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 [5.14.2.	Low temperature family for PEVs (UBE family criteria)	Comment by Rob Gardner 14-April-2020: TBD
5.14.2.1.	UBE Family criteria
5.14.2.1.1.	Only vehicles which are identical with respect to all the following characteristics are permitted to be part of the same low temperature UBE  Family:
(a)	REESS (type and chemistry);
In order for vehicles to be considered to belong to the same UBE family, the variation in battery capacity shall not exceed [X] per cent of the vehicle with the lowest capacity within the family.
(b)	Battery management system (BMS);
Pre-heating of the REESS (option, default or not available) 
(b)	The vehicles shall have a variation in battery capacity of no more than [X] per cent of the vehicle with the lowest capacity;(c) 	Pre-heating system of the REESS;
(d)	Interior heating system;
(e)	REESS insulation;
(f)	Vehicles driving modes.]

	
5.14.2.2.	Vehicle selection for PEV	Comment by MaN_Charging_1704: Vehicle selection shifted to Annex 13.
5.14.2.2.1.	Determining the worst case PER ratio in the case of the PEV Type 6 test procedure 
Within a given interpolation family, select the Type 6 vehicle test data corresponding to the vehicle with the smallest REESS, largest cabin size (by volume) and least number of powered axles. If multiple cabin heater types exist for this vehicle configuration, select the highest energy consumption heating device within this vehicle’s subgroup. If optional features exist for cabin thermal conditioning or REESS conditioning, select the vehicle configuration without this option (if possible).  The PER ratio is applicable to all vehicles within the interpolation family, and only the selected vehicle must perform Type 6 testing. 
As an alternative, the PER ratio may be further sub-divided by REESS capacity within an interpolation family. Within this configuration, select the vehicle of equivalent REESS capacity with the largest cabin size. If multiple cabin heater types exist for this vehicle configuration, select the highest energy consumption heating device within this vehicle’s subgroup. If optional features exist for cabin thermal conditioning or REESS conditioning, select the vehicle configuration without this option (if possible). The PER ratio is applicable to vehicles within the interpolation family of equivalent REESS capacity, and only the selected vehicle must perform Type 6 testing.] 



[bookmark: _Toc35512594][bookmark: _Toc35512995][bookmark: _Toc35598522]Annex 13 - Sub-Annex 1
[bookmark: _Toc35512595][bookmark: _Toc35512996][bookmark: _Toc35598523]		Pure electric and hybrid electric vehicles
		(…)
2.	Test vehicle
2.1.	General
	The test vehicle shall conform in all its components with the production series, or, if the vehicle is different from the production series, a full description shall be recorded. In selecting the test vehicle, the manufacturer and the responsible authority shall agree which vehicle model is representative for the Type 6 family.
The vehicleNOVC-HEVs and OVC_HEVs to be tested shall be representative of the family for which the Type 6 data are determined, as described in paragraph 5.14.1. of this UN GTR and 2.6.2.2. and 2.2.1. of this annex.
PEVs to be tested shall be representative of the family for which the Type 6 data are determined, as described in paragraph 5.14.2. of this UN GTR and 2.2.2. of this sub-annex.
2.2.	Selection of vehicles for Type 6 testing
2.2.1.	Selection of NOVC-HEVs and OVC-HEVs for Type 6 testing	Comment by MaN_Charging_1704: To be discussed.

Specific provision required in addition to paragraph 2.6.2.2. with respect to parent/child vehicle concept?
	[Text required]
2.2.1.1.	Definition of parent vehicle (mandatory to be measured)	
	[Text required]
2.2.1.2.	Definition of child vehicle (optional to be measured; calculation schemes are prepared in the case that the child vehicle has been measured or not)
	[Text required]
2.2.2.	Selection of PEVs for Type 6 testing	Comment by MaN_Charging_1704: Copy of text in the comment from main body of GTR.

Determining the worst case PER ratio in the case of the PEV Type 6 test procedure 

Within a given interpolation family, select the Type 6 vehicle test data corresponding to the vehicle with the smallest REESS, largest cabin size (by volume) and least number of powered axles. If multiple cabin heater types exist for this vehicle configuration, select the highest energy consumption heating device within this vehicle’s subgroup. If optional features exist for cabin thermal conditioning or REESS conditioning, select the vehicle configuration without this option (if possible).  The PER ratio is applicable to all vehicles within the interpolation family, and only the selected vehicle must perform Type 6 testing. 

As an alternative, the PER ratio may be further sub-divided by REESS capacity within an interpolation family. Within this configuration, select the vehicle of equivalent REESS capacity with the largest cabin size. If multiple cabin heater types exist for this vehicle configuration, select the highest energy consumption heating device within this vehicle’s subgroup. If optional features exist for cabin thermal conditioning or REESS conditioning, select the vehicle configuration without this option (if possible). The PER ratio is applicable to vehicles within the interpolation family of equivalent REESS capacity, and only the selected vehicle must perform Type 6 testing.] 
	Comment by Iddo Riemersma: … smallest REESS capacity, largest cabin size (by volume) and least highest number of powered axles.

