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2. Introduction

2.1 Starting points

The second part of final report on Development of Estonian Fuel Quality Management System 
(FQMS) is continuing the first part. For consistency it applies the nomenclature and numeric 
system used in first part. Therefore the repetition of issues can be avoided or reduced to refer-
ences.

With reference to first part of final report and the issue in subchapter 2.5.6 Continuing activities this 
is the starting point for final report second part.

The results of all activities to be covered by the second part will be subject of this report:

� Training on generation of good quality data;
� Training on management of fuel test facilities;
� Training on multifunctional fuel laboratory equipment, octane and cetane measuring engines;
� Future training system;
� Additional support to implement the IT based information system for institutions concerned;
� Additional support to implement fuel data system;
� Additional support to raise public awareness for fuel quality;
� Participation of the Estonian Environmental Research Centre (EERC) in a round robin exercise 

on testing fuel quality organized by FAM;
� Accreditation and certification by German and Estonian accreditation authorities.

Last but not least point will be a summary overview on Estonian fuel quality monitoring activi-
ties which were performed in conformity with Directive 98/70/EC with some adjustments to 
Estonian circumstances. This report will be titled as Estonian fuel quality monitoring activities 
in 2005-2006.

2.2 Conclusions

2.2.1 Component C. Training

General description

The training activities focused on training on the spot in the new fuel laboratory in EERC. All train-
ing needs were identified in first part of final report (see also 5.1.1.1 of first part).

With reference to first part of final report the training plans for different training units were kept flex-
ible depending on the progress being made with installation of equipment in the fuel lab located in 
Suur-Sõjamäe street in Tallinn.

Objective of these training activities was to acquire the capability to apply all standard test methods 
of the European standard EN 228 for gasoline and EN 590 for diesel as required.

These methods are designed to analyse the samples taken in conformity with European standards
EN 14274 and EN 14275. The results will indicate whether the quality of fuels of Estonia will com-
ply with the parameters for fuel quality set by Directive 98/70/EC.
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With regard to the content of tasks and methods to analyse reference is made to first part of final
report 7.1.1 and 7.1.1.1.

The Estonian Environmental Research Centre has the future task to analyse fuel samples taken in 
context of national fuel quality monitoring.

Continuing activities covered in this report are C4 Training on generation of good fuel quality data, 
C5 Training on interpretation of fuel test results, C6 Training on management of fuel test facilities, 
C7 Training on multifunctional lab equipment: certification/classification of fuels and C9 Future 
training system.

Results

In accordance with the relevant standards (see also 7.1.1 of first part) for the method of analysis the 
training took place in a fuel lab and in a separate room where fuel engine tests were carried out.

The fuel lab staff of EERC was trained on the new equipment required to perform analyses in the 
context of the fuel quality monitoring system.

Two different staff members of EERC were trained to run the special engines designed to identify the 
proper octane or cetane number.

At the end the EERC fuel laboratory staff was trained properly. The acquired capabilities of the staff 
were appreciated by comparing the results of their performance with results of other labs basing on 
the same referential material.

Finally the skilled staff of the EERC is well prepared to analyse fuel samples in conformity with the 
relevant standardized methods. They meet the requirements to analyse fuel samples according to the 
requirements of FQMS.

2.2.2 Component D. Information Technology

General description

With reference to first part of final report activity D3 Electronic data provision and reporting schemes 
required ongoing support with regard to develop the EERC Laboratory Information Management 
System (LIMS) concerning the data base covering all information required by Estonian institutions 
to proceed with FQMS.

The data base has to cover several virtual sets of data:

� all filling stations operating in Estonia;
� all filling stations monitored by FQMS per anno;
� all filling stations linked to results of monitoring;
� all filling stations to be monitored in the upcoming year;
� annual consumption of gasoline in terms of grades;
� annual consumption of gasoline and diesel in terms of 10 ppm and 50 ppm sulphur;
� annual consumption of diesel;
� annual consumption of biofuels;
� annual consumption of light and heavy heating oil.
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Due to this information the Estonian fuel quality monitoring system can be implemented. This
system is to be served by an appropriate IT system. It is based on:

� a framework of user rights to have access to specified data;
� a framework of interfaces between data and between users;
� the draft for set-up of one data base being updated by different users (institutions).

With regard to the requirements for fuel data system different decisions had to be prepared.

Additional activities supporting fuel data system in the frame of activity D3 are based on activities B4 
Further activities in the area of compliance, B5 Co-operation with the oil industry in Estonia and B6 
Transparency of fuel product quality.

Results

Based on responses of questionnaires, bilateral interviews and meetings with institutions several drafts 
to overcome all problems were developed and agreed. These drafts will be the outset for the shape of 
the IT set up.

With regard to fuel data system the options were discussed.

2.2.3 Component E. Quality Assurance and Accreditation

General description

Continuing activities covered in this report are E4 Intercalibration and E5 Completion of interna-
tional and local accreditation.

Two tasks of these activities will be finished in the end of 2006 at latest: intercalibration and accredi-
tation of EERC fuel laboratory. Since these items are by nature practical rather than theoretical they 
are not deeply covered by this report.

Intercalibration requires participation at an international round robin test on certified referential 
materials. The participating international fuel labs are analysing certified fuel samples applying 
the standardized test methods of European standard EN 228 for gasoline and EN 590 for diesel. 
The results will be collected and evaluated by the leading laboratory. Deviations from the equi-
librium value are tolerated to a certain amount. Test results within this zone of tolerance have 
passed the test and vice versa.

International and local accreditation certifies that the fuel testing procedure of this particular fuel   
laboratory complies with the relevant standards. After getting accreditation EERC fuel laboratory will 
comply with the respective requirement of European standard EN 14274 to analyse fuel samples in 
the context of fuel quality monitoring system.

Results

The fuel laboratory of EERC has participated at the latest international round robin test (as pre-in-
tercalibration) arranged by German company FAM. All results were satisfying. On the basis of these 
good results the intercalibration and accreditation procedure has been started.
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Estonian company Kvalmek carried out the certification procedure of a special organisational unit of 
EERC in order to authorise it to issue certificates of fuel samples in future.

2.2.4 Estonian fuel quality monitoring activities in 2005-2006

This summary report covers the activities of Estonian fuel quality management which resulted on the 
respective Twinning project activities.

As agreed by the Estonian Ministry of Environment (MoE) the Estonian Environmental Research 
Center (EERC) took over the management on fuel quality monitoring. EERC´s first task was to im-
plement electronically the register of all Estonian filling stations. The preparation of the annual report 
on Estonian fuel quality monitoring for 2004 to be submitted by MoE to European Commission was 
the next issue on the agenda. As explained in the first part of final report most reporting elements 
complied already with the Directive 98/70/EC. This report was submitted on time by MoE at the 
end of June 2005.

EERC prepared then the Estonian fuel quality monitoring for 2005. On the basis of the register on 
filling stations the minimum amount of 400 spots to take samples according to European standard 
EN 14274 were chosen. The lot of samples was split into 200 samples for summer period and 200 
for winter time. EERC took the samples for summer period in the months from July to September 
in line with the rules. The samples for winter time were drawn in December 2005. The analyses of 
the samples were finished early in 2006 in the fuel lab of EERC. A different lab substituted EERC in 
those analytical methods for which no accreditation was available.

In 2005 the EERC invited all Estonian institution involved in fuel quality monitoring and created a 
committee to harmonize all fuel monitoring activities for 2006, especially the sample taking. The plan 
for 2006 on automotive fuels, heating oil, marine fuels and biofuels was prepared.

With regard to the development of IT based fuel quality monitoring system a decision on a unified 
fuel database serving all institutions was made. The fuel database should be placed at the Environ-
mental Information Centre (EIC). Decision was also taken on the required reporting for 2006. In this 
context the selection of filling station to monitor in 2006 was done.

Finally the EERC prepared the Estonian fuel quality monitoring report for 2005. The report was
submitted on time by MoE to European Commission.



9

D
e

v
e

lo
p

m
e

n
t o

f E
s

to
n

ia
n

 F
u

e
l Q

u
a

lity
 M

a
n

a
g

e
m

e
n

t S
y

s
te

m

EU Fuel Quality Monitoring Submissions – 2005 Reporting Template

Introduction, purpose & format

Directive 98/70/EC of the European Parliament and of the Council of 13 October 1998 relating to 
the quality of petrol and diesel fuels and amending Directive 93/12/EEC, as last amended by Direc-
tive 2003/17/EC, sets the environmental specifications for all petrol and diesel fuel marketed in the 
European Union. These specifications can be found in Annexes I to IV of the Directive. Article 8(1) 
obliges the Member States to monitor the compliance with these fuel quality specifications according 
to the analytical measurement methods referred to in the Directive. 

By no later than 30 June each year the Member States must submit a summary of the fuel quality 
monitoring data collected during the period January to December of the previous calendar year. The 
first report was to be made by 30 June 2002, in the format specified under Commission Decision 
2002/159/EC.  From 2004 Member States are required to report according to the requirements of the 
European standard EN 14274: 2003, unless they are using national fuel quality monitoring systems 
of equivalent confidence.  In addition from 2005 Member States are required to phase in “sulphur 
free” petrol and diesel fuels on an appropriately balanced geographical basis.  To support this revised 
reporting a ‘Common Format for the Submission of Summaries of National Fuel Quality for Petrol 
and Diesel from 2004’ was proposed & agreed with Member States.

