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Foreword (

This British Standard has been prepared under the direction
of the Petroleum Standards Committee in response to
requests from users of fuel oils who experienced fuel flow
problems during the extremely cold winter of 1981/82.
The document has been prepared as a guide because it does
not set out to cover the subject completely, but it is
intended to help Individual users of the fueis who will
probably require other expert guidance in applying some of
the recommendations. The document has been prepared in
support of the fuel ofl specification BS 2869, but also
draws on British Standards that cover in detail the storage
of fuel oils.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.

Documents

Document Sharing Hub

Full document details: BS 6380:1983


http://www.avadocuments.com/doc/bs-6380-1983
http://www.avadocuments.com/doc/bs-6380-1983

R e R O R U R O O A R R R R ..

_BSI BS*L380 83 WM 1b24Ybb9 0LL2489 3 mE
BS 6380 : 1983

Contents
Page

Foreword 1
Committees responsible Back cover
Guide
Ssction one. Geaneral
0 Introduction 2
1 Scope 2
Section two. .Propertios of fuels
2 Classes of fuels 3
3 Low temperature properties of classes Al, A2

and D fuels 3
Section three, Recommendations 'fm' cold
weather use of fuels
4 Fuel quality and treatment 5
5 Bulk handling and storage systems 5
6 Diesel engine vehicles and tractors 6
7 Remedial measures for fuel starvation in

oil-fired burner systems 7
8 Summary 7
Figures
1 Suitable design for a cylindrical horizontal tank 8
2 Suitable design for a small domestic fuel storage

tank 9
3 Badly designed system 10
4 Well designed system 1"

: ‘ Documents
> Document Sharing Hub

Full document details: BS 6380:1983


http://www.avadocuments.com/doc/bs-6380-1983
http://www.avadocuments.com/doc/bs-6380-1983

BSI BS*L3480 43 MM 1bL24bbY O0LE24S90 T HE

Guide, Section one . BS 6380 : 1983
General

O Introduction 1 Scope

These guidelines are intended to help users of fuels This British Standard provides guidance on the low
complying with classes A1, A2 and D of BS 2868 t¢ température properties and cold weather use of diesel
understand the problems that may be encountered Invery  fuels and gas oils complying with classes A1, A2 and D of
severe winters and to help overcome them. Users have BS 2869,

found that it is not always possible to avold fue! flow
problems during extreme weather conditions. Such problems
can arlse because of a number of factors, as follows.

Section two gives detalls of the fuel classes and low
temperature properties. Section three gives recommenda-
tions for fuel quality and treatment, the rold weather use

(a) Inappropriate fuel quality for certain weather of bulk handling and storage systems and diese! engine
conditions encountered, for example ‘summer’ grade in vehicles and tractors, and remedial measures for fuel

use out of season. starvation in oil-fired burner systems.

(b} Fuel systams on vehicles or burner plant that through  NOTE. The titles of the publications referred to In this standard are
thelr design glve rise to sensitivity to blockage by listed on the Inside back cover.

precipitated wax.

(c) Fuel storage systems that are badly sited and poorly

maintained,

(d) Fusl storage systems that are inadequately heated or
protected against loss of heat, bearing in mind their
conditions of service.

AWhen this standard was published, BS 2869 specified
CFPP limits for classes A1, A2 and D of -8 °C for winter
grades for the reasons set out in clause 3. Following -
subsequent review of updated meteorologlical data,

the limit values for classes A2 and D are revised as follows:

{a) Winter : October to mid-March {inclusive) =12 °C;

(b} Summer : mid-March to September (inclusive) -4 *C.
A similar amendment to the limits for class At Is proposed.
The detall in the text of this standard will not be revised
accordingly until the ravised limits for all three classes are
published. Pending such revision, however, the recommen-

dations.and precautions indicated in clauses 4, 6, 6 and 7
of this standard will still be applicable.’
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Properties of fuels

2 Classes of fuels

Three classes of diesel fuel and gas oil are specified in
BS 2869 and their primary uses are as follows.

(a) Class A1, Class A1 fuel is for use in diesel-engined
vehicles operating on the public highway, It is
manufactured and handled as a separate grade and is
dispensed either from service station tanks directly into
the vehicle tank, or alternatively handled by fleet users
who have their own bulk storage. Class A1 fuel is
undyed and unmarked,

{b) Class A2, Class A2 fuel Is for use in stationary diesel
engines, farm tractors and in vehicles which operate
entirely off the public highway, e.g. airport refuellers,
Users normally carry their own bulk stocks n tanks or
barrels, Class A2 fuel is dyed red and contains a chemical
marker, in accordance with HM Customs and Excise
requirements.

