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Compliance with a British Standard does not of itself confer immunity from legal obligations.
Foreword _
This British Standard has been prepared under the direction Part 2 specifies requirements for power supplies
of the Mining and Quarrying Requisites Standards . providing a.c. outputs. Two output voltages are specified
Committee and specifies requirements for mains fed power for the following purposes:
supplies that provide intrinsically safe outputs suitable for (a) a 12 V r.m.s. output to supply intrinsically safe
use in coal mines. A range of d.c. and a.c. power supplies apparatus where maximum power availability is the
and rechargeable battery units is specified to give a power predominant requirement;

output ensuring both a minimum acceptable performance
with connected apparatus and a maximum power output
dictated by the requirements of intrinsic safety. _ important than available power.

i d is published in three Parts. ol i .
This standard Is published in three Parts Part 3 specifies requirements for a range of rechargeable

Part 1 specifies requirements for power supplies "~ battery units that are to be charged from the power
providing d.c. outputs of the following voltages: supplies specified in Parts 1 and 2.

{a) an 18 V power supply that may be used, for Certification. Attention is drawn to the Health and Safety

e)ff::]n ple, to fl(;egc.chlf rge an (ijr}triv_wsicallly; safe ?itzte\r/\{ at Work etc. Act 1974, the Mines & Quarries Act 1954, the
With a nominal discharge end-point voltage o ' Regulations made under these Acts, and also any other

(b) a 15 V r.m.s. output to supply intrinsically safe
apparatus where a higher operating voltage is more

(b) a 12V power supply for use where battery appropriate statutory requirements or Bye-laws, These

standby is not required, or to float charge an place responsibility for complying with specific safety

intrinsically safe battery with a nominal discharge requirements on the manufacturer and the user. ‘
end-point voltage of 7.5 V; The address of the recognized certification authority in

(c) a7.6 V power supply that may be used, for the United Kingdom for intrinsic safety aspects is given on

example, with equipment using logic circuits page 5 of this standard.

requiring 5 V for operation.
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British Standard

Intrinsically safe power supplies for use in coal mines

Part 1. Specification for d.c. power supplies

1. Scope

This Part of this standard specifies requirements for the
construction and testing of a range of mains fed power
supply units intended to be certified intrinsically safe for
use in coal mines and which provide an intrinsically safe
d.c. output of the following voltages:

{a) an 18 V power supply that may be used, for example,

to float charge an intrinsically safe battery with a

nominal discharge end-point voltage of 12 V;

(b) a 12 V power supply for use where battery standby

is not required, or to float charge an intrinsically safe

battery with a nominal discharge end-point voltage

of 75 V;

(c) a 7.6 V power supply that may be used, for example,

with equipment using logic circuits requiring 5 V for

operation.
It is intended that the components forming the power
supply circuit be assembled on to a chassis that may be
incorporated within either a flameproof enclosure or,
where the power supply is located outside a potentially
explosive atmosphere, within some other suitable enclosure.
Requirements for these enclosures are not given in this /X
standard. 1

NOTE. The titles of the publications referred to in this standard
are listed on page 5.

2. Definition

For the purposes of this standard the following definition
applies. -

power supply unit. An assembly of components forming a
power supply circuit mounted on a metal chassis.
3. Design and construction

3.1 General. The power supply unit shall comply with the
requirements of either:

{a) BS 5501 : Part 7 for group | category ‘ia’ apparatus;

Table 1. Output characteristics

or
(b) BS 1259 class 1.

NOTE 1. Since the issue of BS 1259 in 1958, the certification
authority in the UK, using its discretionary powers, has established
in the interim more detailed requirements. Manufacturers intending
to obtain certification to BS 1259 should therefore seek guidance
from the certifying authority before commencing manufacture to
this standard.

The power supply unit shall be designed for incorporation
within one of the following:

(1) a purpose designed flameproof enclosure housing
only a power supply unit(s); or

(2} a flameproof enclosure of other mains supplied
apparatus, in which case the power supply unit shall be
fitted with covers to give a degree of protection not less
‘than IP20 as defined in BS 5480; or

(3) a non-flameproof enclosure where the power supply
unit is located outside a potentially explosive
atmosphere.
NOTE 2. it is intended in each case that power supply units will be
separately certified.
3.2 Type of power supply unit. Each type of power supply unit
shall comply with the appropriate values given in columns 3,4,5
and 6 of table 1.

3.3 Output voltage. The output voltage shall not fall below
the value shown in column 1 of table 1 at the current stated
in column 3 under all combinations of mains input and
component tolerances.

4
{ &

3.4 Mains input voltage. Each power supply unit shall be
designed to operate from single-phase a.c. voltages at mains
frequency. The tolerance on mains input voltage at mains
frequency shall be +10 % to -25 %.