Member State submissions providing the results of monitoring for years 2001 and 2002 have been 
summarised in the EU Fuel Quality Monitoring 2001 and 2002 Summary Reports.  In these reports 
an electronic format for submissions was recommended, together with additional information to
assist in the collation and interpretation of results.  The common reporting format for 2005 report-
ing onwards contained herein is proposed to attempt to harmonise reporting submissions across the 
Member States whether they are using either the European standard or their own national systems.  
This format essentially summarises information already required or requested under the Directive and 
European standard. The purpose of this extended Excel template based upon the format for report-
ing from 2005 is to:

� Assist Member States in their data reporting;
� Facilitate the collation and interpretation of Member State submissions, reducing the need to

return to Member States for additional information;
� Provide additional guidance to Member States on the provision of information that would assist in the 

interpretation/understanding of both their national fuel quality monitoring systems and the signifi-
cance of the results of sample analysis in the annual EU Fuel Quality Monitoring Summary Report.

The format of this template broadly follows that of the common format for reporting from 2004; 
mandatory requirements outlined in the Directive/European standard, which are denoted by black 
text/light blue fields, text and fields in red/orange are additional information requested beyond these 
(such as specific information on the availability of sulphur free fuels, or the national monitoring
system where EN 14274:2003 is not used).

Your assistance in providing submission data using this Excel template is greatly appreciated.

Additional Information Fields

1. Description of fuel quality monitoring system.

The additional optional information requested serves several purposes, firstly in clarifying the loca-
tion/method of sample collection and analysis; second to help put into context/explain the reasons 
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for differences in national fuel quality monitoring systems; in particular the number of samples taken 
and location of sampling: 

a) The number of sources fuels and distribution pathways (i.e. number of refineries, imported fuel 
sources and major distribution terminals) will affect the total number of samples needed to ensure 
a similar degree of statistical confidence in how representative monitoring results are of national 
fuel quality;

b) Sampling at the end of the distribution chain (i.e. dispensing/refuelling sites) ensures that any con-
tamination is identified before it reaches the vehicle, whilst sampling the whole distribution chain 
will also help identify at what point any potential contamination might have occurred.

2. Sales and availability.

The additional optional information requested serves to help clarify EU picture of the rate of intro-
duction of low (<50 ppm) and zero (<10 ppm) sulphur petrol and diesel.

3. Petrol and Diesel sample analysis reporting tables

� Separate tables are requested for different RON and different sulphur grades in order to identify 
any particular issues with different fuel types;

� Additional clarifying information is requested to help interpret correctly the significance of any 
exceedances of the limit values and allow Member States the opportunity to provide information 
on how such a potential exceedances are followed up.

Help on completing the Form

If you have any queries, regarding this Excel reporting template, please do not hesitate to call or e-mail 
Nikolas Hill of AEA Technology on: Tel: +44 (0)870 190 6490; E-mail: nikolas.hill@aeat.co.uk 

Thank you again for your assistance with this work.
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Directive 98/70/EC: Test Methods, Limit Values and Tolerance Limits*

Petrol

*Based on information provided by the German Environmental Protection Agency, Italy, Irish EPA, UK DTI and CEN TC19

Parameter Unit

98/70/EC Test specified in 98/70/EC or EN 228:1999

Limit values
Method Date Reproduc-

ibility, R*

Tolerance limits
(95% confidence)

Min. Max. Min. Max.

Research Octane Number (RON) -- 95 EN-ISO 5164 2005 0,7 94,6
(RON 91 fuel only) -- 91 EN-ISO 5164 2005 0,7 90,6

Motor Octane Number (MON) -- 85 EN-ISO 5163 2005 0,9 84,5
(RON 91 fuel only) -- 81 EN-ISO 5163 2005 0,9 80,5

Vapour Pressure, DVPE
--summer period (normal) kPa 60 EN 13016-1 2000 3,0 61,8
--summer period
(arctic or severe weather conditions)

kPa 70 EN 13016-1 2000 3,2 71,9

Distillation*
--evaporated at 100 oC % (v/v) 46 EN-ISO 3405 2000 4,0 43,6
-- evaporated at 150 oC % (v/v) 75 EN-ISO 3405 2000 4,0 72,6
Hydrocarbon analysis
-- Olefins % (v/v) 18,0 ASTM D1319 95a 4,6 20,7

*without oxygenates 18,0 ASTM D1319* 95a 6,5 21,8
18,0 EN 14517 2004 2,6 19,5

-- Olefins (RON 91 fuel only) % (v/v) 21,0 ASTM D1319 95a 5,1 24,0
21,0 EN 14517 2004 3,0 22,8

-- Aromatics (up to 2004) % (v/v) 42,0 ASTM D1319 95a 3,7 44,2
42,0 EN 14517 2004 2,0 43,2

-- Aromatics (from 2005) 35,0 ASTM D1319 95a 3,7 37,2
35,0 EN 14517 2004 1,7 36,0

-- Benzene % (v/v) 1,0 EN 12177 1998 0,10 1,06
1,0 EN 238 1996 0,17 1,10
1,0 EN 14517 2004 0,05 1,03

Oxygen content % (m/m) 2,7 EN 1601 1997 0,3 2,9
Oxygenates
-- Methanol % (v/v) 3 EN 1601 1997 0,4 3,2
-- Ethanol % (v/v) 5 EN 1601 1997 0,3 5,2
-- Iso-propyl alcohol % (v/v) 10 EN 1601 1997 0,9 10,5
-- Tert-butyl alcohol % (v/v) 7 EN 1601 1997 0,6 7,4
-- Iso-butyl alcohol % (v/v) 10 EN 1601 1997 0,8 10,5
-- Ethers with 5 or more carbon
atoms per molecule

% (v/v) 15 EN 1601 1997 1 15,6

-- other oxygenates % (v/v) 10 EN 1601 1997 0,8 10,5
Oxygen content % (m/m) 2,7 EN 13132 2000 0,3 2,9
Oxygenates
-- Methanol % (v/v) 3,0 EN 13132 2000 0,3 3,2
-- Ethanol % (v/v) 5,0 EN 13132 2000 0,4 5,2
-- Iso-propyl alcohol % (v/v) 10,0 EN 13132 2000 0,8 10,5
-- Tert-butyl alcohol % (v/v) 7,0 EN 13132 2000 0,5 7,3
-- Iso-butyl alcohol % (v/v) 10,0 EN 13132 2000 0,8 10,5
-- Ethers with 5 or more carbon atoms per 
molecule

% (v/v) 15,0 EN 13132 2000 1 15,6

-- other oxygenates % (v/v) 10,0 EN 13132 2000 0,8 10,5
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Parameter Unit

98/70/EC Test specified in 98/70/EC or EN 228:1999

Limit values
Method Date Reproduc-

ibility, R*

Tolerance limits
(95% confidence)

Min. Max. Min. Max.

Sulphur content mg/kg 150 EN ISO 14596 1998 30 168
150 EN ISO 8754 1995
150 EN 24260 1994 18,6 161
150 EN ISO 20846 2004 25,6 165,1
150 EN ISO 20847 2004 27,7 166,3
150 EN ISO 20884 2004 15,9 159,4

Sulphur content (low sulphur, from 2005) mg/kg 50 EN ISO 14596 1998 20 62
50 EN 24260 1994 74,6 54
50 EN ISO 20846 2004 9,7 55,7
50 EN ISO 20847 2004 16,6 59,8
50 EN ISO 20884 2004 7,9 54,7

Sulphur content (sulphur free, from 2005) mg/kg 10 EN ISO 14596 1998 5 13
10 EN 24260 1994 20,3 12
10 EN ISO 20846 2004 2,7 11,6
10 EN ISO 20884 2004 3,1 11,8

Lead content g/l 0,005 EN 237 1996 0,002 0,0062
0,005 EN 237 2004 0,00062 0,0054

* R values and limits are fixed precision statements provided by CEN, to be used in the absence of specific values from Member States. 
Member States may use and report their own defined R depending on their testing conditions.

Diesel

Parameter Unit

98/70/EC Test specified in 98/70/EC or EN 228:1999

Limit values
Method Date Reproduc-

ibility, R*

Tolerance limits
(95% confidence)

Min. Max. Min. Max.

