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3 general comments

1) As a matter of principle, we understand the urgency of finishing the HDV 

GTR battery durability Phase 1 drafting in time, thus OICA would like to 

support any editing of [**] Square brackets. E.g. in a dedicated break-out 

session.

2) However, as detailed discussions on the Alternative Method (C/D test) 

have not been completed OICA is convinced that C/D must be discussed 

in Phase 2.

3) Monitoring of Energy throughput is common sense as we understand. An 

energy throughput MPR shall be monitored and adopted based on the 

monitoring results.



Pilot Phase – what did we do?

Guidelines agreed to have in common:

▪ 1a or 1b or 2 based on v17-update text

▪ Tests to be done at OEMs premises

▪ No other OEM will participate at other pilot phase tests

▪ Technical Service or authority is witnessing the tests as applicable in the short notice

▪ Details as:

▪ road gradient, break-off criteria, pass/fail tolerance, repeatability, reproducability, 

▪ Accuracy requirements, frequncy requirements

▪ Testing devices, battery construction/geometry impact on testing devices/locations

▪ Participation during tests:

▪ 1-3 days

▪ Whole day

▪ Part day

▪ Result evaluation

▪ External verification of voltage and current: OEMs try to organize measurement clamps (preferrably HIOKI as

mutual industry standard)

▪ At least break-out boxes will be used



Pilot Phase Tests: promising but challenging

Very promising results with some issue to work on!

But: everything with huge planning effort in advance, own tracks, no customer vehicles, every equipment available!



Pilot Phase Summary

Main goals:

Show accuracy of SOCE prediction

Demonstrate test procedure feasibility

➢On-board sensors reliable

➢Ultra-low SoC break-off criteria impractical to reproduce

or meet

➢Differences between UBE and UBC due to load profiles

(route, mass, acceleration, deceleration, recuperation)



Definitions & Abbreviations



E-HDV tests: we have to close the gaps

Comments

▪ Rational should be ready before regulation 

drafting which shows that HDV ZEV 

experience is still at a very low level

▪ Exemptions to be shifted to cps individual 

decision supported

▪ For OICA most importantly the link and 

differentiation between REESS and Battery 

shall be clarified. Proposal: keep battery in 

the text and relate it to REESS

▪ PTO-operation [see R49, rev.07: 2.1.56. 

without engine-reference]: "Power take-off 

operation" means any energy output for 

the purposes of powering auxiliary. (taking 

vehicle and V2X auxiliar into account; 

reference to traction battery necessary?)



Example: Re-definition of PTO and add ePTO

Definitions 2.51. of UN-R49-07 defines "PTO unit", but since PEV/OVC-HEV has the following PTOs, 

So new definitions of PTO and ePTO are required. (see below 3.17 and 3.**)

OICA propose that PTO be defined as case 1)

OICA porpose that ePTO be defined as Case 2) and 3)

Or PTO and ePTO as defined by 4)

1) Power is taken from the gearbox connected to the drive motor set by the OEM, and used as an 

external power source. = Gearbox PTO → PTO

2) A dedicated motor set by the OEM drives a hydraulic pump, etc., and serves as an external 

power source. = Mechanical PTO → ePTO

3) Power is supplied to the equipment set by the body manufacturer to drive the installed 

equipment. = Electrical PTO → ePTO

Or

4) Any e- or PTO means an internal combustion engine-, gearbox- or electric-machine-driven 

output device for the purpose of powering auxiliary, vehicle & trailer mounted, equipment.



Example: Re-definition of PTO and add ePTO

Definitions 2.51. of UN-R49-07 defines "PTO unit", but since PEV/OVC-HEV has the following PTOs, 

So new definitions of PTO and ePTO are required. (see below 3.17 and 3.**)



MLR & MPR



MPR for GTR22b

If CP wants to introduce the MPR (regulatory value) within the HDV GTR22b, OICA proposes that it should 

be used as a provisional value until the monitoring is completed and that there will be an opportunity to 

reconsider grouping (based on HDV types and use-cases) after the monitoring is completed.

Optional MPR tables is a feasible proposal!

