximum charging power" means the highest available charging power for " comverters and exclusively rechargaabls elactric

the considered Part B family | | energy storage systems as propulsion energy
324 “Non gif-vehicle charging hvbrid electric vehicle” (MOVC-HEWV) means an X

e —————— | | P Trontesch, mxel oon) _
3.25 [*PT0-operafion” means any energy thronghput during stand =till of the vehicle e To b'e remaved fom family enteria from our current point of

for operational purposes | . e

‘ H Trentzsch, Axel (001)

. 11 . Jhd, More presicel



Annex 2

Annex 2

Values to be read from vehicles:

1. On hoard SOCE value

2. D beard SOCTE <alya
EN Odometer (in lm)
_____________________________________________________________________________________________________ H Trentzsch, Axel (001) _
4. Date of manufacture of the vehiclel Tha defimtion of date of mamifacture should be “date of
' ' 1zsuing the vehicls documentation by the manufachuorer™ or so
A Total distance (sum of the distance driven and the virtual distance) [km], if —based on the confractmz parties” dafinitions

applicable