Cetane number -- 51,0 -- EN-ISO 5165 1998 4,3 48,5
Density at 15 oC kg/m3 845 EN-ISO 3675 1998 1,2 845,7

EN ISO 12185 1996 0,5 845,3
Distillation -- 95% Point oC 360 EN-ISO 3405 2000 10,0 365,9
Polycyclic aromatic hydrocarbons % (m/m) 11 IP 391 1995 3,8 13,2
Sulphur content mg/kg 350 EN ISO 14596 1998 50,0 379,5

350 EN 24260 1994 550,8 375,0
350 EN ISO 20846 2004 40,0 373,6
350 EN ISO 20847 2004 17,9 360,6
350 EN ISO 20884 2004 30,9 368,2

Sulphur content (low sulphur, from 2005) mg/kg 50 EN ISO 14596 1998 20,0 62
50 EN 24260 1994 74,6 54,0
50 EN ISO 20846 2004 6,7 54,0
50 EN ISO 20847 2004 12,8 57,6
50 EN ISO 20884 2004 7,9 54,7

Sulphur content (sulphur free, from 2005) mg/kg 10 EN ISO 14596 1998 5,0 13,0
10 EN 24260 1994 20,3 12,0
10 EN ISO 20846 2004 2,2 11,3
10 EN ISO 20884 2004 3,1 11,8
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Fuel Quality Monitoring System

Year: 2005

Description of Fuel Quality Monitoring System

Member States should provide details on the operation of their national fuel quality monitoring systems.    
Directive 98/70/EC requires the vapour pressure of petrol to be less than 60.0 kPa during the summer period, which spans 1 May until
30 September. However, for those Member States that experience ‘arctic or severe weather conditions’ the summer period covers the period 
1 June to 31 August and the vapour pressure must not exceed 70 kPa. Member States are requested to define the Summer/Winter periods 
implemented in their territories and also applying to their fuel quality monitoring system reporting.    

Definition of Monitoring System Summer and Winter Periods:

Summer Period

Start 1 May

End 30 Septmber

Winter Period

Start 1 December

End 28/29 February

* Normal = 1st May to 30th September; Arctic = 1st June to 31st August     

Member States should indicate whether their monitoring system is set up using the European standard EN 14274:2003 statistical model A, 
B or C and whether it is based on the large or small country framework.  Alternatively, the Member State should indicate if they are using 
their own nationally defined system.     

Country Size (L = Large, S = Small) S

Minimum number of samples each period
(Petrol, per grade; Diesel)

Fuel Quality Monitoring System model used: Yes / No Small Country Large Country

EN 14274 Statistical Model A 50 100

EN 14274 Statistical Model B 100 200

EN 14274 Statistical Model C yes 50 --

National System -- --

If Member States are using the European standard EN 14274:2003, they should also provide details on the sampling programme by com-
pleting the relevant sections of the table in Annex I (as defined in Annexes B and C of EN 14274:2003), plus details of any additional 
provisions made in the table below.
“If Member States are not using the European standard EN 14274:2003 and are using their own national system, they should provide a
description of the operation of their national fuel quality monitoring systems.  This should preferably include the following information, in
addition to any additional information that the Member State thinks is relevant (e.g. number of national refineries & distribution terminals):

� Organisations responsible for sampling, analysis and reporting;
� Types of locations at which sampling is carried out (e.g. refineries, terminals/depots, or from refuelling stations);
� Frequency of sampling and selection of sampling points;
� Assessment that shows the monitoring system’s equivalency to the CEN system.”

Description of National Fuel Quality Monitoring System (give once and up-date if necessary):
Not applicable.
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Total Sales of Petrol and Diesel

Year: 2005

Member states are requested to complete the following table, as applicable detailing the quantities of each type and grade of petrol and 
diesel fuel marketed in their territory.

*NB: Please do not report national fuel grade sales under more than one category.

Fuel Grade Name of national
 fuel grade

National sales total No. Samples
TakenLitres Tonnes

Regular unleaded petrol (minimum RON = 91)1

Regular unleaded petrol (minimum RON = 91 & < 50 ppm Sulphur) pliivaba bensiin 
(RON 91)

10 000

Regular unleaded petrol (minimum RON = 91 & < 10 ppm Sulphur) väävli- ja pliivaba 
bensiin (RON 91)

4000

Unleaded petrol (minimum RON = 95)1

Unleaded petrol (minimum RON = 95 & < 50 ppm Sulphur)2

Unleaded petrol (minimum RON = 95 & < 10 ppm Sulphur)3

Unleaded petrol (minimum 95 =< RON < 98)

Unleaded petrol (minimum 95 =< RON < 98 & < 50 ppm Sulphur) pliivaba bensiin 
(RON 95)

130 000

Unleaded petrol (minimum 95 =< RON < 98 & < 10 ppm Sulphur) väävli- ja pliivaba 
bensiin (RON 95)

89 000

Unleaded petrol (minimum RON >= 98)

Unleaded petrol (minimum RON >= 98 & < 50 ppm Sulphur) pliivaba bensiin 
(RON 98)

32 000

Unleaded petrol (minimum RON >= 98 & < 10 ppm Sulphur) väävli- ja pliivaba 
bensiin (RON 98)

26 300

Total unleaded petrol (<150 ppm Sulphur)

Total unleaded petrol (<50 ppm Sulphur) pliivaba bensiin 172000

Total unleaded petrol (<10 ppm Sulphur) väävli- ja
pliivaba bensiin

119300

Total Petrol bensiin 291300 300

Diesel fuel4

Diesel fuel (< 50 ppm sulphur)5 diisel 98 200

Diesel fuel (< 10 ppm sulphur)6 väävlivaba diisel 189 500

Total Diesel diisel 287700 114

1 as specified in Annex I of Directive 98/70/EC
2 as specified in Annex III of Directive 98/70/EC
3 as specified in Annex III of Directive 98/70/EC except the sulphur content which must be less than 10ppm
4 as specified in Annex II of Directive 98/70/EC
5 as specified in Annex IV of Directive 98/70/EC
6 as specified in Annex IV of Directive 98/70/EC except the sulphur content which must be less than 10ppm

Comments (completeness of data, particular issues, etc.)
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Geographical Availability of Sulphur-Free Fuels

Year: 2005

Member States are requested to complete the following tables with basic information on the geographical availability of sulphur free petrol 
and diesel sold in their territories.

(Litres/Tonnes) % Total Petrol/Diesel Sales
Total National sales <10 ppm sulphur petrol 119 300 t 41%
Total National sales <10 ppm sulphur diesel 189 500 t 65,90%

Details of petrol RON grades available with <10 ppm sulphur: 

Are <10 ppm sulphur fuels (petrol and/or diesel) labelled differently from regular grades   
(i.e. can they be easily distinguished from regular/higher sulphur fuels by the consumer)?
Yes

Where Member States choose to apply the measures in their national territories, they are also requested to complete, as far as possible, 
the following tables with detailed information (Options A to D) on the geographical availability of sulphur free petrol and diesel in their
territories, as outlined in the Commission Guidance note[1].  Member States should also take into account any specific provisions made for 
special cases in the Commission Guidance.  
[1] The more detailed reporting on geographical availability is not needed until the 2005 monitoring reports, but would be useful if
Member States were also able to provide it from 2004.  
Where the more detailed information is not available, or additional notes/clarifications are needed or other guidance than that given by the 
Commission is used, the Member States are requested to provide a description on the extent to which sulphur free fuels are marketed in 
their territory (i.e. geographical availability).  This free form text box should also be used to provide any additional information such as the 
special cases outlined in the Commission Guidance note. 

Description of the geographical availability of sulphur free fuels or additional notes:  
Due to small size of the country the filling stations are well spread according to the demand over the territory. In 2005 the average
consumption of sulphur-free fuels in Estonia was 50%. There are no large refuelling stations or highway/motorway stations in Estonia.

Option (A): Proportion of refuelling stations with sulphur free grades available by region

See Annex II for reporting table format.

Option (B): Average distance between refuelling stations with sulphur free grades available

No. Refuelling Stations Distance between refuelling stations (km)
<10 ppm All With <10 ppm grades available All
Number Number Min. Max. Mean Mean

Petrol
Diesel

Option (C): Availability of sulphur free fuels at large refuelling stations

Petrol Diesel
National criteria for definition of “large refuelling stations” in terms of a 
minimum volume throughput (in million litres / annum)
Total number of large refuelling stations nationally
Number of large refuelling stations with <10 ppm fuel available
% Total large refuelling stations with <10 ppm fuel available

Option (D): Availability of sulphur free fuels at highway/motorway refuelling stations

Petrol Diesel
Total number of highway/motorway refuelling stations nationally
Number of highway/motorway refuelling stations with
<10 ppm fuel available
% Total highway/motorway refuelling stations with
<10 ppm fuel available
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inim
um

 %
M

axim
um

 %
M

ean %
LEV

EL 2 R
egions

R
egion N

am
es

--
--

 B
y (N

U
T

S) level 3 region:
R

egion 1
E.g. X

X
11

R
egion 2

E.g. X
X

12
R

egion 3
E.g. X

X
13

R
egion 4

E.g. X
X

21
R

egion 5
E.g. X

X
22

R
egion 6

E.g. X
X

31
<insert extra row

s as needed>
LEV

EL 1 R
egions

R
egion N

am
es

--
--

 B
y (N

U
T

S) level 2 region:
R

egion 1
E.g. X

X
1

R
egion 2

E.g. X
X

2
R

egion 3
E.g. X

X
3

<insert extra row
s as needed>

N
ational Total

E.g. X
X

(1)  According to the Eurostat N
om

enclature of territorial units for statistics – N
U

T
S Statistical Regions of Europe (see: http://europa.eu.int/com

m
/eurostat/ram

on/nuts/hom
e_regions_en.htm

l) 
(2) Additional inform

ation on N
U

T
S, including full country code listings, m

ay be found on the Eurostat w
eb site at: http://europa.eu.int/com

m
/eurostat/ram

on/nuts/hom
e_regions_en.htm

l

A
dditional C

om
m

ents:
N

ot applicable because Estonia is a sm
all country belonging to M

odel C
 (no regions).

