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Foreword

This British Standard has been prepared under the direction
of the Gas Standards Committee to meet the need for a
standard covering the safety and performance requirements
of full sequence automatic control systems for use on
gas-fired appliances of input rating below 60 kW.

Although the control system will be used on an appliance
the standard has been drafted so that the control system
may be tested in isolation from the appliance with dummy
loads if necessary. For this reason requirements that could

" only be checked for compliance on an appliance have not

been included and an appliance standard may therefore
specify additional requirements for the control system.
Similarly it may not be necessary in some applications for
a control system to comply with every design requirement
of this standard. In these circumstances the manufacturer
clearly states the design subclauses to which compliance is
claimed and the applications for which the control system

" is intended.

This standard is not intended to prejudice the negotiation
of a European Standard and will be withdrawn in favour of
such a standard as soon as one is approved.

It has been assumed in the drafting of this British Standard
that the execution of its provisions is entrusted to
appropriately qualified and experienced people.

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

1 Scope

This standard specifies the minimum requirements for full
sequence automatic burner control systems for use on gas-
fired appliances with rated heat inputs below 60 kW,
intended primarily for domestic applications, and designed
for use with 1st, 2nd and 3rd family gases.

Requirements with respect to performance, design,
construction, safety and durability are specified and are
intended to be applied to the control system in isolation.

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 definitions
given in BS 1179 apply together with the following.

2.1 General

2.1.1 full sequence automatic control system. A control
system that can automatically bring an appliance into
operation from a completely shut-down condition in
respohse to an external demand without the need for
further intervention.

2.1.2 hazardous condition. A condition involving risk to
person or property.

2.1.3 safety time at starting up. The period beginning the
instant the signal to admit gas is given and ending with the
signa! to shut off gas, when there is no proven ignition,

2.1.4 shut-down safety time. The period beginning the

instant of the disappearance of the sensed flame and ending

with the signal to shut off the gas.

2.1.5 permanent shut-down. The condition where the gas
and ignition energy are shut off such that the control
system remains in a quiescent state in which it is not
possible to energize any gas valve or igniter by means of
manual operation of any control, automatic recycling or
as a result of interruption and restoration of the mains
electrical supply.

NOTE. In order to put the control system back into operation
repair or replacement of a component is necessary.

2.1.6 safety shut-down. The condition where the gas and
ignition energy are shut off by the control system such that
restart takes place only after manual intervention or
automatic recycling.

2.1.7 lock-out. A safety shut-down condition of a control
system such that restart cannot be accomplished without
manual intervention.

NOTE. This involves the concept of air-break isolation.

2.1.8 volatile lock-out. The safety shut-down condition
of the system such that a restart takes place only after
manual intervention or by an interruption of the mains
supply to the control of at least 50 ms duration and its
subsequent restoration,

2.1.9 automatic recycling. The automatic repetition of
the start-up procedure without manual intervention
following safety shut-down.

2.1.10 purge time. A period during which potentiaily
hazardous gaseous mixtures are removed from the
combustion zone and flue ways and no fuel is admitted.

2.1.11 rated voltage or rated voltage range. The voltage or
voitage range assigned to the control system by the
manufacturer. If a voltage range is given, then it is
expressed by its lower and upper limits.

2.1.12 independent safety monitor. An inherently fail-safe
system that monitors the performance of another circuit
and on detection of a fault takes appropriate action.

2.1.13 ignition restoration. The process by which,
following flame failure, the ignition device will be switched
on again without total interruption of the gas supply.

The process ends with the running position, or if there is
no flame signal at the end of the first safety time at
starting up, with lock-out or volatile lock-out.

2.1.14 operational specification. A full description of the
control system together with an explanation of the
operation of the control system during each stage of the
operating sequence. It also includes an explanation of the
system behaviour in the event that any signals from any
external devices are incorrect (by failure to ignite, flame
failure, air-flow failure, etc,).

2.1.15 self-checking flame-safeguard system, A system
that periodically checks itself and causes lock-out in the
event of flame failure or the development of a fault that
simulates a flame. Such systems are described as continuous
if the checking period is not more than 2 s, and as periodic
if it is more than 2 s but not more than 1 h.

2.1.16 large scale integrated device (LSI). A large scale
integrated circuit containing at least 300 transistors or
transistor equivalents.

2.1.17 programmable device. A device having an
instruction list.

2.2 Pilot systems
NOTE. All pilots are ignited automatically by the control system.

2.2.1 continuous pilot. A pilot flame that is constantly
burning and supervised throughout the time a burner or
heating equipment is in service, whether the main flame
is on or off.

