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COP procedure for Fuel Consumption / Electric Energy Consumption in Japan


１．Applicable to Fuel Consumption/Electric Energy Consumption Test under WLTP 

２．Criteria : shall meet the all following criteria
①Yearly average criteria : official value－３σ／√N
・N : number of tests per year	Comment by THEDINGA Bart (GROW): Is this the number of tests per calendar year or during the period of one year?
JPN During the period of one year from start of the production
・σ: standard deviation derived from all tests per interpolation family per year

②Production lot criteria : official value－３σ／√ｎ	Comment by THEDINGA Bart (GROW): What are the ‘Production lot criteria’? Is meant here that the average value of the lot must be below the official value－３σ／√ｎ? 
JPN Unit is km/L, it means that the lot average should be equal to or higher than the criteria
・n : number of tests per lot (ｎ≧３）	Comment by THEDINGA Bart (GROW): What is the definition of a production lot? Is this different for each OEM?
JPN Different for each OEM
・σ : standard deviation derived from applicable interpolation family 
　　　In case that total number of “n” is equal or less than 10, appropriate “σ”shall be used 
based on good engineering judgment.

③Not exceed criteria : official value－３σ	Comment by THEDINGA Bart (GROW): Is this a requirement for each individual COP test?
JPN YES
・σ: standard deviation derived from applicable interpolation family 
　　　In case that total number of “n” is equal or less than 10, appropriate “σ” shall be used
 based on good engineering judgment.

３．Run-in Factor
The following factor (either a or b) shall be applied to correct the vehicle “run-in” impact. 
a : assigned “run-in” factor, 1.020
b : derived “run-in” factor according to appendix 
prior to usage of derived “run-in” factor, need to consult with MLIT regarding 
(1) evidence of derived “run-in” factor including the possession of statistical significance on fitting slope (refer Fig1) 	Comment by THEDINGA Bart (GROW): =slope?
JPN YES
(2) validation method after start of production	Comment by THEDINGA Bart (GROW): According to the minutes of the 8th meeting MLIT does not perform physical tests, but may ask the manufacturer to determine the run-in on a production vehicle or provide data to satisfy the validation. Do we understand correctly that the validation is not necessarily the same for each OEM?
JPN EC understanding is correct. It’s up to each OEM’s engineering practice

４．Data Processing
FC or EC (m)＝FC or EC (j)×RI(j)
FC or EC (m)：Final value
FC or EC (j)：Test results according to 
GTR#15 Annex7 TableA7/1 _Step_4a or Annex8 TableA8/5 _Step_4a 
RI(j)：derived ”run-in” factor at start point of cold Type I test or 1.020
[bookmark: _GoBack]
５．Road Load Setting on a Chassis Dynamometer
It is manufacture’s choice to select the following methods. When derived “run-in” factor is applied, however, the method during COP shall be same as that during derived “run-in” factor development. 
(i) DPA method : apply dynamometer setting value derived during homologation test  	Comment by THEDINGA Bart (GROW): According to minutes of the 8th meeting “the dyno settings at type-approval are applied for CoP testing (in contrast to the regular procedure where a dyno is set in such a way that the target road load is reproduced). Supposedly, this would only cause a small error since the parasitic losses of chassis dynos are within the tolerance (typically 1-3 N).
The Commission understands the merits of this approach, i.e. limited mileage on the odometer, however would appreciate a justification in order to consider to apply this.
JPN EC’s understanding is correct.
(ii) Individual setting method : derive dynamometer setting value for each individual vehicle 

６．Test Site Correction 
It is allowed to apply test site correction between homologation and COP only when clear technical difference is observed. 	Comment by THEDINGA Bart (GROW): What kind of correction is this? Is it to correct for the difference in parasitic losses of the chassis dynamometers?
JPN not only parasitic losses but also other equipment / gas cylinder variability. Technical data need to be provided to MLIT for approval.