N
ote:  

 
Please fill out the orange sections w

ith the relevant inform
ation as far as 

possible, inserting extra row
s for additional regions as needed and w

ith 
additional com

m
ents as necessary for explanation in the relevant section. 
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n
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 S
p
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rk
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g

n
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n
g

in
e

s
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P
e

tr
o

l)
 f

ro
m

 2
0

0
5

C
ou

nt
ry

:
Es

to
ni

a
R

ep
or

ti
ng

 Y
ea

r:
20

05
Pe

ri
od

 (S
um

m
er

 o
r W

in
te

r)
:

bo
th

Pa
re

nt
 fu

el
 g

ra
de

:
un

le
ad

ed
 p

et
ro

l 9
5

N
at

io
na

l f
ue

l g
ra

de
:

un
le

ad
ed

 p
et

ro
l 9

5
Su

m
m

er
 P

er
io

d:
*

1s
t M

ay
 to

 3
0t

h 
Se

pt
em

be
r (

no
rm

al
)

* 
N

 =
 1

st 
M

ay
 to

 3
0t

h 
Se

pt
em

be
r (

no
rm

al
) ;

 A
 =

 1
st 

Ju
ne

 to
 3

1s
t A

ug
us

t (
ar

ct
ic

).

R
e

p
o

rt
in

g
 r

e
s
u

lt
s

Pa
ra

m
et

er
U

ni
t

A
na

ly
ti

ca
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nd
 st

at
is
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ca
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es
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ts

Li
m

it
in

g 
Va

lu
e(1

)

Te
st

 m
et

ho
d

(m
or

e 
re

ce
nt

 v
er

si
on

s m
ay

 a
ls

o 
be

 u
se

d)
N

at
io

na
l

Sp
ec

ifi
ca

ti
on

, i
f a

ny
A

cc
or

di
ng

 to
 

8/
70

 E
C

N
o 

Sa
m

pl
es

M
in

.
M

ax
.

M
ea

n
St

an
da

rd
 

D
ev

ia
ti

on
M

in
.

M
ax

.
M

in
.

M
ax

.
M

et
ho

d
D

at
e

Re
se

ar
ch

 O
ct

an
e 

N
um

be
r

--
23

4
94

,8
10

0
96

,7
1,

4
95

EN
 2

51
64

20
05

M
ot

or
 O

ct
an

e 
N

um
be

r
--

23
4

84
,6

88
,9

86
,8

1,
4

85
EN

 2
51

63
20

05
Re

se
ar

ch
 O

ct
an

e 
N

um
be

r
--

66
91

,8
93

,9
92

,8
0,

5
91

 (2
)

EN
 2

51
64

20
05

M
ot

or
 O

ct
an

e 
N

um
be

r
--

66
81

,9
84

,6
83

,1
0,

6
81

 (3
)

EN
 2

51
63

20
05

Va
po

ur
 P

re
ss

ur
e,

 D
V

PE
 w

in
te

r p
er

io
d

kP
a

(4
)*

--
su

m
m

er
 p

er
io

d 
on

ly
15

0
55

,9
83

,8
72

,3
4,

2
45

,0
*

70
,0

*
60

,0
EN

 1
30

16
-1

20
00

D
ist

ill
at

io
n

--
 e

va
po

ra
te

d 
at

 1
00

 o C
%

 (v
/v

)
25

7
43

,6
59

,2
52

,6
4,

1
46

,0
EN

 IS
O

 3
40

5
20

00
--

 e
va

po
ra

te
d 

at
 1

50
 o C

 
%

 (v
/v

)
25

7
81

,3
89

,4
85

,3
1,

3
75

,0
H

yd
ro

ca
rb

on
 a

na
ly

sis
--

 O
le

fin
s

%
 (v

/v
)

22
0

0,
8

16
,5

9,
9

3,
7

18
.0

(5
)

AS
T

M
 D

 1
31

9 
or

 E
N

 1
45

17
19

95
, 2

00
4

--
 O

le
fin

s  
(R

O
N

 9
1 

fu
el

 o
nl

y)
%

 (v
/v

)
66

7,
3

14
,7

12
2,

1
21

.0
(5

)
AS

T
M

 D
 1

31
9 

or
 E

N
 1

45
17

19
95

, 2
00

4
--

 A
ro

m
at

ic
s

%
 (v

/v
)

28
6

25
,4

40
,4

31
,1

1,
9

42
,0

AS
T

M
 D

 1
31

9 
or

 E
N

 1
45

17
19

95
, 2

00
4

--
 B

en
ze

ne
%

 (v
/v

)
26

1
0,

10
0,

6
0,

32
0,

18
1,

0
EN

 1
21

77
, E

N
 2

38
 o

r E
N

 1
45

17
19

98
, 1

99
6,

 
20

04

O
xy

ge
n 

co
nt

en
t

%
 (m

/m
)

30
0

0,
1

2,
6

1,
7

0,
7

2,
7

EN
 1

60
1 

or
 P

rE
N

 1
31

32
19

97
19

98

(1
)  T

he
 li

m
iti

ng
 v

al
ue

s a
re

 “t
ru

e 
va

lu
es

” 
an

d 
w

er
e 

es
ta

bl
ish

ed
 a

cc
or

di
ng

 to
 th

e 
pr

oc
ed

ur
es

 fo
r l

im
it 

se
tti

ng
 in

 E
N

 IS
O

 4
25

9:
19

95
.

T
he

 re
su

lts
 o

f i
nd

iv
id

ua
l m

ea
su

re
m

en
ts 

sh
al

l b
e 

in
te

rp
re

te
d 

fo
llo

w
in

g 
th

e 
cr

ite
ria

 d
es

cr
ib

ed
 in

 E
N

 IS
O

 4
25

9:
19

95
.

(2
)  9

1 
fo

r u
nl

ea
de

d 
re

gu
la

r g
ra

de
 p

et
ro

l: 
Se

e 
98

/7
0/

EC
, A

nn
ex

 I,
 F

oo
tn

ot
e 

3.
 

 
 

 
 

 
(3

)  8
1 

fo
r u

nl
ea

de
d 

re
gu

la
r g

ra
de

 p
et

ro
l: 

Se
e 

98
/7

0/
EC

, A
nn

ex
 I,

 F
oo

tn
ot

e 
3.

 
 

 
 

 
 

(4
)  7

0 
kP

a 
fo

r M
em

be
r S

ta
te

s w
ith

 a
rc

tic
 o

r s
ev

er
e 

w
ea

th
er

 c
on

di
tio

ns
: S

ee
 9

8/
70

/E
C

, A
nn

ex
 I,

 F
oo

tn
ot

es
 4

 &
 5

. 
 

 
(5

)  2
1 

fo
r u

nl
ea

de
d 

re
gu

la
r g

ra
de

 p
et

ro
l: 

Se
e 

98
/7

0/
EC

, A
nn

ex
 I,

 F
oo

tn
ot

e 
6.
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a
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s
te
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Param
eter

U
nit

A
nalytical and statistical results

Lim
iting Value

(1)

Test m
ethod

(m
ore recent versions m

ay also be used)
N

ational
Specification, if any

A
ccording to 
8/70 EC

N
o Sam

ples
M

in.
M

ax.
M

ean
Standard 
D

eviation
M

in.
M

ax.
M

in.
M

ax.
M

ethod
D

ate

O
xygenates

-- M
ethanol

%
 (v/v)

300
0,1

0,8
0,1

3
-- Ethanol

%
 (v/v)

300
0,1

0,3
0,1

5
-- Iso-propyl alcohol

%
 (v/v)

300
0,1

1,7
0,1

0,1
10

EN
 1601

1997
-- Tert-butyl alcohol

%
 (v/v)

300
0,1

0,7
0,1

7
O

r
-- Iso-butyl alcohol

%
 (v/v)

300
0,1

0,3
0,1

10
EN

 13132
2000

-- Ethers w
ith ≥5 carbon atom

s / m
olecule

%
 (v/v)

300
0,1

14,4
8

4
15

-- other oxygenates
%

 (v/v)
300

0,1
0,2

0,1
10

Sulphur content (regular grades)
m

g/kg
232

4
46

23,2
9,5

50
EN

 ISO
 14596, EN

 24260, 
EN

 ISO
 20846, EN

 ISO
 20847, 

EN
 ISO

 20884

1998, 1994, 
2004, 2004, 

2004

Sulphur content (fuels sold as sulphur-free)
m

g/kg
68

4
12

8,4
2,6

10
EN

 ISO
 14596, EN

 24260, 
EN

 ISO
 20846, EN

 ISO
 20884

1998, 1994, 
2004, 2004

Lead content
g/l

300
<0,003

0,007
<0,003

-
0,005

EN
 237

1996, 2004

S
a

m
p

lin
g

 fre
q

u
e

n
c

y

N
um

ber of sam
ples in m

onth
January

July
50

February
August

60
M

arch
Septem

ber
20

April
O

ctober
M

ay
N

ovem
ber

June
20

D
ecem

ber
150

Total
300

O
ther notes (optional): 

* N
ational specification for w

inter period m
inim

um
 65,0 kPa - m

axim
um

 95,0 kPa (EV
S-EN

 228:2004);  
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n
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re
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 b
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.