2.2.2 expanding pilot. A form of continuous pilot where
the pilot flame is increased or expanded when required to
ignite the main flame and reduced either immediately after
main burner gas ignition or after the main flame is shut off.

2.2.3 intermittent pilot. A pilot that is ignited prior to

ignition of the main flame and is shut off simultaneously
with it,

2.2.4 interrupted pilot. A pilot that is ignited each time
the burner is started up and which is extinguished at the
end of the main flame establishment period.
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3 Design

NOTE. Depending on the application of the control system, the
manufacturer declares the subclauses of this clause to which
compliance is claimed (see clause 5(s)).

3.1 Test conditions
Unless otherwise specified, the tests for compliance with
clause 3 shall be carried out at normal conditions. The
normal conditions are as follows.

Nominal voltage

Nominal frequency

Ambient temperature of 20 5 °C

Relative humidity between 30 % and 80 %
The error of measurement shall not be greater than the
following.

For time measurements * 5 % of reading or 50 ms
whichever is the smaller

For frequency measurements * 0.6 % of reading

For direct temperature *1K
measurements
For deduced temperature 5 K

measurements (e.g.
change in resistance}
For direct electrical
measurements

For deduced electrical
measurements

(e.g. power factor, V'A)
For humidity measurements *5 % r.h.

+ 0.5 % of reading

+ 2 % of reading

3.2 Gas controls

Individual gas controls used as components of a full
sequence automatic gas control system shall comply with
the appropriate British Standards as follows.

Pressure regulators for liquefied BS 3016
petroleum gas (LPG)

Governors BS 3554
Thermostats (mechanical) BS 4201
Electrically operated gas shut-off BS 5963

valves

Flame supervision devices of heat
sensitive type

Multi-functional controls

BS 6047 : Part 1

BS 6067

3.3 Cdmponent fault
3.3.1 Requirements

3.3.1.1 The control system shall be tested in accordance
with the test conditions and criteria of 3.3.2 to verify that
a fault in any one component, together with fault(s) in any
other component(s) arising from the first fauit, results in:
{a) the control system remaining operational in
accordance with the manufacturer's declared operational
specification; or
{b) the control system proceeding to permanent shut-
down; or

* These are based upon 25.2 of BS 3955 : 1986.

BS 6795 : 1987

{c) the control system proceeding to safety shut-down,
lock-out or volatile lock-out, provided that subsequent
reset from the lock-out or volatile lock-out condition
under the same component fault condition results in the
control returning to the lock-out or volatile lock-out
condition. During any period that the control system is
operational, it shall comply with the manufacturer’s
declared operational specification.

The failure shall be considered to have occurred both at the
start of the program (i.e. prior to any safe start checks) and
during the main run period. The failure shall also be
considered to have occurred at other points in the sequence
if the probability of failure at that point is considerably
increased. (See also 3.8.2.)

3.3.1.2 If, when tested in accordance with the test
conditions and criteria of 3.3.2, a single component fault
results in the control system remaining operational in
accordance with the manufacturer’s declared operational
specification (see 3.3.1.1(a)), any further independent
component fault in association with the first fault shall
result in the control system continuing to comply

with 3.3.1.1.

3.3.2 Method

NOTE. To avoid unnecessary testing every endeavour should be
made to assess the hazard from an appraisal of the circuit diagram
or to simulate the relevant fault condition in some way. Printed
circuit conductors are considered as not liable to fail with regard to
continuity unless during the tests they show signs of deterioration.

3.3.2.1 Test conditions. Simulate characteristic failure
modes on one component at a time (see appendix A)
operating the contro! system under the following
conditions™.
{a) At the most unfavourable voltage in the range
0.85 to 1.1 times the rated supply voltage.
(b) Loaded with the most unfavourable load declared
by the manufacturer.
(¢} In an ambient temperature of 20 + 5 °C, unless there
are significant reasons for conducting the test at another
temperature within the manufacturer’s declared range.
{d) With any actuating member placed in the most
unfavourable position.
{e) With tissue paper placed on the supporting surface(s)
of the control system.

(f) With sparks of about 3 mm in length and having an
energy of not less than 0.5 J applied to those components
which are likely to liberate flammable gases during the
test.

3.3.2.2 Test criteria. During operation of the control

system the following criteria apply.
(1) The control system shall not emit flames, hot metal
or hot plastics, the tissue paper shall not ignite, no
explosion shall result from the liberation of flammable
gases and any flame produced shall not continue to burn
for more than 10 s after switching off the spark
generator.

NOTE. When a control system is submitted with an appliance,
any enclosure afforded by the appliance is taken into

consideration, Documents
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