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[bookmark: _Ref498940668]6.		In-Use Verification
6.1	Families Definition
Vehicles having the same characteristics with respect to their evaluation under Part A or Part B below shall be grouped into vehicle families for the purpose of compliance verification. Families under Part A shall have the same characteristics with respect to verification of the SOCR/SOCE monitors. Families under Part B shall have the same characteristics with respect to verification of battery durability and shall be subsets of Part A families. Families with same characteristics for what regards compliance verification shall be defined as follows: 
6.1.1. 		For PART A: Verification of monitors
Only vehicles that are identical with respect to the following elements may be part of the same monitor family:
(a)	Algorithm for SOH SOCE and SOCR calculation, including software version* 	Comment by MaN_0103:  Justification: Use SOCE and SOCR instead of SOH
(b)	Sensor configuration (for sensors used in the SOCE and SOCR SOH calculation)	Comment by MaN_0103:  Justification: Use SOCE and SOCR instead of SOH
(c)	Type of battery (or cell?) (including material, format chemistry)	Comment by Comments OICA TF EVE: This should assume similar specifications for battery pack (Cell level should not matter)	Comment by MaN_0103:  Justification: details from Part A on type of cell can be moved here and deleted there	Comment by Japan 07-January-2021: Cell should be used because different capacities can be defined as the same family. The definition in WLTP is proposed to be unified by "type of cell".
(d)	Battery management system (BMS) with regards to battery durability monitoring and estimations* 	Comment by MaN_0103:  Justification: only parts which are dealing with battery durability monitoring parameters should be in the scope; BMS too general; need to be more specific
(e)	Type of vehicle (PEVs or OVC-HEVs)
*The monitor family may be extended in the case of a different algorithm or BMS if there is sufficient evidence that the performance of the monitor will not be affected (also valid for battery durability family according to 6.1.2.).
6.1.2. 		For Part B: Verification of Battery Durability 
In addition to the requirements of paragraph 6.1.1. of this UN GTR for the monitor family, Oonly vehicles that are identical with respect to the following electric powertrain/transmission characteristics may be part of the same battery durability family:	Comment by MaN_0103: Already described requirements do not need to be repeated…reference sufficient.
(a)	Type and number of electric machines: construction type (asynchronous/ synchronous, etc.), type of coolant (air, liquid) and any other characteristics having a non-negligible influence on durability performanceelectric energy consumption and certified range;	Comment by MaN_0103:  Justification: energy and range durability performance is in the scope; energy and range are clear from the context, so wording durability performance sufficient
(b)	Type of traction REESS (size, besides the type of cell, including material, format and chemistry, capacity (Ampere-hour), nominal voltage, nominal power, type of coolant (air, liquid)); 	Comment by MaN_0103: Not required, no value, not used in WLTP	Comment by MaN_0103: Additionally to what is described in 6.1.1.
What is already described in 6.1.1. can be deleted here
 (c)	Battery management system (BMS) 	Comment by MaN_0103: Already described in 6.1.1.
(d)	[Worst case energy efficiency of the vehicle (if different); Insulation/packaging of the battery should be the same]	Comment by MaN_0103: Justification: intention clear, better wording required, needs further discussion
(e)	Transmission type (e.g. manual, automatic, CVT) and transmission model (e.g. torque rating, number of gears, numbers of clutches, etc.);
(f)	Number of powered axles;
(g)	Type of electric energy converter between the electric machine and traction REESS, between the traction REESS and low voltage power supply and between the recharge-plug-in and traction REESS, and any other characteristics having a non-negligible influence on durability performance electric energy consumption and range under WLTP conditions;	Comment by MaN_0103: Most likely will have a negligible influence on battery durability
(h)	Operation strategy of all components influencing the durability performanceelectric energy consumption within the powertrain;	Comment by MaN_0103:  Justification: energy and range durability performance is in the scope; energy and range are clear from the context, so wording durability performance sufficient
(i)	n/v ratios (engine rotational speed divided by vehicle speed). This requirement shall be considered fulfilled if, for all transmission ratios concerned, the difference with respect to the n/v ratios of the most commonly installed transmission type and model is within 8 per cent

6.2		Information gathering
The following information shall be made available to the authorities by the manufacturer: Annual report on relevant warranty claims, annual statistics on repairs for batteries and other systems that might influence the electric energy consumption of the vehicle.  
[bookmark: _Hlk51852096]6.3		Frequency of verifications 	Comment by MaN_2602: Moved to new paragraph 6.3.1.
The manufacturer shall complete the procedure for in-use verification for Part A at least every two years until 8 years after the last vehicle of each type is sold and report the results of the verification to the authorities. The authorities may decide to proceed with their own verification of Part A, at a frequency and magnitude based on risk assessment, or request more information from the manufacturers. 
The authorities shall complete the verification of Part B on a frequency based on risk assessment. 

6.3		PART A: Verification of SOCR/SOCE monitors 
6.3.1	Frequency of verification
	The manufacturer shall complete the procedure for in-use verification for Part A at least every two years until 8 years after the last vehicle of each monitor family is sold and report the results of the verification to the authorities. The authorities may decide to proceed with their own verification of Part A, at a frequency and magnitude based on risk assessment, or request more information from the manufacturers. 
6.3.2	Verification procedure
In order to verify the SOCR/SOCE monitors, the SOC/SOCR monitorvalues for range and battery energy shall be determined measured at the time of the verification (SOCEmeasured/SOCRmeasured) and compared with the related values from the monitors read from the vehicle (SOCEvehicle/SOCRvehicle). In cases where the monitor has a flag for not being able to monitor accurately according to Annex 2, Case A, then these vehicles shall be excluded from further testing, or corrected by using them appropriately until the flag disappears and then tested. 
The measured SOCRmeasured/SOCEmeasured values shall be determined by dividing the measured values for range and battery energy by the certified declared values of range and battery energy.