M
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20

05
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el
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 5

16
4

20
05
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7

90
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16
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 p
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 c
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at
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at
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*
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T
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ed
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EN
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EN
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38

19
96

0,
2

1,
1

EN
 1
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17
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04

0,
1

1,
0
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xy

ge
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nt

en
t

%
 (m

/m
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EN
 1

60
1

19
97

0,
3

2,
9

O
xy

ge
na

te
s

--
 M

et
ha

no
l

%
 (v

/v
)

EN
 1

60
1

19
97

0,
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2

--
 E

th
an
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)
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97
0,

9
10

,5
--

 T
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t-b
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yl
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EN

 1
60

1
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0,

6
7,

4
--
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ol

%
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EN
 1

60
1
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97

0,
8
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--
 E

th
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s w
ith
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r m
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 a
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s p

er
 m

ol
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%
 (v

/v
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EN
 1

60
1

19
97

1
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--

 o
th

er
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xy
ge
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te
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%
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)
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 1
60

1
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97
0,
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10
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Param
eter

U
nit

Test specified in 98/70/EC
 or EN

228 (m
ore recent versions m

ay also be used)
N

otes on exceedences

M
ethod

D
ate

R
eproduca-
bility, R

Tolerance lim
its

Exceeded?
N

o. 
sam

ples
Values

D
etails/action taken

M
in.

M
ax.

O
xygen content

%
 (m

/m
)

EN
 13132

2000
0,3

2,9
O

xygenates
-- M

ethanol
%

 (v/v)
EN

 13132
2000

0,3
3,2

-- Ethanol
%

 (v/v)
EN

 13132
2000

0,4
5,2

-- Iso-propyl alcohol
%

 (v/v)
EN

 13132
2000

0,8
10,5

-- Tert-butyl alcohol
%

 (v/v)
EN

 13132
2000

0,5
7,3

-- Iso-butyl alcohol
%

 (v/v)
EN

 13132
2000

0,8
10,5

-- Ethers w
ith 5 or m

ore carbon atom
s per m

olecule
%

 (v/v)
EN

 13132
2000

1,0
15,6

-- other oxygenates
%

 (v/v)
EN

 13132
2000

0,8
10,5

Sulphur content (low
 sulphur, from

 2005)
m

g/kg
EN

 ISO
 14596

1998
20,0

61,8
EN

 24260
1994

6,8
54,0

EN
 ISO

 20846
2004

9,7
55,7

EN
 ISO

 20847
2004

16,6
59,8

EN
 ISO

 20884
2004

7,9
54,7

Sulphur content (sulphur free, from
 2005)

m
g/kg

EN
 ISO

 14596
1998

5,0
13,0

EN
 24260

1994
3,4

12,0
EN

 ISO
 20846

2004
2,7

11,6
Yes

5
11,6-12,0

Authorities w
ere inform

ed, investigation w
as initiated

EN
 ISO

 20884
2004

3,1
11,8

Yes
Lead content

g/l
EN

 237
1996

0,002
0,0062

Yes
1

0,007
Authorities w

ere inform
ed, investigation w

as initiated
EN

 237
2004

0,00062
0,0054
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F
u

e
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 t
h

e
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o
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p
re

s
s
io

n
 I
g

n
it
io

n
 E

n
g

in
e

s
 (

D
ie

s
e

l)
 f

ro
m

 2
0

0
5

C
ou

nt
ry

:
Es

to
ni

a
R

ep
or

ti
ng

 y
ea

r:
20

05
Pe

ri
od

 (S
um

m
er

 o
r W

in
te

r)
:

Su
m

m
er

Pa
re

nt
 fu

el
 g

ra
de

:
di

es
el

N
at

io
na

l f
ue

l g
ra
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3. Component C. Training

Continuing activities covered in this report are C4 Training on generation of good fuel quality data, 
C5 Training on interpretation of fuel test results, C6 Training on management of fuel test facilities, 
C7 Training on multifunctional lab equipment: certification/classification of fuels and C9 Future 
training system.

After arrival of fuel laboratory equipment these activities started. Two short time experts (STE)
Harald Vogel and Peter Wilcken trained the EERC fuel laboratory staff.

3.1 Activity C5. Training on interpretation
of fuel test results

In June 2005 a training seminar took place in the EERC. During this seminar the characteristics of 
gasoline and diesel were presented. The lectures included a description of the sample types and these 
general standards and specifications that the fuel has to meet. All analytical methods were presented 
in detail, including the limits of specification (see also 5.1 and 5.2 of first part).

The lectures appealed to an audience of analytical operators, inspectorate and governmental staff.
In May 2006 the topic was upgraded especially to laboratory staff and to laboratory aspects. Main
intention of this part of activity C5 Training on interpretation of test results, was an initial sensitisa-
tion to usual and to unusual values.

Special items were:

� typical values of results;
� unusual results;
� off spec results and a plan of “trouble shooting”;
� dimensioning of calibration series to cover all expected values up to the specification limits.

Examples:

1. The content of oxygenates in gasoline is specified in EN 228. The concentration of ether
compounds as ETBE or MTBE is allowed up to a total of 15 % (v/v). These are usual values, 
supplier use the specification range very often up to the limit. On the other hand alcohols as
2-propanol or n-butanol are allowed to single concentrations of up to 10 % (v/v), values which 
are extremely unusual.

2. The permissible range of the density is 720 to 775 kg/m³ at 15 °C. Since the aromatic content is 
restricted to a limit of 35 % (v/v), the samples close to the upper limit of the density became very 
uncommon. Even if such a sample is in spec concerning the density there is still a suspicion that 
other parameters may be off spec.

3.1.1 Adaptation of specification limits to laboratory work

In case of calibration at least two test samples should be used. One sample with “typical” values and 
another with values close to the specification limits. If those samples are not available create them 
by using of pure chemicals (e.g. flash point) or a composition of samples or sample plus an “in spec” 
sample plus pure chemical.
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Example:

Sulphur-content in diesel: The determination of the sulphur content in fuel with the XFA is sensi-
tive to the matrix of the sample. To calibrate and to test this method, you first blend a high boiling
sulphur free hydrocarbon with a sulphuric compound. Later, you can either blend diesel with a 
sulphuric compound or you can blend diesel with heating oil with a well-known sulphur content 
(Round-Robin sample) which normally has a sulphur content of up to 0,2 % (m/m).

In the middle of July 2006 about 50 test samples arrived in Tallinn. All samples have already been ana-
lysed before, the results are given. With these samples the equipment can be tested “under real condi-
tions” and the laboratory staff can be trained and can get a feeling for usual and unusual values.

3.1.2 Conclusion

The training on the interpretation of test results was successful. The members of laboratory staff have 
first impressions of typical fuel test results. Nevertheless especially the training on usual and unu-
sual results has to and will go on. The item will be integrated in the plans for future training systems
(activity C9).

3.2 Activities C4 Training on generation of good fuel quality 
data and C6 Training on management of fuel test facilities

The training on the management of fuel test facilities mainly covered the following aspects:

� layout of the laboratory and positioning of the analytical devices;
� work flow diagram for fuel samples;
� training on analytical devices;
� calibration, usual and unusual results, off spec results, trouble shooting.

3.2.1 Layout of the positioning of the analytical devices

In the beginning the equipment for new fuel laboratory of EERC had to be deployed. The ambition 
was to find an optimum between the given layout and infrastructure on one hand and the best posi-
tion for a good workflow. In addition aspects of safety on workplace and a sufficient low pollution 
level had to be minded.
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3.2.1.1 Floor plan of the laboratory inclusive sinks and exhausters

EERC fuel laboratory floor plan before deploying any devices
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3.2.1.2 Single rooms and their devices

Room 2.1 will be used for distillation of gasoline and diesel samples and for the determination of 
the sulphur content. The sulphur content can be determined by a XRA device (EN 20 884) or by
UV-fluorescence (EN 20 846).

XRA device XRA, analyzer and monochromators

Additional UV-Vis device is in same room. All devices can and will produce a recognizable yet not 
critical amount of fuel vapour. Therefore a special exhausting system for the single devices is not
necessary. The exhauster in the room can be used for sample preparation. The installation of all neces-
sary supply with electricity, industrial gases and water in place.

Destillation devices
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UV-Vis device

Room 2.2 is the room with all gaschromatographic devices (two GC-CST and one GC-PIONA). 
The devices will determine benzene (EN 12 177), the oxygenate compounds (EN 13 132) and the 
hydrocarbon distribution of gasoline (EN 14 517). The installation of all necessary supply with elec-
tricity, industrial gases and water in place. Because GCs are sensitive to high ambient temperatures,  
this room has to be air-conditioned in future if possible.