７．Others	Comment by TS: Unique for Japan
It is allowed to conduct COP only for WLTP official value in case that two official values for WLTP and JC08 are available. 

Appendix
Procedure to derive “run-in” factor


1. Test vehicle
· Same vehicle shall be used before and after “run-in” test. No part and no ECU calibration which have an impact on FC/EC shall be replaced and/or modified. 
· Any parts which have an impact on Fuel Consumption shall not have any operation prior to “run-in” procedure
· It is allowed to use the vehicles in which all of the following parts are newly installed simultaneously.	Comment by THEDINGA Bart (GROW): Suggestion: ‘at least all’, to make sure that ‘any other relevant components within the powertrain are newly installed’
JPN Agree
(i) internal combustion engine	Comment by THEDINGA Bart (GROW): How about batteries/exhaust system?
JPN Since those will not affect run-in factor, those are not included.
(ii) driven parts (e.g. transmission, tyre)	Comment by THEDINGA Bart (GROW): ‘Driven parts’ meaning: drivetrain parts?
JPN Driving related parts such as transmission, differential gear, drive shaft, propulsion shaft, tyre and so on
(iii) brake parts (e.g. tyre)
· Preferably Vehicle_H condition shall be tested within interpolation family. 
· At the request of the vehicle manufacturer and with confirmation by MLIT , it is allowed for manufacture to run the test with multiple vehicles.

2. Derived “Run-in” Factor family
· At the request of the vehicle manufacturer including technical evidence and with confirmation by MLIT, the derived “run-in” factor can be extended to other interpolation family. 	Comment by THEDINGA Bart (GROW): What are the criteria to allow to extend the run-in factor?
JPN based on the evidence provided by OEM.

3. Road Load Setting on a Chassis Dynamometer
It is manufacture’s choice to select the following methods. However, the method used for derived “run-in” factor development shall be applied for COP testing. 
(i) DPA method : same dynamometer setting value (including dynamometer mechanical loss and absorption power) shall be applied before and after “run-in” test. 	Comment by THEDINGA Bart (GROW): We have some doubts about applying the same dyno settings for a new and a run-in vehicle and think only the individual setting method could be allowed.
JPN when applying the DPA method, the friction change of all ICE / driven parts / brake parts shall be considered. On the other hands, only ICE friction change is considered as a run-in factor when applying the method (ii)
In case that testing is performed on different test site, the dynamometer setting value shall be adjusted so that total power (dynamometer mechanical loss and absorption power) is identical for all tests. 	Comment by THEDINGA Bart (GROW): We wonder if the mechanical loss and absorption power is available for individual dynos? How to correct for this difference?
JPN Depends on dyno. configuration ( equipment supplier ). If not available, up to each OEM’s engineering practice.
(ii) Individual setting method : derive dynamometer setting value for each individual test according to GTR#15 Annex4 paragraph7. 

4. Driving pattern and conditions during “run-in” procedure
Driving pattern and conditions during “run-in” is up to manufacture’s good engineering judgment. System odometer after “run-in” shall not exceed the minimum odometer during homologation tests within applicable derived “run-in” family	Comment by THEDINGA Bart (GROW): We appreciate this suggested approach, it is better to justify than the current provision.
system odometer : set system odometer zero (0) at the point when vehicle parts which have impact on fuel consumption is newly exchanged or installed.  