	[Text required]
2.2.2.1.	Definition of parent vehicle (mandatory to be measured)	
	[Text required]
2.2.2.2.	Definition of child vehicle (optional to be measured; calculation schemes are prepared in the case that the child vehicle has been measured or not)
	[Text required]
2.3.	Run-in of test vehicle	Comment by MaN_Charging_1704: New numbering required, otherwise new paragraph 2.4. would have belonged to run-in of test vehicle.
The vehicle tested according to this sub-annex shall be presented in good technical condition and shall be run-in in accordance with the manufacturer’s recommendations. In the case that the REESSs are operated above the normal operating temperature range, the operator shall follow the procedure recommended by the vehicle manufacturer in order to keep the temperature of the REESS in its normal operating range. The manufacturer shall provide evidence that the thermal management system of the REESS is neither disabled nor reduced.
2.3.1.	OVC-HEVs and NOVC-HEVs shall have been run-in according to the requirements of paragraph 2.3.3. of Annex 6.
2.3.2.	PEVs shall have been run-in at least 300 km or one full charge distance, whichever is longer.
2.4.3.	All REESS having no influence on CO2 mass emissions shall be excluded from monitoring. 
(…)
3.4.3.3.3.	[The constant speed segment CSS according to paragraph 3.4.3.3.2. is required for the parent vehicle but shall be excluded for the child vehicles belonging to the same UBE family]	Comment by MaN_Charging_1704: Constant speed can only be skipped for the child vehicle.
4.	Parameter and cCalculations for hybrid electric and pure electric vehicles.	Comment by MaN_Charging_1704: Paragraph is showing parameters as well as calculations	Comment by Iddo Riemersma: Can be omitted, if that is covered in 2.2.2.2.
[4.1.	Parameters for NOVC-HEVs, OVC-HEVs, and PEVs	Comment by MaN_Charging_1704: Table moved from the PEV to paragraph 4.1. as it is showing an overview of all parameters
 Fits better here.
Required parameters to be determined for NOVC-HEVs, OVC-HEVs and PEVs are indicated in Table S-A1/1. 


Table S-A1/1
Required parameters to be determined for NOVC-HEV, OVC-HEV and PEV on the Type 6 test.	Comment by Iddo Riemersma: Are these parameters required both for ‘parent’ and ‘child’ vehicles? If that is the case, why do we use the calculation of ‘child’ parameters by taking the ratio from the ‘parent’ in par. 4.2.2.?
If that is not the case, it should be clarified what to measure for the ‘child’ vehicle. 
There is also no reference to the (optional) city cycle results
	
	Gaseous compounds (M), 
particulate matter (PM), 
particle number (PN) 
	CO2 / Fuel consumption
	Fuel efficiency (FE)
	Electric energy consumption
(EC)
	Electric ranges

	NOVC-HEV
	
(For 4 Phases:
Calculated according to Annex 8, Table A8/5, step 6
For 3 Phases:
Calculated according to Annex 8, Table A8/5, step 5)


(calculated according to paragraph 4 of Annex 7)


(calculated according to paragraph 3.4 of Annex 7)

	[
(Calculated according to Annex 8, Table A8/5, step 6)]


	NA	Comment by Iddo Riemersma: There is a fuel efficiency for NOVC-HEV, but it is not needed. NA is therefore incorrect. 
Should we specify ‘no’ or  ‘exempted’, or is it clear when the cell is just empty?

	NA
	NA

	OVC-HEV
	[Mi,weighted,-7°C
(For 4 Phases:
Calculated according to Annex 8, Table A8/9, step 2)]

Mi,CD,c,-7°C (for each CD cycle)
(For 4 Phases:
Calculated according to Annex 8, Table A8/8, step 6
For 3 Phases:
Not step available yet)

Mi,CS,-7°C (For 4 Phases:
Calculated according to Annex 8, table A8/5, step 6
For 3 Phases:
Calculated according to Annex 8, Table A8/5, step 5)

[PNweighted,-7°C]
[For 4 Phases:
Calculated according to Annex 8, Table A8/9, step 2]

PNCD,C,-7°C (for each CD cycle)
(For 4 Phases:
Calculated according to Annex 8, Table A8/8, step 6

PNCS,-7°C (calculated according to paragraph 4 of Annex 7)


[PMweighted,-7°C]
For 4 Phases:
Calculated according to Annex 8, Table A8/9, step 2

PMCD,c,-7°C (for each CD cycle)
(For 4 Phases:
Calculated according to Annex 8, Table A8/8, step 6
For 3 Phases:
Not step available yet)

PMCS,-7°C
(calculated according to paragraph 3.4 of Annex 7)
	[
(Calculated according to Annex 8, Table A8/5, step 6)


(Calculated according to Annex 8, Table A8/8, step 13)


(Calculated according to Annex 8, Table A8/9, step 8)


	
	EC-7°C
Calculated according to Annex 8, Table A8/9, step 7)

[ECp,-7°C]
Calculated according to Annex 8, Table A8/9, step 7)

[DC]
Yes?
	[AER-7°C]
(calculated according to paragraph 4.4.1.1. of Annex 8)

