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Foreword

This British Standard, which has been prepared under the
direction of the Electronic Components Standards
Committee, is the generic specification for surge arrester
tubes in the system of standards for electronic parts of
assessed quality.
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1.13 Unchecked parameters

1.14 Procedure to be followed in the event of
failures in group C or D inspection

1.16 Ordering information

1.16 Release prior to completion of group B tests

1,17 Resubmission of rejected lots

Section two. Test procedures

2.0 Introduction

2.1 Test and measurement conditions

2.2  Visual inspection

2.3 Dimensioning and gauging procedures
2.4 Electrical test procedures

25 Mechanical test procedures

2.6 Environmental test procedures

2,7 Endurance test procedures

2.8 Safety conditions '

This standard calls for the use of substances and/or test
procedures that may be injurious to health if adequate
precautions are not taken. It refers only to technical
suitability and in no way absolves either the supplier or
the user from statutory obligations relating to health and
safety at any stage of manufacture or use.
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British Standard Specification for

Surge arrester tubes of assessed quality:
Generic data and methods of test

Section one. General matters

1.1 Scope

" This British Standard forms part of the system of common
standard specifications for electronic parts of assessed
quality and should be read in conjunction with the
standards in the BS 9000 series.

It specifies the terms, definitions, symbols, test methods
and other material necessary to implement fully detail
specifications for surge arrester tubes.

1.2 Related documents

BS 448 Dimensions of electronic tubes and valves

BS 1991 Letter symbols, signs and abbreviations

BS 2011 Basic environmental testing procedures

BS 3939 Graphical symbols for electrical power,
telecommunications and electronics
diagrams (IEC Publication 117)

BS 4727 Glossary of electrotechnical, power,
telecommunication, electronics, lighting
and colour terms

BS 6001 Sampling procedures and tables for
inspection by attributes

BS 9000 General requirements for electronic
components of assessed quality

PD 9002 BS 9000 component selection guide

IEC 2356-1 Measurement of the electrical properties
of microwave tubes
Part 1 Terminology

IEC 650(531) International electrotechnical vocabulary

Chapter 531 Electronic tubes

1.3 Definitions

For the purposes of this British Standard the following
definitions apply, in addition to those given in BS 4727,
IEC 235-1 and IEC 50(531).

1.3.1 surge arrester tube. A gas-filled tube having two or
more gaps in which the electrical characteristics of the gas
discharge are used to provide a path of,low impedance for
unwanted voltage surges, thus affording protection to
associated equipment and to personnel,

NOTE. When used in a mounting with optional fuses and fail safe
devices, the complete assembly is called a protector.

1.3.2 ignition. The abrupt transition of the gap resistance
from a practically infinite value to a relatively low value
that results from electrical discharge breakdown.

1.3.3 ignition voltage. The lowest voltage that when

applied to a stated gap under stated conditions causes
ignition in that gap.

1.3.4 d.c. ignition voltage. The ignition voltage when the
applied voltage increases sufficiently slowly that the
ignition voltage is independent of the rate of increase of
voltage.

1.3.5 a.c. ignition voltage. The ignition voltage when the
applied voltage is a single half cycle of sinusoidal voltage at
a frequency of 15 Hz to 60 Hz.

NOTE. The value is given as the r.m.s. value.

1.3.6 surge ignition voltage. The ignition voltage when the
applied pulse voltage is a surge voltage of stated waveform.

1.3.7 ignition time. The time interval between the instant
at which the applied voltage starts to increase and the
instant at which ignition takes place.

1.3.8 surge ignition voltage characteristic. The curve that
relates the ignition voltage to the ignition time for various
values of rate of rise of the applied voltage.

1.3.9 alternating discharge current. The r.m.s. value of the
approximately sinusoidal current flowing through a gap as a
result of the application of an a.c. voltage of value greater
than the a.c. ignition voltage.

1.3.10 puise discharge current. The peak value of a current
pulse of stated waveform flowing through a gap as a result
of the application of a surge voltage having a value greater
than the surge ignition voltage.

1.3.11 destruction characteristic. Information indicating
the relationship between the value of the stated discharge
current and its time of flow until a gap is destroyed (open
circuit or short circuit).