5. Procedure
5-1. System odometer at initial test points
Initial tests prior to “run-in” shall be performed until three valid results were obtained. It is recommended that system odometer during 1st or 2nd test is within ±10km of vehicle odometer during COP testing.	Comment by THEDINGA Bart (GROW): We agree it is useful to add this as a requirement (rather than a recommendation) to the WLTP CoP, to ensure correct application of the run-in factor. 
JPN “recommendation” is OK since odometer during COP is not manageable for other COP testing.
We are wondering, could the fitting slope be used to determine the run-in factor as a function of the odometer for the individual CoP vehicle?
JPN YES

5-2. Testing after “run-in” 
Testing after “run-in” shall be performed until at least two valid results were obtained.	Comment by THEDINGA Bart (GROW): For the initial test there are three valid results needed, why would two valid results be sufficient here?
JPN During initial testing ( 0 to approx. 100 km), FC change is not negligible due to dramatic change of each part friction. On the other hands, it is expected to obtain the stable test results during testing after run-in due to well-stable friction of each parts. (the graph described in this appendix doesn’t seem to be good sample

6. Test site
It is strongly recommended to use same test site for both testing before and after “run-in”. In case that testing is performed on different test site, the dynamometer setting value shall be adjusted so that total power (dynamometer mechanical loss and absorption power) is identical for all tests	Comment by THEDINGA Bart (GROW): Does this mean the same chassis dynamometer?
JPN YES	Comment by THEDINGA Bart (GROW): See the comment on point 2.
Wouldn’t the absorption power be different due to the run-in effect?

7．Test procedure
7-1.　 DPA method : according to Table1
7-2.　 Individual setting method : according to Table2

8．Derived “run-in” factor  
The following methodology can be applied only when MLIT confirmed based on the documents submitted by vehicle manufacture.
RI(j)＝1+(a×(ln(Dk) - ln(Dj)))／FC(j)
RI(j)：derived “run-in” factor at Dj, Rounding to 3 places of decimal
a：sloop derived from FC(i) and Di or Dk, refer Fig1.
FC (i) : Test results at Di or Dk according to 
GTR#15 Annex7 TableA7/1 _Step_4a or Annex8 TableA8/5 _Step_4a 	Comment by THEDINGA Bart (GROW): Alternative proposal is to use the result of step 3 (after RCB correction), as additional factors like Ki, DF should not be included in the run-in factor. Justification: Ki could be additive which would change the run-in factor.　
JPN so far, run-in factor for pollutants is not applicable in JPN which means DF is not necessary. But Ki can be considered. Since JPN doesn’t have strong position on this, we accept EC’s alternative proposal.
Di : system odometer at start point of cold Type I test before “run-in”
Dk : average system odometer at start point of cold Type I test after “run-in”
Dj : odometer at start point of cold Type I test during COP
   In case that Dj is less than minimum Di, Dj shall be set to minimum Di.	Comment by THEDINGA Bart (GROW): Is our understanding correct that this requirement is intended to avoid extrapolation of the run-in slope?
JPN YES
FC(j) : Test results at Dj according to 
GTR#15 Annex7 TableA7/1 _Step_4a or Annex8 TableA8/5 _Step_4a

In case that derived “run-in” factor is obtained by multiple vehicles test results, final “a” and “Dk” shall be averaged.	Comment by THEDINGA Bart (GROW): We suggest to set maximum allowed run-in factor (e.g. 1.08?).
JPNwe don’t have technical justification to set maximum factor. As long as OEM provide the data according to the procedure described in this appendix, authority has no reason to reject it. 

9. others
・apply REESS factor derived from either test vehicles after “run-in” or other vehicle within derived “run-in” family	Comment by THEDINGA Bart (GROW): We suggest to restrict this to either the REESS factor at type-approval or to require a measured REESS correction, in order to avoid ‘cherry picking’.
JPN As long as same REESS factor is applied, no “cherry picking” is expected. And the REESS slope is technically identical within run-in family.
・apply DTI defined in GTR#15 (i.e. RMSSE < 0.8, -2% < IWR < +4%)