EAER-7°C
Calculated according to Annex 8, Table A8/9, step 8)


	PEV
	
NA

	NA
	NA
	EC-7°C
(Calculated according to Table S-A1/2, step 5 of this sub-annex)

ECp,-7°C
(Calculated according to Table S-A1/2, step 5 of this sub-annex)
	PER-7°C
(Calculated according to Table S-A1/2, step 4 of this sub-annex)

[PERcity,-7°C]
(Calculated according to Table S-A1/2, step 4 of this sub-annex)



4.2.		Calculation of parameters for NOVC-HEVs and OVC-HEVs	Comment by MaN_Charging_1704: New paragraph 4.2. is showing the calculations for NOVC-HEVs and OVC-HEVs
4.1.1.		Parameters for NOVC-HEVs and OVC-HEVs
4.2.1.		Calculation of parameters for the parent vehicle	Comment by MaN_Charging_1704: Paragraph 4.2.1. is referencing to the calculations of the parent vehicle.
Required parameter for NOVC-HEVs, OVC-HEVs are indicated in the Table S-A1/1. Calculations of the required parameters shall be performed according to the references as stated in Table S-A1/1 and according to specific provisions in paragraphs 4.1.1.1.1. to 4.1.1.1.3..	Comment by Iddo Riemersma: 4.2.1.1. to 4.2.1.3.
4.2.1.1.1.1.1	Correction coefficients (KCO2) obtained for the Type 1 test according to paragraph 2.3.4. of Appendix 2 to Annex 8 shall be used.
4.2.1.2.1.1.2.	By calculatingFor the calculation of MCO2,weighted,-7°C, MCO2,CD,declared shall be replaced by MCO2,CD,-7°C according to Annex 8, Table A8/8, step 13 and MCO2,CS,declared, shall be replaced by MCO2,CS,-7°C according to Annex 8, Table A8/5, step 6 in the calculation scheme.
4.2.1.3.1.1.3.	By calculatingFor the calculation of EAER, MCO2,CD,declared shall be replaced by MCO2,CD,-7°C,ave  according to Annex 8, Table A8/8, step 13 and MCO2,CS,declared shall be replaced by MCO2,CS,-7°C according to Annex 8, Table A8/5, step 6 in the calculation scheme. 
4.2.2.	Parameters for the child vehicle	Comment by MaN_Charging_1704: Paragraph 4.2.2. is showing the required calculations for the child vehicles (placeholder for that was at the end of the calculation chapter of the working document but here is the right place)

Calculation schemes are in line with the PEV ones.
But need further discussion.	Comment by Iddo Riemersma: This needs further scrutiny. It should be demonstrated that the calculation of parameters will provide more favourable results as measured parameters. 

Providing that this can be demonstrated, this calculation may be introduced as an option, so there is no need to specify child vehicle parameters. 	Comment by THEDINGA Bart (GROW): Justification needed on scalability principle.
4.2.2.1.	Charge-Sustaining CO2 mass emission MCO2,CS,-7°C

where:
		is the charge-sustaining CO2 mass emission of the child vehicle over the applicable WLTC cycle at -7°C;
		is the charge-sustaining CO2 mass emission of the child vehicle over the applicable WLTC cycle at 23°C, determined according to Table A8/5, step 6 in Annex 8;
		is the charge-sustaining CO2 mass emission of the parent vehicle over the applicable WLTC cycle at -7°C, determined according to paragraph 4.2.1. of this annex;
		is the charge-sustaining CO2 mass emission of the parent vehicle over the applicable WLTC cycle at 23°C, determined according to Table A8/5, step 6 in Annex 8.

4.2.2.2.	Charge-Depleting CO2 mass emission MCO2,CD,-7°C

where:
		is the charge-depleting CO2 mass emission of the child vehicle over the applicable WLTC cycle at -7°C;
		is the charge-depleting CO2 mass emission of the child vehicle over the applicable WLTC cycle at 23°C, determined according to Table A8/8, step 13 in Annex 8;
		is the charge-depleting CO2 mass emission of the parent vehicle over the applicable WLTC cycle at -7°C, determined according to paragraph 4.2.1. of this annex;
		is the charge-depleting CO2 mass emission of the parent vehicle over the applicable WLTC cycle at 23°C, determined according to Table A8/8, step 13 in Annex 8.



4.2.2.3.	Weighted CO2 mass emission MCO2,weighted,-7°C

where:
		is the weighted CO2 mass emission of the child vehicle over the applicable WLTC cycle at -7°C;
		is the weighted CO2 mass emission of the child vehicle over the applicable WLTC cycle at 23°C, determined according to Table A8/9, step 8 in Annex 8;
		is the weighted CO2 mass emission of the parent vehicle over the applicable WLTC cycle at -7°C, determined according to paragraph 4.2.1. of this annex;
		is the weighted CO2 mass emission of the parent vehicle over the applicable WLTC cycle at 23°C, determined according to Table A8/9, step 8 in Annex 8.