The SOCRmeasured/SOCEmeasured shall remain more than 95% of SOCE read from the vehicle.	Comment by MaN_2602: Covered by tolerance paragraph 6.3.3.
Both range and battery energy shall be measured during Part A according to the range test procedure defined in the relevant legislation.
An adequate number of vehicles shall be selected from the same monitor family for testing following a vehicle survey (see annex 1) containing information designed to ensure that the vehicle has been properly used and maintained according to the specifications of the manufacturer. The following statistics shall be used to take a decision on the accuracy of the monitor.	Comment by MaN_2602: Move to new 6.3.4.

6.3.3		Tolerances	Comment by MaN_2602: Proposal to put the tolerances in a separate paragraph.
For category 1-1 and 1-2 vehicles, the SOCEmeasured value shall be equal or less than the SOCEvehicle value plus 5%.
Tolerances for the SOCE monitor of category 2 vehicles and for the SOCR monitor of all vehicles in the scope of this GTR will be set in an amendment to this GTR.
Statistics:
Separate statistics shall be calculated for the SOCR monitor and the SOCE monitor.
A vehicle test shall be considered a fail (f) when the measured SOCR/SOCE is less that the 95% of the value of the SOCR/SOCE monitor	Comment by MaN_2602: What is a pass/fail will be defined in the statistical method.

The statistical method need to respect the tolerances.
A vehicle test shall be considered a pass (p) when the measured SOH is more than the 95% of the SOCR/SOCE monitor value. 

6.3.4 		Statistical method for Pass/Fail decision for a sample	Comment by MaN_2602: What is a pass/fail will be defined in the statistical method.

The statistical method need to respect the tolerances and not require more vehicles if measurements are inside the tolerances.
	Separate statistics shall be calculated for the SOCR monitor and the SOCE monitor.
An adequate number of vehicles shall be selected from the same monitor family for testing following a vehicle survey (see annex 1) containing information designed to ensure that the vehicle has been properly used and maintained according to the specifications of the manufacturer. 
The following statistics shall be used to take a decision on the accuracy of the monitor.
[Statistical method need to be inserted  currently three options available]


6.3.5 		Corrective measures for the monitor:
A fail decision for the sample means that the monitors fail to report accurately the durability of the system and appropriate action shall be taken by the OEM with the agreement of the authority. This may lead to the requirement that the OEM brings all vehicles in the same monitor family in conformity by repairing or replacing the faulty monitor including the relevant sensors or applying software measures. 
A pass decision or correction of the non-conformity is required for proceeding with Part B (i.e. the verification of the Battery Durability).












6.4		PART B:  Verification of Battery Durability
The authorities shall take a decision for what concerns the application of the Part B of this GTR to Small Volume Manufacturers.	Comment by MaN_2602: Could be moved to the beginning the GTR.
Maybe to general section?
6.4.1		Frequency of verification 
Data shall be collected yearly by the authorities from a statistically adequate sample of vehicles within the same battery durability family. The decision on the number of the vehicles in the sample may be taken by the authority based on risk assessment methodology, but in principle should not be less than 500. If the number of vehicles in the sample is less than 500, then the vehicle survey in Annex 1 shall be used to decide whether the vehicle has been abnormally used and therefore should be excluded from the sample. 
6.4.2.		Required indicator read outs for battery durability verification
The data read outs shall be those of the SOCR/SOCE monitors of category 1-1 and 1-2 vehicles (SOCEvehicle) (and other relevant data tbd). 
Monitor values should not be considered for the Part B verification in cases they are flagged according to the guidelines defined in Annex 2, Case A or Annex 2 Case B.
· [bookmark: _GoBack]Annex 2 Case A is indicating that the monitor is not providing an accurate value. In this case, the manufacturer shall provide guidance on what is required to make the monitor able to provide an accurate value.
· Annex 2 Case B is indicating that the vehicle has been extensively used.
SOCE monitors of category 2 vehicles and SOCR monitors of category 1-1, 1-2 and 2 vehicles will be required data read outs with amendment to this GTR.	Comment by MaN_2602: Monitoring only…so not required for durability evaluation.
The authorities shall take a decision for what concerns the application of this GTR to Small Volume Manufacturers.	Comment by MaN_2602: Moved to the top of paragraph 6.4.
6.4.3		Pass/Fail Criteria for battery durability family
All vehicles read out in a calendar year according to paragraph 6.4.1. shall be taken into consideration for the pass/fail evaluation of a battery durability family.
A family shall pass if equal or more than [90%] of SOCR/SOCE values read from the vehicle  sample (SOCEvehicle) are above the MPRi or DPRi, i.e. 90% would still pass.	Comment by MaN_2602: Monitoring	Comment by MaN_2602: MPRi defined above in a correct way?
 If not, that need to be done

For me clear but not for a reader who was not involved.
A family shall fail if more than [10%] of SOCR/SOCE values read from the vehicle sample (SOCEvehicle) are below the MPRi or DPRi, i.e. 10,1% would fail.	Comment by MaN_2602: Monitoring
Pass/fail criteria for SOCE values of category 2 vehicles and SOCR values of category 1-1, 1-2 and 2 vehicles read from the vehicle sample will be defined in an amendment to this GTR.	Comment by MaN_2602: Monitoring…means no pass/fail for SOCE Cat.2 and SOCR (all veh.)
6.4.4		Corrective Measures for the Battery Durability Family
[bookmark: _bookmark8][bookmark: _bookmark9][bookmark: _bookmark10]In case of a fail for a battery durability family, corrective measures shall be taken with the agreement of the approval authority in order to bring the family or part of the family affected by the issue in conformity.
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