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BS 6680 : 1985

Foreword

This British Standard has been issued under the direction of
the Mining and Quarrying Requisites Standards Committee.
It is intended that the standard will replace the diesel engine
flameproofing requirements currently contained in Testing
Memorandum 12, published by the Health and Safety
Executive.

Although not part of the specification, notes are included
for guidance, on the information normally required to be
supplied by a flameproof equipment supplier, when
submitting equipment for independent test (appendix D).

Compliance with a British Standard does not of itself
confer immunity from legal obligations. Attention is
drawn to the Health and Safety at Work etc. Act 1974,
the Mines and Quarries Act 1954, the Regulations made
under these Acts, and also any other appropriate statutory
requirements or byelaws. These place responsibility for
complying with certain specific safety requirements on
the manufacturer and the user.
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Specification

1 Scope

This British Standard specifies requirements for flameproof
equipment attached to, or forming part of, a diesel engine
for use in coal, and other, mines susceptible to firedamp.
The use of diesel engines in such mines imposes
environmental constraints on the equipment and these
constraints are detailed in the standard.

The tests which the diesel engine and its ancillary fittings
are required to undergo to prove compliance with this
standard are detailed in the appendices.

NOTE. The titles of the publications referred to in this standard
are listed on the inside back cover.

2 Definitions

For the purposes of this British Standard the following
definitions apply.

2.1 firedamp. A flammable gas, consisting mainly of
methane, found naturally in mines.

2.2 flameproof equipment supplier. The supplier of
equipment, attached to or forming part of a diesel engine,
that is claimed to comply with this standard.

2.3 flameproof enclosure. An enclosure that can withstand
the pressure developed during an internal explosion and
that prevents the transmission of the explosion to the
atmosphere surrounding the enclosure. The flameproof
enclosure includes all the gas passages associated with the
inlet air, the engine combustion chambers and the exhaust
gases between the inlet flame trap and the exhaust flame
trap assemblies.

2.4 flame trap. A passage into or out of the flameproof
enclosure through which gases are designed to pass in the
normal mode of operation and beyond which flame will
not propagate.

2.5 flameproof joint. The place where the surfaces of two
parts of a flameproof enclosure come together and prevent
the transmission of an internal explosion to the atmosphere
surrounding the enclosure.

2.6 flame path. The shortest path through a flameproof
joint from the inside to the outside of the flameproof
enclosure.

2.7 diluting air. Air extracted from the general body of
the mine atmosphere and mixed with the engine products
of combustion before any such products are discharged
into the general body of the mine atmosphere.

2.8 particulates. Airborne materials present in the exhaust
gases which are retained when the gases are passed, at a
temperature not exceeding 52 °C, through a Whatman
GF/A or equivalent filter paper.
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3 General requirements

3.1 Light metals
3.1.1 External components

3.1.1.1 Except as provided by 3.1.1.2, the metals used in
the construction of any external component shall not
contain:
(a) more than 15 % (m/m) in total of aluminium,
magnesium and titanium;
(b) more than 6 % (m/m) in total of magnesium and
titanium.

3.1.1.2 When external components are only available with
metals used in their construction that contain more than
the limits of aluminium, magnesium and titanium specified
in 3.1.1.1, the use of such components shall be permitted
provided that:
(a) the flameproof equipment supplier identifies these
components and demonstrates that no alternative
components in metals complying with 3.1.1.1 are
available;
(b) the components are protected by means of a steel
enclosure, permanently attached or retained by fixings,
shrouded in accordance with 3.5;
(c) any openings in the enclosure are such that it is not
possible for a straight test bar of 13 mm diameter to
enter the enclosure and contact the protected metal.

3.1.2 Paints and coatings. Paints and coatings containing
any of the metals aluminium, magnesium, titanium shall
not be used.

3.2 Non-metallic materials

3.2.1 Pipes and hoses. All non-metallic pipes and hoses shall
be made from fire resistant materials which meet the
flammability test requirements of BS 5173 : Part 3andin
which the average duration of flame afterglow following
withdrawal of the flame does not exceed 30 s. Such pipes
and hoses shall be protected and shielded from any heat
source hot enough to cause impairment of their properties.

3.2.2 Thermal insulation. Thermal insulating materials
shall not be used on any part of the engine or exhaust
system.

3.2.3 Wedge type transmission belts. Wedge type
transmission belts shall comply with BS 3790.

3.2.4 Transmission belts other than wedge type.
Transmission belts other than wedge type (see 3.2.3) shall
satisfy the electrical resistance requirements of BS 2050
and the fire resistance requirements of BS 3790.