4.2.2.4.	Electric energy consumption EC-7°C and ECp,-7°C

where:
		is the electric energy consumption of the child vehicle over the applicable WLTC cycle at -7°C;
		is the electric energy consumption of the child vehicle over the applicable WLTC cycle at 23°C, determined according to Table A8/9, step 7 in Annex 8;
		is the electric energy consumption of the parent vehicle over the applicable WLTC cycle at -7°C, determined according to paragraph 4.2.1. of this annex;
		is the electric energy consumption of the parent vehicle over the applicable WLTC cycle at 23°C, determined according to Table A8/9, step 7 in Annex 8.
and:

where:
		is the phase specific electric energy consumption of the child vehicle for the considered cycle phase p of the applicable WLTC cycle at -7°C;
		is the phase specific electric energy consumption of the child vehicle for the considered cycle phase p of the applicable WLTC cycle at 23°C, determined according to Table A8/9, step 7 in Annex 8;
		is the phase specific electric energy consumption of the parent vehicle for the considered cycle phase p of the applicable WLTC cycle at -7°C, determined according to paragraph 4.1.1.1. of this annex;
		is the phase specific electric energy consumption of the parent vehicle for the considered cycle phase p of the applicable WLTC cycle at 23°C, determined according to Table A8/9, step 7 in Annex 8.

4.2.2.5.	All electric range AER-7°C

where:
		is the all-electric range of the child vehicle over the applicable WLTC test cycle at -7°C;
		is the all-electric range of the child vehicle over the applicable WLTC test cycle at 23°C, determined according to paragraph 4.4.1.1. of Annex 8;
		is the all-electric range of the parent vehicle over the applicable WLTC cycle at -7°C, determined according to paragraph 4.2.1. of this annex;
		is the all-electric range of the parent vehicle over the applicable WLTC cycle at 23°C, determined according to paragraph 4.4.1.1. of Annex 8.

4.2.2.6.	Equivalent all electric range EAER-7°C

where:
		is the equivalent all-electric range of the child vehicle over the applicable WLTC test cycle at -7°C;
		is the equivalent all-electric range of the child vehicle over the applicable WLTC test cycle at 23°C, determined according to Table A8/9, step 8 in Annex 8;
		is the equivalent all-electric range of the parent vehicle over the applicable WLTC cycle at -7°C, determined according to paragraph 4.2.1. of this annex;
		is the equivalent all-electric range of the parent vehicle over the applicable WLTC cycle at 23°C, determined according to Table A8/9, step 8 in Annex 8.
4.1.2.	Parameters for PEVs
4.3.		Calculation of parameters for PEVs	Comment by MaN_Charging_1704: Chapter 4.3. is dealing with the calculations for PEVs
4.3.1.	Determination of pure electric range values		Comment by MaN_Charging_1704: Chapter 4.3.1. is dealing with PEV range
Chapter 4.3.2. is dealing with PEV EC

Sub-chapters are designed as follows (here explained for PEV range):
4.3.1.1. Shows the generic calculation scheme
4.3.1.2. Shows the required calculation in case of the family approach application.
4.3.1.2.1. Parent vehicle
4.3.1.2.2. Child vehicle
]
4.2.	Determination of the pure electric ranges when the PEV Type 6 test procedure is applied
4.3.1.1.	Generic calculation schemes for pure electric range determination
4.3.1.1.1.2.1.	Pure Electric Range ()
The pure electric range for the applicable WLTP test cycle  for PEVs shall be calculated from the PEV Type 6 test as described in paragraph 3.4.3. of this sub- annex by using the following equations:

where:
PERWLTC,-7°C	is the pure electric range at low temperature for the applicable WLTC test cycle for PEVs, km;
UBE-7°C [image: ][image: ]	is the usable REESS energy at low temperature determined from the beginning of the PEV Type 6 test procedure until the break-off criterion as defined in paragraph 3.4.3.2. of this sub-annex is reached, Wh;
ECDC,WLTC,-7°C [image: ][image: ][image: ]	is the weighted electric energy consumption at low temperature for the dynamic segment DS of the applicable WLTP Type 6 test cycle of DS of the PEV Type 6 test procedure Type 6 test, Wh/km;
and



where:
[image: ][image: ]	is the electric energy change of all REESSs during WLTC1 of the PEV Type 6 test procedure, Wh;
[image: ][image: ]	is the electric energy change of all REESSs during WLTC2 of the PEV Type 6 test procedure, Wh;
[image: ][image: ]	is the electric energy change of all REESSs during WLTC3 of the PEV Type 6 test procedure, Wh;
[image: ][image: ]	is the electric energy change of all REESSs during the constant speed segment CSS of the PEV Type 6 test procedure, Wh;
and

where:
[image: ][image: ]	is the electric energy consumption for the applicable WLTP test cycle of the PEV Type 6 test procedure according to paragraph 4.3 of Annex 8, Wh/km;
[image: ][image: ]	is the weighting factor for the applicable WLTP test cycle j in the dynamic segmentof DS of the PEV Type 6 test procedure;
and:





where:
[image: ]	is the weighting factor for the applicable 1st WLTP test cycle of DS of the PEV Type 6 test procedure;
[image: ]	is the weighting factor for the applicable 2nd WLTP test cycle of DS of the PEV Type 6 test procedure;
[image: ]	is the weighting factor for the applicable 3rd WLTP test cycle of DS of the PEV Type 6 test procedure;
[image: ]	is the electric energy change of all REESSs during the applicable 1st WLTP test cycle of the PEV Type 6 test procedure, Wh.
[image: ]	is the electric energy change of all REESSs during the applicable 2nd WLTP test cycle of the PEV Type 6 test procedure, Wh.
4.3.1.1.2.2.2.	Pure Electric Range city () (if applicable)
The pure electric range for the applicable WLTP city test cycle  for PEVs shall be calculated from the PEV Type 6 test procedure as described in paragraph 3.4.3. of this sub-annex using the following equations:

where:
	is the pure electric range for the applicable WLTP city test cycle for PEVs, km;
	is the usable REESS energy according to paragraph 4.2.1. of this sub-annex, Wh;
	is the weighted electric energy consumption for the applicable WLTP city test cycle of DS of the PEV Type 6 test procedure, Wh/km;
and

where:
	is the electric energy consumption for the applicable WLTP city test cycle where the first applicable WLTP city test cycle of DS is indicated as j = 1, the second applicable WLTP city test cycle of DS is indicated as j = 2, the third applicable WLTP city test cycle of DS is indicated as j = 3 of the PEV Type 6 test procedure according to paragraph 4.3. of Annex 8, Wh/km;	Comment by Iddo Riemersma: Confusing, since Annex 8 does not specify the Type 6 test procedure. Better refer to par. 1.4.2. of this Sub-annex. 
BTW: should the applicable WLTP city test cycle not be defined in 1.4.2. as well?
		is the weighting factor for the applicable WLTP city test cycle where the first applicable WLTP city test cycle of DS is indicated as j = 1, the second applicable WLTP city test cycle of DS is indicated as j = 2, the third applicable WLTP city test cycle of DS is indicated as j = 3
and


where:	Comment by Iddo Riemersma: Same remark as earlier, propose to delete
[image: ]	is the weighting factor for the first applicable WLTP city test cycle of DS of the PEV Type 6 test procedure;
[image: ]	is the weighting factor for the second applicable WLTP city test cycle of DS of the PEV Type 6 test procedure;
[image: ]	is the weighting factor for the third applicable WLTP city test cycle of DS of the PEV Type 6 test procedure;
	is the energy change of all REESSs during the first applicable WLTP city test cycle of DS of the PEV Type 6 test procedure, Wh.
	is the energy change of all REESSs during the second applicable WLTP city test cycle of DS of the PEV Type 6 test procedure, Wh.
4.3.1.1.3.2.3.	Phase-specific pure electric-range () (if applicable)
The phase-specific pure electric-range for the applicable WLTP test cycle  for PEVs shall be calculated from the PEV Type 6 test procedure as described in paragraph 3.4.3. of this sub-annex using the following equations:

where:
	is the phase specific pure electric range of the considered phase p for the applicable WLTP test cycle for PEVs, km;
	is the usable REESS energy according to paragraph 4.2.1. of this sub-annex, Wh;	Comment by Iddo Riemersma: Changed into 4.3.1.1..
	is the electric energy consumption for the considered phase p determined from completely driven phases p of DS of the PEV Type 6 test procedure, Wh/km;
and

where:
	is the jth electric energy consumption for the considered phase p of the consecutive cycle where the first driven phase of DS is indicated as j = 1, the second driven phase of DS is indicated as j = 2, the third driven phase of DS is indicated as j = 3 of the PEV Type 6 test procedure according to paragraph 4.3. of Annex 8, Wh/km;	Comment by Iddo Riemersma: Same remark as before
	is the jth weighting factor for the considered phase p of the consecutive cycle where the first driven phase of DS is indicated as j = 1, the second driven phase of DS is indicated as j = 2, the third driven phase of DS is indicated as j = 3
and


where:	Comment by Iddo Riemersma: Same remark as earlier, propose to delete
[image: ]	is the weighting factor for the first driven phase p of DS of the PEV Type 6 test procedure;
[image: ]	is the weighting factor for the second driven phase p of DS of the PEV Type 6 test procedure;
[image: ]	is the weighting factor for the third driven phase p of DS of the PEV Type 6 test procedure;
	is the energy change of all REESSs during the first driven phase p of DS of the PEV Type 6 test procedure, Wh.
	is the energy change of all REESSs during the second driven phase p of DS of the PEV Type 6 test procedure, Wh.
[4.2.4.		PER calculation: for vehicles belonging to the same UBE family] 
4.3.1.2.		Determination of pure electric range values under Type 6 conditions for the application of the UBE (ratio) family 
4.3.1.2.1.	Calculations of range values for parent vehicle under Type 6 conditions 
Calculation of PERparent,WLTC,-7°C, PERparent,city,-7°C and PERparent,p,-7°C for the parent vehicle shall be done following the calculation schemes as defined in paragraph 4.3.1.1. of this sub-annex.
4.3.1.2.2.	Calculation of range values for child vehicles under Type 6 conditions 
4.3.1.2.2.1.	Calculation of values for child vehicles when only parent vehicle measured 
Calculation of PERchild,WLTC,-7°C, PERchild,city,-7°C and PERchild,p,-7°C for the child vehicle shall be done according to the following calculation schemes:

where:
		is the electric range of the child vehicle over the applicable WLTC cycle at -7°C;
		is the electric range of the child vehicle over the applicable WLTC cycle at 23°C, determined according to paragraph xx in Annex 8;
		is the electric range of the parent vehicle over the applicable WLTC cycle at -7°C, determined according to paragraph 4.3.1.2.1. of this annex;
		is the electric range of the parent vehicle over the applicable WLTC cycle at 23°C, determined according to paragraph xx in Annex 8;

and:

where:
		is the electric range of the child vehicle over the applicable WLTC city cycle e at -7°C;
		is the electric range of the child vehicle over the applicable WLTC city cycle at 23°C, determined according to paragraph xx in Annex 8;
		is the electric range of the parent vehicle over the applicable WLTC city cycle at -7°C, determined according to paragraph 4.3.1.2.1. of this annex;
		is the electric range of the parent vehicle over the applicable WLTC city cycle at 23°C, determined according to paragraph xx in Annex 8;
and:

where:
		is the electric range of the child vehicle over the applicable WLTC cycle phase p at -7°C;
		is the electric range of the child vehicle over the applicable WLTC cycle phase p at 23°C, determined according to paragraph xx in Annex 8;
		is the electric range of the parent vehicle over the applicable WLTC cycle phase p at -7°C, determined according to paragraph 4.3.1.2.1. of this annex;
		is the electric range of the parent vehicle over the applicable WLTC cycle phase p at 23°C, determined according to paragraph xx in Annex 8.

4.3.1.2.2.2.	Calculation of values for child vehicles when both parent and child vehicle measured under Type 6 conditions. 	Comment by MaN_Charging_1704: Only Option 1 or Option 2 should be allowed!!!	Comment by Iddo Riemersma: Where is it defined what shall be measured for the ‘child’ vehicle? It is unclear which parameters are measured for it. See also my remark at the Table S-A1/1

Option 1:
Calculations of PERchild,WLTC,-7°C, PERchild,city,-7°C and PERchild,p,-7°C for the child vehicle shall be done according to the calculation schemes in paragraph 4.3.1.1. of this sub-annex by using UBEparent,-7°C of the parent vehicle as determined for the calculations according to paragraph 4.3.1.1..

Option 2:
Calculations of PERchild,WLTC,-7°C, PERchild,city,-7°C and PERchild,p,-7°C for the child vehicle shall be done according to the calculation schemes in paragraph 4.3.1.1. of this sub-annex by using UBEchild,-7°C of the child vehicle calculated according to the following equations:

UBEchild,-7°C = UBEchild,23°C * Ratioparent,UBE
where:
UBEchild,-7°C		is the usable battery energy of the child vehicle at -7°C
UBEchild,23°C		is the usable battery energy of the child vehicle determined at 23°C;
Ratioparent,UBE		is the ratio between the UBE at -7°C and at 23°C , both determined for the parent vehicle
and:


where:	Comment by Iddo Riemersma: Repetition, can be deleted
Ratioparent,UBE		is the ratio between the UBE -7°C and at 23°C, both determined for the parent vehicle
UBEparent,-7°C		is the usable battery energy of the parent vehicle determined at -7°C
UBEparent,23°C		is the usable battery energy of the parent vehicle determined at 23°C

4.3.2.	Determination of the electric energy consumption when the PEV Type 6 test procedure is applied
4.3.2.1.	General requirement
The electric energy consumption determined in this paragraph shall be calculated only if the vehicle was able to follow the applicable test cycle within the speed trace tolerances according to paragraph 2.6.8.3.1.2. of Annex 6 during the entire considered period.
4.3.2.2.	Generic calculation schemes for electric energy consumption determination
4.3.2.2.1.	Electric energy consumption (ECWLTC,-7°C)determination  determined forof the applicable WLTP test cycle 
The electric energy consumption of for the applicable WLTP test cycle ECWLTC,-7°C, based on the recharged electric energy from the mains and the pure electric range for the applicable WLTP test cycle, shall be calculated using the following equation:
 
where:
	is the electric energy consumption offor the applicable WLTP test cycle based on the recharged electric energy from the mains and the pure electric range for the applicable WLTP test cycle, Wh/km;
	is the recharged electric energy from the mains according to paragraph 3.6.4. of Appendix 2 for a Type 6 test, Wh;
	is the pure electric range for the applicable WLTP test cycle as calculated according to paragraph 4.3.1.1.1.2.1., km.

