Appendix 4
STATISTICAL PROCEDURE FOR IN-SERVICE CONFORMITY TESTING

1.
This Appendix describes the procedure to be used to verify the in-service conformity requirements for the Type I test.

2.
Two different procedures are to be followed:

(i)
One dealing with vehicles identified in the sample, due to an emission-related defect, causing outliers in the results  (paragraph 3. below).

(ii)
The other deals with the total sample (paragraph 4. below).

3.
PROCEDURE TO BE FOLLOWED WITH OUTLYING EMITTERS IN THE SAMPLE 1/

3.1.
With a minimum sample size of three and a maximum sample size as determined by the procedure of paragraph 4., a vehicle is taken at random from the sample and the emissions of the regulated pollutants are measured to determine if it is an outlying emitter.

3.2.
A vehicle is said to be an outlying emitter when the conditions given in either paragraph 3.2.1. or paragraph 3.2.2. are met.

3.2.1.
In the case of a vehicle that has been type-approved according to the limit values given in row A of the table in paragraph 5.3.1.4., an outlying emitter is a vehicle where the applicable limit value for any regulated pollutant is exceeded by a factor of 1.2.

3.2.2 1.
In the case of a vehicle that has been type-approved according to the limit values given in row B of the table in paragraph 5.3.1.4., an outlying emitter is a vehicle where the applicable limit value for any regulated pollutant is exceeded by a factor of 1.5.

3.2.1.
In the case of a vehicle that has been type-approved according to the limit values given in Table 1 for EURO 5 vehicles in paragraph 5.3.1.4., an outlying emitter is a vehicle where the applicable limit value for any regulated pollutant is exceeded by a factor of 1.5.

3.2.2.
In the case of a vehicle that has been type-approved according to the limit values given in Table 2 for EURO 6 vehicles in paragraph 5.3.1.4., an outlying emitter is a vehicle where the applicable limit value for any regulated pollutant is exceeded by a factor of 1.5.

3.2.3.
In the specific case of a vehicle with a measured emission for any regulated pollutant within the ‘intermediate zone’ 2/.

3.2.3.1.
If the vehicle meets the conditions of this paragraph, the cause of the excess emission must be determined and another vehicle is then taken at random from the sample.

3.2.3.2.
Where more than one vehicle meets the condition of this paragraph, the administrative department and the manufacturer must determine if the excess emission from both vehicles is due to the same cause or not.

3.2.3.2.1.
If the administrative department and the manufacturer both agree that the excess emission is due to the same cause, the sample is regarded as having failed and the plan of remedial measures outlined in paragraph 6. of Appendix 3 applies.

3.2.3.2.2.
If the administrative department and the manufacturer can not agree on either the cause of the excess emission from an individual vehicle or whether the causes for more than one vehicle are the same, another vehicle is taken at random from the sample, unless the maximum sample size has already been reached.

3.2.3.3.
When only one vehicle meeting the conditions of this paragraph has been found, or when more than one vehicle has been found and the administrative department and the manufacturer agree it is due to different causes, another vehicle is taken at random from the sample, unless the maximum sample size has already been reached.

3.2.3.4.
If the maximum sample size is reached and not more than one vehicle meeting the requirements of this paragraph has been found where the excess emission is due to the same cause, the sample is regarded as having passed with regard to the requirements of paragraph 3. of this Appendix.

3.2.3.5.
If, at any time, the initial sample has been exhausted, another vehicle is added to the initial sample and that vehicle is taken.

3.2.3.6.
Whenever another vehicle is taken from the sample, the statistical procedure of paragraph 4. of this Appendix is applied to the increased sample.

3.2.4.
In the specific case of a vehicle with a measured emission for any regulated pollutant within the "failure zone" 3/

3.2.4.1.
If the vehicle meets the conditions of this paragraph, the administrative department shall determine the cause of the excess emission and another vehicle is then taken at random from the sample.

3.2.4.2.
Where more than one vehicle meets the condition of this paragraph, and the administrative department determines that the excess emission is due to the same cause, the manufacturer shall be informed that the sample is regarded as having failed, together with the reasons for that decision, and the plan of remedial measures outlined in paragraph 6. of Appendix 3 applies.

3.2.4.3.
When only one vehicle meeting the conditions of this paragraph has been found, or when more than one vehicle has been found and the administrative department has determined that it is due to different causes, another vehicle is taken at random from the sample, unless the maximum sample size has already been reached.