Gaschromatographic devices. Behind them on the wall there´s the supply with industrial gases
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In addition there is the AAS device for the determination of the lead-content in gasoline (EN 237) in 
this room. As this AAS will run with organic samples only, this device will produce only a low amount 
of corrosive waste gases. Therefore this device can stay in this room and a spot exhauster is sufficient. 
But in the potential case, that in future inorganic solutions (normally aqua regia pulpings) should 
be analysed, this device has to move to another room. Then the waste gases of the AAS are highly
corrosive and the amplifier-boards of the GCs with high-impedance resistors do not like this at all.

Room 2.3 already contains a small compressor for supplying the PIONA-GC with cooling air and 
the server for the local network. There is still the possibility of short current cut-offs, an UPS for the 
GCs will be installed. A good position for this device also is in room 2.3 at the wall close to the GCs. 
Compressor, server and UPS may produce waste heat. Ventilation may be recommended for the 
summer time.

Room 2.4 is similar to room 2.1. which is a room with low evaporating devices. Lubricity (EN ISO 12 
156-1, HFRR-device with microscope), density (EN ISO 12 185), vapour pressure (EN 10 016-1) 
and water content (EN ISO 12 937) are on the one side of this room. The devices for cold behav-
iour (CFPP - cold filter plugging point - EN 116 and CP - cloud point – EN 23015) and viscosity
(EN ISO 3104) are on the other side. The CFPP / CP devices are thermally conditioned by a cryo-
stat. A special exhaustion for this room is not necessary. In case the cryostats produce too much heat 
in summer time air-condition may be useful.

HFRR device and microscope
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HFRR device

Density device
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Vapour pressure device

Viscosity device Viscosity and CP/CFPP devices
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Room 2.5. contains quite silent devices. The HPLC (EN 12 916, PAHs in diesel fuel) and the
IR-spectrometer (EN 14 078, FAME in diesel) produce almost no emission of odour nor noise.
So here, on the other side of the room, desktops for paperwork can be deployed.

Room 2.6. will be the office of the head of the laboratory. No planning necessary.

HPLC and IR-Spectrometer devices

Room 2.7. In this room cleaning of laboratory devices will be carried out. In this room an industrial 
dish-washer is located and distilled water in different level of purity is produced. The industrial dish-
washer must have a separate exhausting system. In case of cleaning bottles with a remaining of fuel 
the emission must be led outside.

Room 2.8 is the room with highly evaporating or sooty devices. Therefore special ventilation is com-
pulsory. Concerning the pressure of evaporation a special description of this room follows. On the 
one side of the room there are exhausters with the devices for determining ash, flash point, micro 
carbon and evaporation residue. On the other side there are the test of copper corrosion, the drying 
oven and the muffle furnace and the test on oxidation stability. The analytical devices on this side will 
produce low evaporation, but some heat. 
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Exhausters with ash, flashpoint, micro carbon and evaporation residue devices

The devices in the exhausters in detail:

1. Micro Conradson Carbon (EN ISO 10 370) – carbon residue producing compounds in diesel can 
be detected. The principle is to heat a fuel sample up to 500 °C. Here most of the fuel has evapo-
rated and some compounds have cracked (chemically disintegrated). The production of vapour is 
obvious. For operating this device an supply with nitrogen and an exhausting pipe is necessary.

2. Flash point (EN ISO 2719) – on diesel samples you check the temperature at which you can set 
fire to the diesel fuel. A security aspect (transport and storage) for this matter is necessary.

Flash point device Micro carbon device
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3. Evaporation residue (EN ISO 6246) – the name is self-instructional. Of each (gasoline) sample 50 
ml are evaporated to look for a possible residue. This device produces a huge amount of gasoline 
steam. This steam is toxic, carcinogenic and extremely flammable. This device must be located in a 
exhausting chamber. The demand of air is high. The compressor must deliver a lot of volume but not 
a high pressure.

4. Ash content (EN ISO 6245) – a diesel fuel is burned. After extinguishing of the fire the remaining 
residue has to be annealed in a muffle furnace. Burning of the sample produces a lot of carbon black. 
One exhausting chamber was chosen to be used for the determination of ash. This chamber will
become sooty very soon. Do not use any other exhausting chamber for this determination.

Oxidation stability for diesel

Oxidation stability for gasoline
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3.2.2 Work flow diagram for fuel samples

Important for a successful analytical examination of a fuel sample within a limited time is it’s work flow.

Example:

On gasoline samples the first analysis always is the determination of the vapour pressure. This item 
has to be determined first because of a potential loss of highly volatile compounds in the fuel after 
opening the sample container. And if the sample has been prepared for this determination it is easy to 
follow up with the determination of the density and a sample split for the sections in the laboratory. 
This enables the sections to act simultaneously and deliver results within short times.

Below is presented a diagram of the work flow of a gasoline sample plus the comments to this
diagram as it was shown and explained to the laboratory staff.

In case of diesel samples with the absence of highly volatile compounds the cooling of samples is not 
necessary. Here the emphasis of the work flow is on optimising the executing of sample batches. It is 
much more efficient to run a series of single analysis type with a batch of samples than analysing these 
samples one after the other.

Workflow for gasoline sample

Sample receive

Registration Encoding

Sample cooling

Sample cooled?
No

Yes

Initial tests: appearance
vapour pressure density

Bottling

Octane rating
2 × 1 litre

Determination
octane engine

Results

GC 100 ml

PIONA 2 x GC-CST

Results Results Results

Remaining
analysis 1 litre

Medium fast analysis

Lead, sulphur distillation,
residue, copper corrosion,

etc., optional: water content

Restore rest in original
container, cooled

Slow analysis

Oxidation stability

Collecting results, verification / evaluation, calculation

Results
off spec?

“Trouble-shooting”:
Info to Co-ordinator
Info to other sections

Second analysis, method-check, device check

Yes

No

Co-ordinator

Report generation, sample discharge
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Comments to the workflow:

1. Co-ordinator

At a volume of up to 500 samples per year one co-ordinator supervises the flow of the samples. The 
co-ordinator manages the sample receive, the registration and encoding.

During and after the analysis the co-ordinator collects the data, minds time limits, checks the results. 
The co-ordinator collects and evaluates the results, calculates e.g. the VLI (vapour lock index) and 
generates the analytical report. In case of off spec results he arranges measures.

After the analysis the co-ordinator discharges the sample from the analytical process.

2. In case of off spec values

In any case run a second analysis. Give information to the co-ordinator and to the other lab-sections 
so that they are prepared to unusual results and thus any damage on other devices can be avoided.

Example:

Off spec value:  end of distillation too high
Possible reason: diesel fraction in gasoline
Effect on the results of: octane number, evaporation residue, GC-results, etc.
Harmful to: GC, device (GC-column) polluted

After a second analysis – which may confirm the off spec value – follows a method check and a device 
check: e.g. with calibration or intercalibration (round robin) samples.

3. Sample bottling

The determination of the octane numbers requires 1 to 2 litres of product. A second, small quota for 
the GC is recommended. The remaining analysis can be run out of the tin canister but it is recom-
mended to bottle a quota of 1 litre for this analysis and store the rest under cool conditions. After the 
analysis and the delivery of the report the rest of the sample should be stored for at least 3 months. 
Please ask for the required storage time.

4. “Fast”, “medium fast” and “slow” analysis

Example:

Lead and sulphur take up to 1 hour: fast
Distillation, residue and copper corrosion, 1 to 3 hours: medium fast
Oxidation stability take up to 18 hours:  slow

Fast and medium fast analysis should not run over night, if it is not necessary. In case of “slow” analysis 
this is inevitable but avoid running this particular analysis over the weekend. Mind safety procurements.

3.2.3 Training on analytical devices

A major part of activity C6 was the training of members of the EERC fuel laboratory with the new de-
vices. Theoretical basement of the training were the SOPs and SOTs (see also 7.1 and 7.2 of first part).
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Targets were:

� information about chemical and physical aspects of an analysis;
� information about the reason of an analysis;
� handling of the analytical device;
� knowledge about usual, unusual and off spec values;
� trouble shooting and maintenance;
� calibration and quality assurance.

3.2.3.1 Examples for this training

Example 1:  Calibration samples for GC-CST, Benzene and Aromatics

EN 12 177 Determination of benzene content by GC and
DIN 51 413 – 9 Determination of total aromatics and benzene by CST

Ambition

� Calibrate EN 12 177 according to the specification limits of EN 228;
� Check out the method with a benzene concentration of 5 % (v/v);
� This was the specification limit in former times. At that time benzene concentrations of 2 to 4 %

(v/v) were common. And even today region with low environmental standards still have such samples;
� Enhance the method according DIN 51 413 – 9;
� This method includes EN 12 177;
� Without any additional effort you can quantify the total aromatic content of a gasoline sample and 

verify the result of the PIONA GC, EN 14 517;
� Cover the whole specified range of concentration for benzene and for total aromatics.

Benzene content

� Create 5 calibration samples of benzene in a saturated HC (n-heptane, cyclohexane, iso-octane or 
a non-aromatic petrolether-blend) in the range of 0 to 1,8 % (m/m) which is equivalent to a ben-
zene-content range of 0 to 1,4 % (v/v) and an additional sample of some 6 % (m/m), equivalent 
to 5 % (v/v);

� Example: 0 % (m/m), blank value, 0,3 % (m/m), 0,6 % (m/m), 1,0 % (m/m), 1,4 % (m/m),
1,8 % (m/m) and 6 % (m/m) benzene;

� Treat the calibration samples further on as a test samples (add 5 % MiBK as internal standard and 
run measurement);

� After creating the test samples please register and label them. Distribute and bottle in crimp cap 
vials, crimp carefully and store them under cool and dark conditions (refrigerator);

� Use certified material or/and check the purity by GC.