NOTE. Unless otherwise stated, for time durations between 1 ps
and several milliseconds the destruction characteristic relates to the

pulse discharge current, and for time durations greater than 0.1 s to
the alternating discharge current.

1.3.12 glow voltage. The voltage drop across a gap when it
is operating under glow discharge conditions.

1.3.13 glow current. The current through a gap when it is
operating under glow discharge conditions.

1.3.14 arc voltage. The voltage drop across a gap when it is
operating under arc discharge conditions.

1.3.15 arc current. The current through a gap when it is
operating under arc discharge conditions.

1.3.16 glow-to-arc transition current. The current required
for a gap to pass from the glow mode into the arc mode.

1.3.17 voltage/discharge current characteristic. The curve
that relates the voltage drop across g Iijsfi cﬁ
current through it either for ane omo u é Igd
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a.c. voltage of a stated frequency range or for an applied
-pulse of stated voltage, waveform and source impedance.

1.3.18 gap-to-gap transfer time. For a multigap arrester,
the time interval between ignition in the gaps when
specified surges are applied-automatically to all gaps.

1.3.19 transverse voltage. For a multigap arrester, the
voltage appearing across the line terminals of the arrester
when pulses of specified waveform, voltage and source
impedance are applied simuitaneously between each line
terminal and the earth terminal.

1.3.20 d.c. holdover voltage. The maximum d.c. voltage
across the terminals of a gap that allows the arrester to
self-extinguish within a specified time after the passage of
a surge under specified conditions.

1.3.21 a.c. recovery current, The maximum r.m.s. value of
a single half cycle of alternating current through an arrester
such that the arrester will not restrike on the next half
cycle of specified a.c. voltage,

1.4 Letter symbols, signs and abbreviations

For the purposes of this British Standard any letter symbols
used shall be at the discretion of the detail specification
writer and shall preferably be in accordance with BS 1991
when applicable.

1.5 Graphical symbols

For the purposes of this British Standard any graphical
symbols shall be at the discretion of the detail specification
writer and shall preferably be in accordance with BS 3939
{IEC 117} where applicable.

1.6 Marking of the tube and packing

The following symbols or codes shall be clearly and durably
marked on the tube in the following order of preference as
space permits. All symbols and codes except terminal
marking and operating conditions shall also appear on the
primary pack, e.g. carton, box, plastics envelope, used .

as initial protection or wrapping for delivery: )

{a) manufacturer's part designation number and special
marking relating to hazard and special operating
conditions;
(b} manufacturer's factory identification code;
{c) date code;

" (d) BS number of the detail specification®,

1.7 Eligibility for qualification approval

A tube shall not be eligible for submission for qualification
“approval to BS 9000 : Part 1 if the primary stage of
manufacture (i.e. the joining together of all piece parts) or
any subsequent stage is subcontracted to an unapproved
manufacturer, :

1.8 Structurally similar tubes

When simultaneous or successive production is proceeding
oh several types of tube having common features, those
common features may be sampled from the complete range
of types instead of from each lot of each type. If this is

done, the extent of structural similarity and its effect on
sampling for qualification approval and the formation of
inspection lots for quality conformance inspection shall be
stated by the Chief Inspector subject to the approval of the
National Supervising Inspectorate.

1.9 Delayed delivery .

Tubes held by the manufacturer or approved distributor for
a period exceeding one year following acceptance inspec-
tion shall be re-inspected prior to release as specified in the
detail specification.

1.10 Procedure for qualification approval

The manufacturer shall comply with the general require-
ments of the basic rules governing qualification approval
specified in section three of BS 9000 : Part 1 : 1981.

For production lot sizes of 280 or less the requirements of
clause 13 of BS 9000 : Part 1 : 1981 shall not be applicable,
but the detail specification shall specify the qualification
approval test procedure based on either

{a) a single schedule that gives the grouping of tests and
the sample sizes together with the permissible number of
defectives, or

(b) the use of quality conformance inspection whereby
three consecutive lots are subjected to lot-by-lot
inspection and one lot (drawn from the three) subjected
to periodic inspection.