Conclusion

For HDV industry, use-case and vehicle type dependent MPR are key for fair treatment and to meet feasible customer 
needs. Oversized MPRs may lead to oversized batteries just to fulfill the law, to the drawback of customers due to 
increased vehicle weights, less payload etc. (we will not comment prizing due to competitional law)



Dedicated comment on vehicles <16t

As with GTR22, we calculated the Energy Throughput 

which is the MPR index for 5 years and 8 years.



Virtual Distance & Energy Throughput



➢ Challenges with virtual distance on LDV formula:

▪ PTO energy during driving is not properly accounted 

▪ Separate between energy for propulsion and energy for other purposes 

(PTO, V2X, etc.)

▪ VD formula valid for LDV is not representative for HDV

▪ Verification of the virtual distance is challenging for HDVs

➢ Energy throughput is the preferred measure in addition to mileage and 

age for battery deterioration

▪ Energy throughput should be monitored and set in phase 2

➢ Virtual distance may be evaluated during the monitoring phase and decided in 

phase 2

ENERGY THROUGHPUT DEFINES THE ZEV 

TRUCK – VIRTUAL MILEAGE FEASIBLE 

BASED ON PROPULSION!
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Workaraound LDV:

➢ For LDV, VD was introduced in phase 1, verification procedure was introduced in phase 2

➢ Therefore, it is important to consider the possibility for verification

HDBD-VIRTUAL DISTANCE PROPOSAL COULD 

BE KEY.

With this formula we see a very feasible solution for VD: 

Additionally:

• The current verification procedure is adapted from LDV but needs more elaboration for 
HDV

• In order to verify virtual distance, both total discharge energy and total propulsion 
energy need to be verified

• Total discharge energy = Energy throughput

• Total propulsion energy needs to be agreed and defined. In the case of LDV, energy 
consumption is a certified value from WLTP



Energy Throughput Alternative proposal: 

addition to Part B
➢ In-use Verification

6.4 Part B; Verification of Battery Durability

At first, evaluate MPR simply based on age and mileage (= odometer) 

even if PTO or ePTO is installed.

If it passes, the evaluation ends.

If it fails, move to Part C to investigate and evaluate the impact of PTO and ePTO.

6.X Part B step 2; 

Re-evaluate families that failed Part B using energy throughput. 

Because there are various types and usage methods of PTO and ePTO, 

energy consumption may not be simply converted to mileage (virtual distance). 

Therefore, it will be evaluated using energy throughput compared with energy throughput 

percentiles of the samples.

OICA would like to propose the details by the next EVE Meeting.

We are summarizing this proposal in OICA.



Pass/Fail criteria



➢ The current statistical method was developed for LDV which was established on 

field data and was based on the assumption of homogeneity in the customer 

usage

➢ It was intensively discussed at EVE46, EVE48 and EVE 49 etc. with simulation 

and statistics for LDV, EVE-46-16e, EVE-48-02e, EVE-48-03, EVE-49-03e.pdf

➢ It is highly appreciated to have a dedicated meeting with JRC and interested 

stakeholders to discuss and investigate the applicability of the same statistical 

method for HDV, most likely adaptions need to be made.

TOLERANCE AND PASS/FAIL CRITERIA 

FOR BOTH PART A AND PART B



➢ Each vehicle is a tailor-made work tool for 

a customer. Applying the same strategy for 

vehicle test sample size (3-16) as light-

duty/passenger vehicles would create an 

enormous testing burden for all HDV 

manufacturers and should be avoided. 

➢ We would like to see the impact of sample 

size on the current statistical approach 

from JRC simulation and discuss the 

applicability of the method and parameters.

VEHICLE TEST SAMPLE SIZE



UBC vs. UBE. OICA compromise proposal: keep both in 

parallel – monitoring 

Conclusion

▪ Capacity is the same in the charging and discharging phase (e.g. Coulomb efficiency approximately 100%)

▪ Capacity is more reproducibly measurable, since only the current sensor with very high accuracy (e.g. error << 1%) is used.

▪ Capacity can be measured easily and reproducibly as well as technology neutral during the charging process at the 
charging station. Easy to replicate by third-party organizations or even by customers. Which leads to given transparency 
and possible validation at all time. 



Items for Phase 2

➢Chassis dyno method

➢Pass/Fail criteria review

➢MLR (minimum lifetime requirement – km, age, energy

throughput) and MPR (SOCE requirement) definition
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