Total aromatic content

� Create a stock solution of 
 3  units  benzene
 30  units toluene
 30  units C8-aromatics (comment 1)
 25  units C9-aromatics (comment 2)
 15  units C10+-aromatics (comment 3)
 1  unit naphthalene (comment 4)
 0,5 units 1-methynaphthalene (comment 4);
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� This composition complies roundabout with a typical aromatic distribution in gasoline. The spec-
ification limit in gasoline is 35 % (v/v) total aromatics, the typical range is 20 to 35 % (v/v). This 
is equivalent to an aromatic content of ≈ 24 up to ≈ 45 % (m/m);

� Create 5 calibration samples with a content of aromatic stock solution in the range of 15 to 55 % 
(m/m). (e.g.: 15, 25, 35, 45, 55 % (m/m) aromatics);

� Treat the calibration samples further on as a test samples (= add 5 % MiBK as internal standard 
and run measurement);

� After creating the test samples please register and label them. Distribute and bottle in crimp cap 
vials, crimp carefully and store them under cool and dark conditions (refrigerator);

� Use certified material or/and check the purity by GC.

Comments on the stock solution

� Comment 1: C8-aromatics, available are ethylbenzene, p-, m- and o-xylene and a C8-aromatic 
blend with a purity of 99,8 % (m/m);

� Comment 2: C9-aromatics, available are iso-propylbenzene (cumene), n-propylbenzene, 1,3,5-tri-
methylbenzene, 1,2,4-trimethylbenzene and 1,2,3-trimethylbenzene.
In a GC analysis iso-propylbenzene will be detected as the first of the C9-aromatics and 1,2,3-tri-
methylbenzene will be the last. So use at least these two compounds to identify the range of the 
C9-aromatics. Additionally there is available a C9-aromatic blend with a total-aromatics content 
of > 99 % (m/m) and C9-aromatics content of ≈ 90 % (m/m). It can be used in case you want to 
create an aromatic stock without a detailed composition table;

� Comment 3: C10+-aromatics, available are 1,2,3,5-tertamethylbenzene (iso-durene) and indane 
(normally a C9-aromatic with a naphthenic side-chain).
Additionally there is available a C10+-aromatic blend with a total-aromatics content of ≈ 99 % 
(m/m) with a mixture of mostly C9- to C11-aromatics. It can be used in case you want to create 
an aromatic stock without a detailed composition table;

� Comment 4: naphthalene and 1-methylnaphthalene. These compounds normally are the high-
est boiling ones in gasoline. The GC-temperature program shall elute this components. Use these 
compounds to identify the end of the chromatogram.

Run measurements

� Run the samples, evaluate with “IS, internal standard” and “Area %”;
� Check and – if necessary – adjust the time-slots for the oxygenate-compounds;
� Determine response factors for benzene and the other aromatic compounds.

Bottling, storage and documentation

� Document the weighing list, bottle the whole mixture (e.g. if 15 ml mixture are produced then 
bottle 10 x 1,5 ml in vials);

� File the weighing list plus all results in the SOT;
� Crimp (carefully) and label the vials and the rest of the stock solutions and store them under cool and 

dark conditions (refrigerator). Run at least one calibration sample on every serial of test samples.

Creating more realistic test samples, further steps

� Mixture of aromatic- and oxy-blend. Mix some of this aromatics test sample with a defined quota 
of the oxy-blends to figure out the retention times of aromatic and oxygenate compounds. Here 
you can improve cutting and detection times;

� Adding benzene. Take a real gasoline sample (best with a low benzene content) and add defined 
amounts of benzene and test your rate of retrieval.
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Example 2: Determination of the FAME-content in diesel fuel, EN 14 078
 IR-spectroscopy method

The list of questions and procedures, which should be done with the IR-spectrometer during the 
stay of the contractor of Shimatzu is given below. Please ask this operator all the items which are 
necessary for a complete test. A complete test procedure (including a calibration series) shall be 
demonstrated.

The list of questions which have to be replied is the following:

� After turning the IR on how long shall the equilibration time be?
� Starting of the procedure, demonstration.

Is the initialising procedure necessary before every measuring?
When about adjustment? When is it necessary?

� Test of the device: polystyrene film, interpretation of the result, documentation of the spectra, 
comparison nominal to actual spectra. Is there a nominal polystyrene spectra in the library?
This test should be made and documented at regular intervals to show the operability of the
device. Storage in the SOT (technical manual).

� Problem with the polystyrene test. Why can´t we scan over the whole possible range of the
device of 400 to 4000 cm-1. The device itself made an restriction to 1200 to 4000 cm-1. This lower 
area is not really necessary, just prying.

� Demonstration of a complete series of calibration and analysis of at least two test samples. What 
are the required settings for the FAME-Test, please optimise it. Our setting was: CO-bond-peak 
at 1740 cm-1, scan from 1500 to 2000 cm-1, 30 scans.

� Present problem: how can we overtake an already existing calibration for new samples and how can 
we store the results of a series of samples in one folder?

� Demonstration of the best way to document. STE preference: folders for every series of sam-
ples, name of the folder = date, writing in the American way(YY-MM-DD) e.g. tests made at 
03.07.2006 into the folder 06-07-03.

� Please prepare the necessary solutions. Calibration samples from 0 to 10 g/l and diesel samples, 
diluted 1 to 10.

� As test sample you can take any sample which already has 5 % FAME or you blend a FAME-free 
diesel sample with defined volumes of pure FAME. With the second way you also can produce a 
“off spec”-sample with more than 5 % (v/v) FAME.

� What is the warning about: “CaF2 splitter does not match selected MID range. Continue? Y/N”. 
Is there still a failure in the setup?

� Please show also the other technical options of the device.
� With this device you not only can quantify the amount of a known compound (e.g. FAME in 

diesel), you can also scan a sample with the intention to identify unknown compounds. How to 
make a qualifying scan of an unknown sample and how to compare this with library scans? Not 
necessary for this application, just prying.

� Trouble shooting. What are typical problems? What are typical errors? Where to keep an eye on?
� Maintenance. How often the drying agent has to be changed (round about estimated rates)?
� How is the procedure?
� Technical equipment which should be ordered in addition to the existing one: we have two mate-

rials for the use as window in the IR-cell – KBr and ZnSe. But we only have one rack to put those 
windows into. Please order a second rack so we do not have to open the cell every time if we want 
to change the material of the IR-cell. This rack should not be too expensive.

3.2.3.2 Conclusions

Due to the late start of the implementation of the laboratory the training missions overlapped with 
the implementation and were quite close to the end of the Twinning project.



43

D
e

v
e

lo
p

m
e

n
t o

f E
s

to
n

ia
n

 F
u

e
l Q

u
a

lity
 M

a
n

a
g

e
m

e
n

t S
y

s
te

m

Nevertheless the training has developed successfully. Members of the EERC fuel laboratory were
becoming familiar with the type of sample which has to be analysed and the way of handling
samples and results.

3.3 Activities C7 Training on multifunctional lab 
equipment: certification/classification of fuels 
and C9 Future training system

Future training, where to keep an eye on:

� In the end there should be “to-do”-lists for the analytical procedures. Where to keep an eye on 
and where to deepen exercising. These lists will resemble to the list shown in chapter 3.2.3.1 
example 2;

� All the experience and all impressions which the members of the lab received during these first 
trainings should be noted. Future staff will have exactly the same problems and difficulties as the 
present members now have. So a report composed now will contain much more details for begin-
ners than the report composed later. This report can be revised later and must be part of the relat-
ing SOT. This part of an SOT makes it become alive;

� In the middle of July 2006, about 50 test samples arrived in Tallinn (gasoline and diesel fuel of 
different qualities). All samples have already been analysed before, the results are given. With 
these samples the equipment can be tested “under real conditions” and the laboratory staff can be 
trained and can get a feeling for usual and unusual values. The sample amount is 2 to 2,5 litres per 
sample. It means that at least one complete analysis can be run of every sample. Analytical results 
of these samples are available. With these samples a training on real specimen can be carried out 
- without any pressure of time;

� After the accreditation, additional training will be necessary. The accreditation will clarify in which 
points exactly the training is required.

3.3.1 Training on engines (devices for analysing
octane/cetane number)

Some provisional training plan was already mentioned in the first part of final report (see also 5.1 of 
first part). The training in June 2005 started with the inspection of implementation of the engines 
for testing fuels:

� gasoline according to Research Octane method (RON);
� gasoline according to Motor Octane method (MON);
� diesel according cetane engine method.