NOTE. The value of the voltage is not specified as a requirement of

this standard. The preferred values are 120 V and/or 240 V,
or 660 V and/or 1100 V,

1982 '

Type of 1 2 7 3 4 5 16 )
::::I; Nominal Nominal Minimum output | Output voltage Output voltage Maximum output
unit output output current to range at range at voltage under any
voltage current maintain nominal | nominal output no foad conditions of
output voltage current level service
{see 3.3) Z 1
\' mA mA \' \Y) \Y)
18 DC 18 140 125 17481019.04 | 18810 22.4 |22.4
' Documentg\
12DC 12 500 466 11.77 10 13:13 | 124 to 14,0 4 4
7.5 DC 7.b 1400 1430 764t0 8.6 7.7 to 9 9

'NOTE. Thevalues given in column 6 are used when assessing the intrinsic sa

anparatie '

fety of connecte


http://www.avadocuments.com/doc/bs-6182-1-1982
http://www.avadocuments.com/doc/bs-6182-1-1982

-BS 6182 : Part 1: 1982

BSI BSxhL1a2

3.5 Working temperature. When enclosed in the manner
of 3.1(1) or 3.1(3}, the power supply unit shall be capable
of operating continuously where the enclosure is subject to
an ambient temperature in the range of -5 °C to +40 °C.
NOTE., When the power supply unit is intended for enclosure in the
manner of 3.1(2), the operating temperature range shouid be agreed

between the purchaser and the manufacturer. The preferred range
is-5°Cto +70°C.

3.6 Power supply circuit

3.6.1 General. The power supply ¢circuit shall be as shown
in figure 1. Circuit components shall be mounted on a metal
chassis having facilities for making a connection to earth.
Any covers required by 3,1(2) shall be fixed in a manner to
prevent unauthorized interference and if made of meftal shall
be electrically connected to the metal chassis.

3.6.2 Creepage distances and clearances to earth. The
secondary winding of the transformer, the bridge rectifier,
the capacitor together with its discharge resistor R2, and
the current limiting resistance R1, shall be so mounted that
any conducting parts of the circuit, other than the negative
line, shall be infallibly separated from earthed metal parts
by the appropriate creepage and clearance distances
specified in BS 5501 : Part 7.

3.6.3 [nsulation from earth. In addition to the requirements
of BS 5501 : Part 7, the insulation resistance between ali
parts of the circuit connected to the secondary side of the
transformer and earth shall be not less than 1 MS2 when
tested at 500 V d.c.

3.7 Circuit components

3.7.1 General. All components shall meet the relevant
requirements specified in BS 6501 : Part 7, and also table 3
of this Part, and shall also comply with the requirements

in 3.7.2 to 3.7.6.

3.7.2 Transformer input connections. Effective means shall
be provided to prevent the mains input connections to any
adjustable voltage tappings on the transformer being easily |
changed, for example, soldered connections are acceptable,
The primary input connections shall be clearly and
unambiguously identified so that incorrect connection is
improbable.

3.7.3 Transformer output voltage tolerance. The specified
tolerance of the output voltage across the reservoir
capacitor shall be the peak-to-trough value over the full
working range of the power supply, in an ambient
temperature in the range -5 °C to +40 °C.

NOTE. The design of the power supply is such that éver the full

working range, the current drawn at the reservoir capacitor C1 is
as shown in table 2,

Table 2. Transformer current

Power supply | Current drawn at reservoir capacitor C1

50 mA to 160 mA

PART*1 82 W 1b24bb9 0L50357 3 =

3.7.4 Bridge rectifier. The bridge rectifier shall be an ")
encapsulated type. E

3.7.6 Current limiting resistance, The current limiting
resistance R1 shall be connected in the positive line and
shall be of the value given in table 3.

NOTE. The resistance may be made up from more than one

resistor provided that the combination complies with the value
given in table 3.

The inductance of the current limiting resistance shall not
exceed 5 pH.

The resistance shall be capable of dissipating the power
given in table 3 without exceeding the manufacturer's
maximum rated hotspot temperature when the power
supply is mounted in its enclosure.

3.7.6 Zener diodes. The zener diodes shal! be mounted and

wired such that if the wiring to any zener diode becomes

disconnected the output will be isolated. Stud mounted

zener diodes shall have the negative line of the power

supply connected to their fixing stud.

The zener diodes shall be capable of dissipating the power

given in table 3 without exceeding the manufacturer’s rated 3
junction temperature when the power supply is mounted
in its enclosure.

The voltage of the zener diode specified in table 3 shall be

determined by means of a pulse test specified by the diode

manufacturer and carried out at an ambient temperature of A

20°c. .
4. Marking

In addition to the marking prescribed in BS 5501 : Part 7

or BS 1259, as appropriate, the power supply chassis shall
be marked with:

(a) power supply type (see table 1) and the number of
this standard, i.e. BS 6182 : Part 1*;

(b} manufacturer’s serial number;
{c) rated input voltage and frequency on a separate label,

In addition, when the power supply unit is intended for

enclosure in the manner of 3.1(2), the marking shall include

the maximum ambient temperature as agreed between the ;
manufacturer and purchaser (see note to 3. 5). If the chassis 3

' marking is not visible with the cover fitted then the cover
shall also be marked.

5. Routine tests

* In addition to any tests required by BS 6501 : Part 7,
the following tests shall be applied to every power supply
unit in an ambient temperature of 20 °C:

(a) measurement of values of voltage and current for

compliance with the figures given in columns 4 and §
of table 1;

18 DC (b} measurement of the insulation resistance for
) compliance with 3.6.3.
12DC 176 mA to 605 mA P )
7.5 DC 1.15At01.62 A
Documents
*Marking BS 6182 : Part 1 on or in relation to a product is a claim by the manufacturer that the product has be'n (n.n\ factured in : ]

accordance with the requirements of the standard. The accuracy of such a claim is therefore solely the manufacwrer's responsiBiliti/]
Enquiries as to the availability of third party certification to support such claims should be addressed to the Director, Quality Assurance

Division, BS|, Maylands Avenue, Hemel Hempstead, Herts HP2 4SQ in the case of certification marks administered by BSI or to the

approptiate avthodty for wther.certification marks.
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