4.3.2.2.2.3.	Electric energy consumption (ECcity,-7°C) determined fordetermination of the applicable WLTP city test cycle (if applicable)
The electric energy consumption offor the applicable WLTP city test cycle ECcity,-7°C,  based on the recharged electric energy from the mains and the pure electric range for the applicable WLTP city test cycle, shall be calculated using the following equation:

where:
	is the electric energy consumption of for the applicable WLTP city test cycle based on the recharged electric energy from the mains and the pure electric range for the applicable WLTP city test cycle, Wh/km;
	is the recharged electric energy from the mains according to paragraph 3.6.4. of Appendix 2 for a Type 6 test, Wh;
	is the pure electric range for the applicable WLTP city test cycle as calculated according to paragraph 4.3.1.1.2.2.2., km.

4.3.2.2.3.4.	Electric energy consumption (ECp,-7°C) determined fordetermination of each individual cycle phase the phase-specific values
The electric energy consumption of for each individual cycle phase ECp,-7°C, based on the recharged electric energy from the mains and the phase-specific pure electric range, shall be calculated using the following equation:

where:
	is the electric energy consumption of for each individual cycle phase p based on the recharged electric energy from the mains and the phase-specific pure electric range, Wh/km
	is the recharged electric energy from the mains according to paragraph 3.6.4. of Appendix 2, Wh;
	is the phase-specific pure electric range as calculated according to paragraph 4.3.1.1.3.2.3., km





4.3.2.3.		Determination of electric energy consumption values under Type 6 conditions for the application of the UBE (ratio) family concept application
4.3.2.3.1.		Determination of electric energy consumption values for the parent vehicle under Type 6 conditions 
Calculation of ECparent,WLTC,-7°C, ECparent,city,-7°C and ECparent,p,-7°C shall be done following the calculation schemes as defined in paragraph 4.3.2.2. of this sub-annex by using PERparent,WLTC,-7°C, PERparent,city,-7°C and PERparent,p,-7°C determined according to paragraph 4.3.1.2.1. of this sub-annex and the recharged electric energy EAC,-7°C of the parent vehicle.
4.3.2.3.2.		Determination of electric energy consumption values for the child vehicle under Type 6 conditions 
4.3.2.3.2.1.	Determination of values for child vehicle when only parent vehicle measured
Calculation of ECchild,WLTC,-7°C, ECchild,city,-7°C and ECchild,p,-7°C shall be done following the calculation schemes as defined in paragraph 4.3.2.2. of this sub-annex by using PERchild,WLTC,-7°C, PERchild,city,-7°C and PERchild,p,-7°C determined according to paragraph 4.3.1.2.2.1. of this sub-annex and the recharged electric energy EAC,-7°C of the parent vehicle.
4.3.2.3.2.2.	Determination of value for child vehicle for child vehicle when both parent and child vehicle measured under Type 6 conditions. 
Calculation of ECchild,WLTC,-7°C, ECchild,city,-7°C and ECchild,p,-7°C shall be done following the calculation schemes as defined in paragraph 4.3.2.2. of this sub-annex by using PERchild,WLTC,-7°C, PERchild,city,-7°C and PERchild,p,-7°C determined according to paragraph 4.3.1.2.2.2. of this sub-annex and the recharged electric energy EAC,-7°C of the child vehicle.

[4.3.5.		EC calculation for vehicles belonging to the same UBE family]
4.3.3.4.	Stepwise procedure for calculating the final test results of PEVs in case oftested on the PEV Type 6 test procedure
For the purpose of this table, the following nomenclature within the questions and results is used:
j	index for the considered period.
[For results after 4 phases;
The considered periods shall be the low phase, medium phase, high phase, extra high phase, the applicable WLTP city test cycle and the applicable WLTP test cycle. 
For results after 3 phases;
The considered periods shall be the low phase, medium phase, high phase and the applicable WLTP test cycle.]
Table S-A1/2
Calculation of final PEV values determined by application the PEV Type 6 test procedure	Comment by Iddo Riemersma: This table will be checked when we have concluded on the text.  
	Step no.
	Source
	Input
	Process
	Output

	1
	Sub-Annex 1
	Test results
	Results measured according to Appendix 3 to this annex, and pre-calculated according to paragraph 4.3. of Annex 8.

Usable battery energy according to paragraph 4.2.1. of this annex. 

Recharged electric energy according to paragraph  3.6.4. of Appendix 2.

Output is available for each test.

EAC,-7°C shall be rounded according to paragraph 7 of this UN GTR to the first place of decimal.

	ΔEREESS,j, Wh;
dj, km;



UBE-7°C, Wh;








EAC,-7°C, Wh.


	2
	Output step 1
	ΔEREESS,j, Wh;
UBE-7°C, Wh.

	Calculation of weighting factors according to paragraph 4.2.1., 4.2.2. and 4.2.3. of this annex.

Output is available for each test.
	KWLTC,1,-7°C
KWLTC,2,-7°C
KWLTC,3,-7°C
Kcity,1,-7°C
Kcity,2,-7°C
Kcity,3,-7°C
Kp,1,-7°C
Kp,2,-7°C
Kp,3,-7°C


	3
	Output step 1



Output step 2
	ΔEREESS,j, Wh;
dj, km;
UBE-7°C, Wh.