3.2.5 Electrical cables. See 11.3.
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3.2.6 Other non-metallic components. Non-metallic
components other than those specified in 3.2.1 and 3.23
to 3.2.5 shall satisfy the electrical resistance requirements
of BS 2050 or BS 2044, as appropriate, and the fire
resistance acceptance criteria specified in C.2 when tested
in accordance with C.1.

3.3 Filling points

All fluid filling points and dip sticks shall be provided with
screwed or lockable caps to prevent fluid spillage in the
event of the engine assuming any attitude away from its
normal operating position. Filling points shall be designed
to avoid spillage during filling operations and shall be
clearly and durably marked to indicate their contents.

3.4 Cooling systems for liquid cooled engines

3.4.1 Air release. The cooling system shall be so designed
that air is automatically released from the system.

3.4.2 Venting. Facilities for safely venting excess pressure
to atmosphere shall be provided within the engine cooling
system.

3.4.3 Caps. All radiator filler or pressure caps shall be
secured to prevent accidental loss when removed from
their operational position and shall be so arranged that
the normal working pressure can be safely released.

3.5 Screwed fasteners in flameproof enclosures

Fasteners and associated counterbores or shrouds shall
comply with the requirements of BS 5501 : Part 5.

3.6 Surface temperature

The external surface temperature of any part of the
equipment shall not exceed 200 °C at any time during the
type tests in B.3.4 or B.3.5, except when the equipment is
for use in coal mines, when this temperature shall not
exceed 150 °C when subjected to the same test conditions.

3.7 Engine breather

The discharge from any engine breather shall not be
connected to the air intake system of the engine and shall
be directed away from hot surfaces in such a way that the
external surfaces of the engine and exhaust system do not
become fouled with oil.

3.8 Metallic flexible pipes
Flexible metallic pipes shall only be used within the
flameproof enclosure to avoid stresses which might rupture
a solid pipe. When a metallic flexible pipe is used, then
either:
(a) means shall be provided for detecting leakage of gas
at any point along the pipe, or
(b) the pipe shall be of a type which has a fatigue life of
at least 1 x 10”7 cycles of vibration at the expected
service amplitude, when assembled in the service
configuration.
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4 Joints within the flameproof enclosure

4.1 Designation

Each joint within the flameproof enclosure shall be
designated as either a ‘closed joint’ or an ‘open joint'.
A ‘closed joint’ shall comply with 4.2.

An ‘open joint’ shall comply with 4.3.

NOTE. The joint between a flame trap and the flameproof
enclosure is classed as an ‘open joint’.

4.2 Closed joints

All closed joints shall be capable of withstanding:
(a) the hydraulic test pressure, determined as a result of
stage 1 testing (see 12.2.2) without permanent
deformation;
(b) the maximum internal operating pressure, without
leakage, for the operational time interval between
maintenance checks on the joint.

NOTE. The manufacturer should state any conditions which impose
a limit upon the joint and should provide clear instructions and data
for the manner in which the joint is to be serviced at the end of each
service interval or at any intervening time when the joint has been
disturbed. )

4.3 Open joints

Any linear and continuous open path between the
flameproof enclosure and the surrounding atmosphere
shall be within the dimensions of length versus gap shown
in figure 1. When the path is not linear and continuous,
the flamepath length shall be determined by reference to
BS 5501 : Part 5. Having determined the flamepath length,
the corresponding maximum gap shall be determined from
figure 1.

Threaded joints shall comply with 4.2 and table 5 of

BS 5501 : Part5 : 1977.

5 Airinlet system

5.1 Air cleaner

The air inlet system shall be fitted with an air cleaner,
preferably of the dry type. Where the use of a wet filter is
proposed, passage of the wetting medium through the
combustion chamber during operation of the engine shall
not affect the ability of the engine to pass stage 2 type
testing as described in appendix B.

5.2 Flame traps

Each air inlet shall be fitted with a flame trap, complying
with clause 7, located between the air cleaner and the inlet
manifold.

5.3 Inlet air shut-off valves
Inlet air shut-off valves shall not be used as a primary means
of stopping the diesel engine.

If an inlet air shut-off system is fitted as a secondary means
of stopping the engine, the joints in the intake system shall
be such that the engine cannot continue to run because of
inward leakage of air.
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