ADDITIONAL INFORMATION TO DOCUMENT “SPANISH REESTIMATION OF NOX EMISSIONS (APRIL 2014)” (SUBMITTED BY SPAIN TO THE CLRTAP FOR THE ROAD TRANSPORT (NOX) ADJUSTMENT PROPOSAL)
RUNNING FLEET IN HIGHWAY AND RURAL PATTERNS AND URBAN DISTANCES TRAVELLED
This document has been prepared in order to support the ERT in assessing the document “Spanish reestimation of NOX emissions (April 2014).doc” (submitted by Spain to the CLRTAP for the road transport (NOx) adjustment proposal) in accordance with the additional information requested for said purpose by email by Katarina Mareckova on June 20th 2014. 

For the above mentioned purposes, information on how the following parameters have been estimated is provided in this document:

· urban consumption and distance travelled as well as the breakdown of the distance travelled of each vehicle category into highway and rural patterns, 
· distances travelled and consumption which should be determined simultaneously subject to urban running fleet and total consumption of given fuels.
1. Distances travelled and consumption of coaches, light load vehicles and motorbikes in highway and rural patterns

The criteria to distribute these vehicle classes into the different categories has been adopted by considering fuels, ages and vehicle characteristics deriving from the urban running fleet. Therefore, each vehicle type has been broken down into the same categories (fuel, class, engine capacity, age, etc.) and the same proportions into which the urban running fleet have been broken down have been considered.
Assuming 
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 as the passing frequency of the vehicles in category C and, within this, of the fuel, age, etc., represented by c in highway (I) or rural (R) patterns, the following formula has been applied:
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Once the distances travelled with the largest breakdown by classes of these vehicle categories were estimated, the mean consumption factors per kilometre travelled were obtained as an average of the consumption factors of each class corresponding to the speeds representing the driving patterns considered for the passing frequency of each class.

2. Distances travelled and consumption of heavy load vehicles in highway and rural patterns

In accordance with the definition of the totality of vehicles which serves as the basis for EPTMC (Permanent Survey on Freight Transport by Road), the total distances travelled by heavy vehicles on highways estimated by the DGC (General Directorate for Roads)  in line with the data gathered at traffic count stations and this data was broken down into two major vehicle classes: those of 14t or more in terms of maximum authorised weight and those of under 14t. The estimate for the total number of distances travelled of the higher tonnage class was taken from the EPTMC, with the same structure of ages, load factors, number of axles etc. which result from the survey, having obtained the distance travelled of those of under 14t by subtracting from the total distance travelled.

3. Distances travelled and consumption in urban pattern: consumption balance closure

The consumption of natural gas and LPG has all been assigned to the urban driving pattern. The consumption of petrol and oil for this driving pattern is obtained from the difference between the total consumption of each fuel and that employed in the highway and rural patterns. An estimate has been made on the consumption of fuels of all the vehicle classes in highway and rural patterns, with the exception of the passenger cars classes, as the latter should be calculated concurrently with the urban distance travelled and consumption to ensure coherence with urban running fleet previously determined. Hence, the remaining consumption of petrol and diesel, 
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The remaining consumption is made up of that of all the vehicles under an urban circulation pattern plus the consumption attributable to this pattern, comprising both the consumption attributable to the fraction of the distance travelled by light load vehicles and passenger cars with the engine cold and  the consumption of passenger cars in highway and rural patterns. In accordance with COPERT IV methodology, the fraction of the distance travelled with the engine cold must be calculated as regards the total distance travelled in the three patterns which is equivalent to considering that the distance travelled recorded under extra-urban circulation are all carried out with the engine hot; hence, taking 
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 as the frequency observed in urban running fleet of petrol-driven passenger cars:
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where:
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represents the frequency observed in urban running fleet of petrol-driven passenger cars (this frequency includes the contribution to the urban distance travelled since the start of the extra-urban journeys),
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is the frequency, not observed, of petrol-driven passenger cars after discounting that part corresponding to the fraction of the highway and rural distance travelled with the engine cold,
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represent the total distance travelled of all vehicles in urban pattern and the distance travelled of passenger cars in highway and rural patterns, respectively,
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is the fraction of the distance travelled carried out with the engine cold,


[image: image13.wmf]a


is the fraction of the total distance travelled of passenger cars in highway and rural patterns carried out by petrol-driven passenger cars.

The same equation applies to diesel passenger cars. Hence, the remaining consumption of petrol and diesel is expressed as follows:
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where:
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represent the mean consumption per kilometre travelled in urban patterns by light load vehicles and diesel and petrol-driven passenger cars,
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represent the elevation factors of petrol and diesel consumption of light load vehicles and passenger cars travelling with the engine cold,
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represent the consumption per kilometre travelled in urban patterns for vehicles of class i of petrol and diesel, respectively,
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Represent the distance travelled of the petrol and diesel of light load vehicles in highway and rural patterns, the total distance travelled by passenger cars in highway and rural patterns and the total distance travelled of all vehicles in urban patterns,
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is the fraction of the total distance travelled by passenger cars in highway and rural patterns corresponding to petrol-driven passenger cars.

These two previous equations form a system with two unknown quantities: 
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 and 
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 which determines a unique solution for them whereby the running fleet can be obtained in highway and rural patterns for passenger cars and total distance travelled in the urban circuit in a manner compatible with the consumption balance closure and the urban running fleet.

Finally, the provincial distribution of the urban distances travelled was carried out on the assumption of proportionality to the total number of registered vehicles.

�	The number subindices indicate the NAPFUE nomenclature classes, within the group of liquid fuels, which correspond to petrol (subindex 8) and diesel (subindex 5), both automotive, while the other subindices indicate the vehicle category: Buses (A); Mopeds (C); Light duty vehicles (L); Motorcycles (M); Heavy duty vehicles (P); Passenger cars (T). The superindices indicate the pattern, highway (I), rural (R) or urban (U).
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