All weighting tors
	Calculation of DC electric energy consumption at the REESSs according to paragraph 4.2.1., 4.2.2. and 4.2.3.  of this sub-annex	Comment by MaN_Charging_1704: All covered now by 4.2.1. (“generic calculation schemes for WLTC, City and Phase”)

Output is available for each test.
	ECDC,WLTC,-7°C, Wh/km;

ECDC,city,-7°C, Wh/km;

ECDC,p,-7°C, Wh/km;

	4
	Output step 1


Output step 3

	UBE-7°C, Wh;


ECDC,WLTC,-7°C, Wh/km;

ECDC,city,-7°C, Wh/km;
ECDC,p,-7°C, Wh/km;

	Calculation of pure electric range according to paragraph 4.2.1., 4.2.2. and 4.2.3.  of this sub-annex. 	Comment by MaN_Charging_1704: All covered now by 4.2.1. (“generic calculation schemes for WLTC, City and Phase”)

Output is available for each test.

	PERWLTC,-7°C, km;


PERcity,-7°C, km;


PERp,-7°C, km;


	5

	Output step 1


Output step 4
	EAC,-7°C, Wh;


PERWLTC,-7°C, km;
PERcity,-7°C, km;
PERp,-7°C, km;

	Calculation of electric energy consumption at the mains according to paragraphs 4.3.2.1., 4.3.2. and 4.3.3. of this sub-annex.	Comment by MaN_Charging_1704: All covered now by 4.3.2. (“generic calculation schemes for WLTC, City and Phase”)
	ECWLTC,-7°C, Wh/km;
ECcity,-7°C, Wh/km;
ECp,-7°C, Wh/km;


	6
	Output step 4


Output step 5

Output step 3

	PERWLTC,-7°C, km;

PERcity,-7°C, km;

ECWLTC,-7°C, Wh/km;

ECcity,-7°C, Wh/km;
	Averaging of tests for all input values.

Declaration of PERWLTC,-7°C,dec and ECWLTC,-7°C,dec based on PERWLTC,-7°C,ave and ECWLTC,-7°C,ave.

Alignment of PER in case of city, based on the ratio between PERWLTC,-7°C,dec and PERWLTC,-7°C,ave:



Alignment of EC in case of city, based on the ratio between ECWLTC,-7°C,dec and ECWLTC,-7°C,ave:



	PERWLTC,-7°C,dec, km;
PERWLTC,-7°C,ave, km;
PERcity,-7°C,ave, km;

ECWLTC,-7°C,dec, Wh/km;
ECWLTC,-7°C,ave, Wh/km;
ECcity,-7°C,ave, Wh/km;




[Placeholder


x.x.x.	Pure Electric Range 
x.x.x.	PER ratio calculation
The pure electric range ratio can be established for vehicle configurations that have not tested Type 6. The worst case vehicle configuration generating the PER ratio shall meet requirements defined in paragraphs 2.5 and 3.4.1.2 of Annex 8.
The pure electric range ratio, PER_R, shall be calculated as follows:
PER_R = PER -7°C /PER 23°
where
PER -7°C is the electric range of the worst case vehicle over the complete WLTC cycle at -7 °C, as defined in paragraph 3.4.1.2 of Annex 8
PER 23°C is the electric range of the worst case vehicle over the complete WLTC cycle at 23 °C, as defined in paragraph 3.4.1.2 of Annex 8
Both PER23C° and PER-7°C shall be measured on the same test vehicle. 
The PER_R shall be included in all relevant test reports and shall be rounded to 4 points of decimal.
x.x.x.	EC ratio calculation
The pure electric consumption ratio can be established for vehicle configurations that have not tested Type 6.  The worst case vehicle configuration generating the electric consumption ratio shall meet requirements defined in paragraphs 2.5 and 3.4.1.2 of Annex 8.
The pure electric consumption ratio, EC_R, shall be calculated as follows:
EC_R = EC -7°C /EC 23°
where
EC23°C is the weighted electric energy consumption over the applicable WLTC cycle at 23 °C 
EC-7°C is the weighted electric energy consumption over the applicable WLTC cycle at -7 °C 
Both EC23C° and EC-7°C shall be measured on the same test vehicle. 
The EC_R shall be included in all relevant test reports and shall be rounded to 4 points of decimal.
x.x.x.	PER and EC low temp ratio application on vehicles in a low temp family
The applicable PER and EC values for each pure electric vehicle utilizing the pure electric range ratio and pure electric consumption ratio for Type 6 shall be calculated using the following equations:
PER -7°C = PER 23°C × PER_R
EC-7°C = EC23°C × EC_R
where	
PER23°C is the electric range over the complete WLTC cycle at 23 °C of the applicable vehicle utilizing PER_R
EC23°C is the weighted electric energy consumption over the applicable WLTC cycle at 23 °C of the applicable vehicle utilizing EC_R
PER_R is the pure electric range ratio, defined in paragraph 4.8.1.
EC_R is the pure electric consumption ratio, defined in paragraph 4.8.2.]
x.x.x.	OVC-HEV 
x.x.x.	[value] ratio calculation
	(…)
x.x.x.	[value] low temp ratio application on vehicles in a low temp family
	(…) ]
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