3.2.4.4.
If the maximum sample size is reached and not more than one vehicle meeting the requirements of this paragraph has been found where the excess emission is due to the same cause, the sample is regarded as having passed with regard to the requirements of paragraph 3. of this Appendix.

3.2.4.5.
If, at any time, the initial sample has been exhausted, another vehicle is added to the initial sample and that vehicle is taken.

3.2.4.6.
Whenever another vehicle is taken from the sample, the statistical procedure of paragraph 4. of this Appendix is applied to the increased sample.

3.2.5.
Whenever a vehicle is not found to be an outlying emitter, another vehicle is taken at random from the sample.

3.3. 
   When an outlying emitter is found, the cause of the excess emission shall be determined.

3.4. 
   When more than one vehicle is found to be an outlying emitter, due to the same cause, the sample is regarded as having failed."

3.5. 
   When only one outlying emitter has been found, or when more than one outlying emitter is found, but due to different causes, the sample is increased by one vehicle, unless the maximum sample size has already been reached.

3.5.1. 
When in the increased sample more than one vehicle is found to be an outlying emitter, due to the same cause, the sample is regarded as having failed.

3.5.2. 
When in the maximum sample size not more than one outlying emitter is found, where the excess emission is due to the same cause, the sample is regarded as having passed with regard to the requirements of paragraph 3. of this appendix."

3.6. 
Whenever a sample is increased due to the requirements of paragraph 3.5., the statistical procedure of paragraph 4. below is applied to the increased sample. 

4. 
PROCEDURE TO BE FOLLOWED WITHOUT SEPARATE EVALUATION OF OUTLYING EMITTERS IN THE SAMPLE

4.1.
With a minimum sample size of three the sampling procedure is set so that the probability of a batch passing a test with 40 per cent of the production defective is 0.95 (producer's risk = 5 per cent) while the probability of a batch being accepted with 75 per cent of the production defective is 0.15 (consumer's risk = 15 per cent).

4.2.
For each of the pollutants given in the table tables of paragraph 5.3.1.4. of this Regulation, the following procedure is used (see Figure 4/2 below).

where:

L  =
the limit value for the pollutant,

xi =
the value of the measurement for the i-th vehicle of the  sample,

n =
the current sample number.

4.3.
The test statistic quantifying the number of non-conforming vehicles, i.e. xi > L, is computed for the sample.

4.4.
Then:

(i)
If the test statistic does not exceed the pass decision number for the sample size given in the following table, a pass decision is reached for the pollutant,

(ii)
If the test statistic equals or exceeds the fail decision number for the sample size given in the following table, a fail decision is reached for the pollutant,

(iii)
Otherwise, an additional vehicle is tested and the procedure is applied to the sample with one extra unit.

In the following table the pass and fail decision numbers are computed in accordance with the International Standard ISO 8422:1991.

5
A sample is regarded as having passed the test when it has passed both the requirements of paragraphs 3. and 4. of this appendix.

Table 4/1
TABLE FOR ACCEPTANCE/REJECTION SAMPLING PLAN BY ATTRIBUTES

	Cumulative sample size (n)
	Pass decision number
	Fail decision number
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Figure 4/1

In-service conformity checking - audit procedure
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Figure 4/2
In-service conformity testing - selection and test of vehicle
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1/	On the basis of actual in-service data to be supplied before 31 December 2003, the requirements of this paragraph may be reviewed and consider (a) whether the definition of outlying emitter needs to be revised with respect to vehicles that have been type-approved according to the limit values given in row B of the table in paragraph 5.3.1.4., (b) whether the procedure for identifying outlying emitters should be amended and (c) whether the procedures for in-service conformity testing should be replaced at an appropriate time by a new statistical procedure. If appropriate it will be proposed the necessary amendments.


2/	For any vehicle, the "intermediate zone" is determined as follows:  The vehicle shall meet the conditions given in either paragraph 3.2.1. or paragraph 3.2.2. and, in addition, the measured value for the same regulated pollutant shall be below a level that is determined from the product of the limit value for the same regulated pollutant given in row A of  the table Table 1 for EURO 5 vehicles and Table 2 for EURO 6 vehicles in paragraph 5.3.1.4. multiplied by a factor of 2.5.


3/	For any vehicle, the "failure zone" is determined as follows.  The measured value for any regulated pollutant exceeds a level that is determined from the product of the limit value for the same regulated pollutant given in row A of the table Table 1 for EURO 5 vehicles and Table 2 for EURO 6 vehicles in paragraph 5.3.1.4. multiplied by a factor of  2.5.
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