STE Peter Wilcken appreciated generally:

� excellent physical status of the engines;
� location of the engines not affected by certain disturbing gases and fumes;
� suitable foundation of engines and hook-up of all utilities;
� proper operation of test engines.
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In the testing process of the device the engine components were inspected as required:

� Engine speed;
� Valve timing;
� Valve lift;
� Intake valve shroud;
� Direction of engine rotation;
� Carburetti venture;
� Valve clearances
� Oil pressure;
� Oil temperature;
� Cylinder jacket coolant temperature;
� Intake air temperature;
� Cylinder jacket coolant level;
� Crankcase internal pressure;
� Exhaust back pressure;
� Exhaust and crankcase breather system resonance;
� Belt tension;
� Rocker arm carrier support basic and basic setting;
� Rocker arm and push rod basic setting;
� Basic spark setting;
� Basic ignition timer transducer to rotor vane gap setting;
� Basic ignition timer control arm setting;
� Spark-plug gap;
� Basic cylinder height setting.

Similarly to the CFR engine the setting of the diesel engine was inspected, especially injection settings 
and basic setting of variable compression plug.

Octane engine Octane engine fuel supply
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The difference between the RON and MON engine is to simulate two driving conditions e.g. on the 
motorway:

1. condition: car is driven with light load;
2. condition: car is driven with heavy load (4 person with luggage).

These conditions expressed in technical terms:

1. Engine Speed 
RON: 600 plus/minus 6 rpm (run per minute)
MON: 900 plus/minus 9 rpm

2. Intake air temperature
RON 125 plus/minus 2 o F by 101,0 kPa, variable
MON 100 plus minus 2 o F, constant

3. Mixture temperature
RON not in use
MON 300 plus/ minus 2 o F, constant

4. Basic spark setting
RON 13 o btdc
MON 15 – 25 o btdc, regarding cylinder height

Octane engine fuel supply
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After inspection of engines settings the operating conditions were controlled to be at equilibrium and 
in compliance with basic engine and instrument specifications.

Engine fit-for-use qualification

The requirements for the fit-for-use test is to rating a toluene standardization fuel (TSF) blend for 
every RON range in which sample fuels are to be rated in accordance with:

� at least once during a 12 h operating period;
� after an engine has been shut down for more than 2 h;
� after an engine has been allowed to operate at non –knocking conditions for more than 2 h;
� after a change in barometric pressure of more than 0,68 kPa (0,2 in Hg) from that which prevailed 

at the time of the previous TSF blend rating for a RON range to be used for rating sample fuels.

The bracketing procedure for rating TSF blends was carried out using the cylinder height (com-
pensated for barometric pressure) in accordance with the guide table for standard knock intensity 
for the RON accepted reference value of the TSF blend. The standard knock intensity was deter-
mined using the PRF blend which whole RON is closest to the RON accepted reference value of 
the TSF blend.

Using the standard intake air temperature based on the prevailing barometric pressure the RON of an 
untuned TSF blend was determined. The engine was qualified as fit-for-use because this TSF blend 
rating is within the untuned rating tolerance of plus/minus 0,3.

This conclusion is derived from the test results of three motor runs:

� runs untuned rating tolerance: 0.1;
� runs untuned rating tolerance: 0,0;
� runs untuned rating tolerance: 0,2.

This inspection procedure was done for all three engines in compliance with the relevant EN standards:

� RON: EN ISO 5164;
� MON: EN ISO 5163;
� cetane number: EN ISO 5165.

Checking performance on check fuels

After the demonstration of inspection of engines procedures the determination procedure of RON, 
MON and cetane number started and took in total three weeks. The calibration of the fuel starts with 
filling Toluene Standard Fuel (TSF) blend into one cylinder and the fuel sample in the next cylin-
der. To determine RON the Bracketing – equilibrium fuel level method is applied. The engine and 
instrumentation was calibrated to establish standard knock intensity using TSF which RON is close 
to that of the sample fuels to be tested. Then the detonation meter control was adjusted to produce a 
knockmeter reading of 50 divisions.

Next step was to adjust the air fuel ratio and determine the maximum knockmeter reading attain-
able at 50 divisions but not higher than 60. Then a primary reference fuel no 1 of iso-octane (e.g.
94 octane) and primary reference no 2 of n-heptan (e.g. 96) were mixed expecting to have a RON 
close to that of the sample fuel. 

The digital counter readings were compared with the Guide Table for Standard Knock Intensity and 
the respective RON could be read.
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Cetane engine Cetane engine, calibration fuel

Guide Table for Standard Knock Intensity
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Guide Table for Standard Knock Intensity
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Two additional series of readings were added by operating the engine twice. The average RON based 
on two series of knocking readings constitutes a rating of the difference in the calculated RON values 
for each of the individual series of knockmeter readings is not greater than 0,3 RON.

The calculation of octane number

The obtained readings of ref. materials and the sample are put on a special graphical analysis.

Diagram for the calculation of octane rating

The example given is based on high octane ref. mat. of 100 octane and a knockmeter reading of 35
divisions and a lower octane ref. mat of 98 octane equivalent to 65 knockmeter readings. The sample fuel 
reading was 50. According to the metrical system of the graphic the RON of the sample fuel is 99,0.

An appreciated transparency of RON measurements represents an overview table on series of meas-
urements and deviations.

This table is very appreciated by monitoring procedure for accreditation.

After getting the test results test report was completed. According to the relevant standard the test 
report should contain:

� reference to the standard;
� type and complete identification of the product tested;
� results of the test;
� any deviation, by agreement or otherwise, from the procedures specified;
� the date of the test;
� signature.

Next after RON test procedure was MON test procedure which is very close to RON test but taking 
care of the differences as indicated above.
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The calculation of cetane number

The test procedure applied at the cetane engine reflects some differences:

� First again the engine operating conditions were checked to comply and to equilibrate with the 
engine running on a typical diesel fuel;

� The test procedure started with the check of the fuel flow rate to obtain 13 ml/min consump-
tion;

� After establishing the fuel flow-rate the injection-timing-micrometer of the fuel pump assembly 
was adjusted to obtain 13,0 injection advance reading;

� Afterwards the handwheel to change the compression ratio and obtain a 13,0 ignition delay read-
ing was adjusted;

� Then the handwheel reading was observed and recorded as the representative indication of the 
combustion characteristics for this fuel sample. This reading is comparable to the knock counter 
reading for RON;

� Two referential materials were selected, one T fuel with cetane number of 19,4 and the second
U fuel with 76,0 cetane number;

� The test were repeated twice and the calculation of the cetane number followed the graphic
method. The repeatability of the test procedure was also trained according to the standard.

The test reporting scheme is identical with the scheme used for RON and MON.

The trainee practised all testing procedures several times. He demonstrated autonomous testing of the 
fuels in compliance with the standard and is therefore skilled to determine octane and cetane numbers 
according the methods set by European standards EN 228 and EN 590.

Range control chart of the octane 



51

D
e

v
e

lo
p

m
e

n
t o

f E
s

to
n

ia
n

 F
u

e
l Q

u
a

lity
 M

a
n

a
g

e
m

e
n

t S
y

s
te

m

4 Component D. Information Technology

4.1 Activity D3. Electronic data provision
and reporting schemes

Additional activities which support fuel data system in the frame of activity D3 are based on activities 
B4 Further activities in the area of compliance, B5 Co-operation with the oil industry in Estonia and 
B6 Transparency of fuel product quality.

The first part of the final report (see also 6.3.1 of first part) covered the data requirements and the inter-
faces among the institutions to manage the Estonian fuel quality monitoring. Although this process is 
continuing all institutions agreed on the target to implement a national database for fuel quality moni-
toring. This database should satisfy the requirements of all institutions concerned and the public access 
to non –individual data. The database is to be implemented at the Environmental Information Centre 
with support of EERC.

Content of the database

The database has to contain the required information on fuel monitoring in different sectors. These 
sectors are:

� automotive fuels according to FQMS;
� heating oil fuels;
� biofuels;
� ship/marine fuels.

The information on automotive fuel monitoring will cover all filling stations operating in Estonia. 
The results of annual fuel quality monitoring will be stored. The details of results on compliance with 
the parameter of the Directive 98/70/EC can also be observed.

The plan on future fuel quality monitoring with regard to filling stations will be covered. The reports 
on national fuel quality monitoring to European Commission will also be in the data base. This re-
port covers also the annual consumption of automotive fuels – petrol and diesel. The total consump-
tion of petrol will be allocated to the different grades of 92, 95 and 98. These grades will be subdi-
vided according to their containing of 50 ppm or 10 ppm sulphur.

Last market information concerns the amount of biofuels used.

Heating oil are split into two oil products: light and heavy heating oil. The monitoring of heating oil 
will focus on the sulphur content and the annual consumption figures.

Control of ship/marine fuels will concentrate on the sulphur content of the fuels used.

Providers of required data

The main provider of data input to the data base will be EERC. The information will reflect the test 
results of the fuel quality with regard to fuel monitoring; it will also reflect the results of fuel quality 
management of FQMS.

Users of database

The main users of the database will be government institutions which need the information to
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perform their relevant tasks. Others users will come from the general public; their access to the data 
will be restricted to non-individual data.

Lines of communication

The contractor of the IT system will take care that the platform of the data base will be in conform-
ity with the requirements of the users. Since this task is in development there will be enough time to 
meet all requirements.

Administrator of data base

The Environmental Information Centre will administrate the database. The homepage will indicate 
the content of information and the procedure to access them. This process is ongoing.