Fig１　sample



Table１ : DPA method
	
	items
	contents, notes, others

	1
	Warm up chassis dynamometer
	follow GTR#15
do NOT use the test vehicles for chassis dynamometer warm up

	2
	Vehicle restrain
	follow GTR#15

	3
	Road Load Setting
	follow appendix para. 3 (i)

	4
	Preconditioning driving
	follow GTR#15

	5
	Vehicle soak
	follow GTR#15

	6
	Warm up chassis dynamometer
	follow GTR#15
do NOT use the test vehicles for chassis dynamometer warm up

	7
	Road Load Setting
	follow appendix para.3 (i)

	8
	Vehicle restrain
	follow GTR#15

	9
	Initial test prior to “run-in”
	follow GTR#15
record Di (system odometer at start point of cold Type I)

	10
	Repeat 1 to 9  until three valid data is obtained
	procedure 1, 2, 3 and 4 can be omitted when conducted immediately after completion of procedure 9

	11
	“run-in”
	follow appendix para.4

	12
	Warm up chassis dynamometer
	follow GTR#15
do NOT use the test vehicles for chassis dynamometer warm up

	13
	Vehicle restrain
	follow GTR#15

	14
	Road Load Setting
	follow appendix para.3 (i)

	15
	Preconditioning driving
	follow GTR#15

	16
	Vehicle soak
	follow GTR#15

	17
	Warm up chassis dynamometer
	follow GTR#15
do NOT use the test vehicles for chassis dynamometer warm up

	18
	Road Load Setting
	follow appendix 3 (i)

	19
	Vehicle restrain
	follow GTR#15

	20
	Testing after “run-in”
	follow GTR#15
record Dk (system odometer at start point of cold Type I)

	21
	Repeat 12 to 20  until at least two valid data is obtained
	procedure 12, 13, 14 and 15 can be omitted when conducted immediately after completion of procedure 20


	


Table 2 : Individual setting method
	
	items
	contents, notes, others

	1
	Warm up chassis dynamometer
	follow GTR#15
do NOT use the test vehicles for chassis dynamometer warm up

	2
	Vehicle restrain
	follow GTR#15

	3
	Road Load Setting
	follow appendix para. 3 (ii)

	4
	Preconditioning driving
	follow GTR#15 or modified driving cycle confirmed by MLIT

	5
	Vehicle soak
	follow GTR#15

	6
	Warm up chassis dynamometer
	follow GTR#15
do NOT use the test vehicles for chassis dynamometer warm up

	7
	Road Load Setting
	set the same absorption value derived from procedure 3
(in case of procedure 10, the setting value shall be different for each test)

	8
	Vehicle restrain
	follow GTR#15

	9
	Initial test prior to “run-in”
	follow GTR#15
record Di (system odometer at start point of cold Type I)

	10
	Repeat 1 to 9 until three valid data is obtained
	procedure 1, 2 and 4 can be omitted when conducted immediately after completion of procedure 8. Procedure 3 (road load setting) shall be performed for every single test since vehicle conditions are dramatically changed at this stage.

	11
	“run-in”
	follow appendix para.4

	12
	Warm up chassis dynamometer
	follow GTR#15
do NOT use the test vehicles for chassis dynamometer warm up

	13
	Vehicle restrain
	follow GTR#15

	14
	Road Load Setting
	follow appendix para. 3 (ii)

	15
	Preconditioning driving
	follow GTR#15

	16
	Vehicle soak
	follow GTR#15

	17
	Warm up chassis dynamometer
	follow GTR#15
do NOT use the test vehicles for chassis dynamometer warm up

	18
	Vehicle restrain
	follow GTR#15

	19
	Road Load Setting
	set the same absorption value derived from procedure 14

	20
	Testing after “run-in”
	follow GTR#15
record Dk (system odometer at start point of cold Type I)

	21
	Repeat 12, 13, 19, 15, 16, 17, 18, 19 and  20 until at least two valid data is obtained
	procedure 12, 13, 19 and 15 can be omitted when conducted immediately after completion of procedure 20



y = 0.3221ln(x) + 19.224
R² = 0.9847
25	40	55	5025	5040	5055	20.2	20.399999999999999	20.6	22	22.1	21.8	System Odometer (km)

 F/C (km/L)