{c) Class D. Class D fuel is used for oil burners in
domaestic, commercial and lower thermally-rated
industrial heating plants. Users have their own bulk
storage. It is dyed and marked.

These three classes of fuel may be stored, handled ~nd used
in conditions sufficiently different to affect mark. Jly their
low temperature performance. Class A1 fuel is usually
stored underground at service stations and therefore
protaected from the worst of the weather, but most user
storage for all three classes is in above ground storage,
usually unprotected from the elements. Where the fuel
offtake is small, the pipework is narrow bore and will be
more subject to blockage in very cold weather. The position
of filter boxes and the length and diameter of pipework
exposed need to be carefully considered to minimize the
potential for problems in extreme weather conditions.

3 Low temperature properties of classes
A1, A2 and D fuels

These fuels consist of a wide range of hydrocarbons with
boiling points predominantly between about 180 °C and
380 °C. As the fuet is cooled progressively, there comes a
point at which the heavier hydrocarbons, i.e. the waxes,
begin to separate and appear as a cloud in the fuel. Further
cooling brings more of the hydrocarbons out of solution
and the waxes will begin to agglomerate, although the fue!
is still fluid and can be used in practice.

If cooling is continued, more wax will be precipitated and a
point is reached when there is sufficient wax present to
form a mat on filters thick enough to impede the flow of
fuel; with winter grade fuels, this occurs when the fuel
temperature drops to -9 °C or below. When an engine or
heating system is operating under these conditions, the
agglomerated wax will compact on the fine mash filters

Section twe

causing severe restriction of fuel flow or even complete
blockage. In severe cases, narrow diameter pipework may
also become blocked, particiilarly at bends or unions, The
temperature down to which a fuel will remain usable in
normal equipment is estimated in the laboratory by the
cold filter plugging point test described in BS 6188, In this
test, a fuel sample is cooled progressively and drawn
through a fine mesh filter every 1 °C using a vacuum, The
cold filter plugging point (CFPP) is the temperature at
which the fuel, when cooled under the prescribed
conditions, either will not flow through the filter or
requires more than 60 s for 20 mL to pass through. Whilst
the test mesh aperture width of 45 pm s coarser than that
of many filters used, particularly in class A fuel handling
systems, it was chosen because, in conjunction with the
other test parameters, it affords good correlation with
diese! engine filter performance (see CEC Report No.
P-171-82)". BS 2869 specifies the following CFPP limits
for class A and D fuels:

{a) Winter: October to February {inclusive) -9 °C;
(b} Summer: March to September {inclusive) 0 °C.

Fuel suppliers have to ensure that ‘their bulk stocks have
been changed over and comply with these CFPP limits for
all deliveries of winter grade fuel to customers by 1 October

The winter limit for CFPP in BS 2869 was adopted after
very careful consideration of weather data extending back
over 30 years and after discussion and agreement between
the various parties involved in standards making, i.e. user
interests, equipment and fuel suppliers and representatives
of national and local government. The winter limit of -9 °C
was specified following consideration of hourly, 4 hourly
and 8 hourly temperature data recorded over the 30 years
1949 to 1978 at a pair of Meteorological Office Stations
among those consistently reporting the coldest extremes of
air temperature for a populous area in the UK, The two
stations considered were located close to each other and by
combining their records one continuous set of data for

30 years was obtained. At these sites temperatures of -8 °C
or lower were found to occur for periods of 4 h duration or
longer on only 16 days, and for periods of 8 h duration or
longer on only 7 days during the entire 30 year period,
This was considered to be an acceptable degree of risk.

1t was accepted that lower temperatures than these might
be encountered or that low temperatures may occur with
greater frequency at more remote, less populous sites,

The committee responsible for drafting BS 2869 also
accepted that the winter design temperature had to be a
compromise reconciling a number of factors, for example:

(a) an acceptable degree of risk of operation;

{b} the sensitivity of some fuel handling systems
because of component type and location;

{c} the practicality of maintaining required fue! supply

levels without entailing unacceptable costs or upset to
refinery product balances.

*CEC Report P-171-82 'Low temperature operability of diesels’, published by the Coordinsting European Councit for the Development of
Performance Tests for Lubricants and Engine Fuels, and available from the Instituteé of Petroleum, 61 New Cavendish Street, London W1,
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