In (a), each group shall contain at least five specimens
unless otherwise specified in the detail specification,

In (b), samples shall be taken from the lots in accordance
with the requirements of BS 6001. Normal inspection shall
be used unless otherwise specified in the detail specifica-
tion, but, where the sample size would give acceptance on
zero defectives, additional specimens shafl be taken to meet
the sample size required to give acceptance on one defective.

1.11 Certified test records
Certified test records shall comply with the requirements of

- section six of BS 9000 : Part 1: 1981,

1.12 Standard ratings and characteristics
This clause is not applicable.

1.13 Unchecked parameters .
This clause is not applicable.

1.14 Procedure to be followed in the event of
failures in group C or D inspection

The procedure specified in 20.1 of BS 9000 : Part 1 : 1981
shall be used.

1.15 Ordering information

Ordering information shatl be stated in the detail
specification,

1.16 Release prior to completion of group B tests
This clause is not applicable.

*Marking the BS number of the detall specification on or in relation to a product is a claim by the manufacturer that the product has been
manufactured in accordance with the requirements of the datall specification, The accuracy of such a claim is therefore solely the

manufacturer’s responsibility. Enquiries as to the availability of third party certification to support such claims should be add

cwiments

Director, British Standards Institution, Maylands Avenue, Hemel Hempstead, Herts HP2 4SQ in the case of certificat o roarks administered

by BSI or to the appropriate autharity for other certification marks. -
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1.17 Resubmission of rejected lots

Specimens found defective during lot-by-lot testing shall be
withdrawn from the lot and not delivered. Lots rejected in
lot-by-lot tests may be resubmitted, after reworking and/or
retesting all specimens. for the relevant defect, for
eliminating the nonconforming specimens.

Section two. Test procedures

2.0 Introduction

This section specifies test methods for quality assessment of
surge arrester tubes. Not all the tests are applicable to all
detail specifications. The detail specification specifies which
of the tests are applicable to a particular tube, together
with the appropriate inspection levels and acceptable
quality levels,

If detail specifications include methods other than those
specified in this section they shall be clearly indicated as
non-harmonized and shall be described in full, unless they
are ‘alternative methods of test' (see 2.4.1) in which case
they may be used for quality assessment without any
indication on the specification,

2.1 Test and measurement conditions

All tests shall be carried out under the standard atmospheric
conditions for testing specified in 5.3 of BS 2011 : Part1.1:
1980, unless otherwise specified in the detail specification.
The limits quoted in detail specifications shall be absolute.
Tolerance of measurement shall be taken into account
when the measurement limits are determined.

2.2 Visual inspection

Unless otherwise specified in the detail specification, visual
inspection shall be performed under normal factory lighting
conditions and without visual aids.

Visual inspection shall be carried out for good appearance
and workmanship and shall cover

(a) clarity and correctness of marking, and
(b} other requirements listed in the detail specification.

2.3 Dimensioning and gauging procedures

Dimensional measurements shall be carried out either by
use of conventional measuring instruments {vernier calipers,
rules, micrometers, etc.) or by gauges, Gauges shall be in
accordance with the requirements of BS 448 where
applicable or shall have dimensions that comply with the
requirements given on the dimensional drawing of the part.
All drawings shall state whether first or third angle
projection applies. "

2.4 Electrical test procedures

2.4.1 Alternative methods of test. Alternative methods of
-test shall comply with the requirements of 20.5 of
BS 9000 : Part 1: 1981.

2.4.2 Index of test methods. For convenience of
identification in detail specifications, the following
numbering system for methods of measurement has
been used.

_ Title Method
D.C. ignition voltage 1001
A.C, ignition voltage 1002

BS 9055 : 1982

Surge ignition voltage 1003
Alternating discharge current 1004
Pulse discharge current - 1005
Voltage/discharge current characteristic (a.c.) 1006
Voltage/discharge current characteristic (pulse} 1007
Gap-to-gap transfer time 1008
Transverse voltage (pulse) 1009
Insulation resistance 1010
D.C. holdover voltage 1011
A.C. recovery current (unity power-factor

supplies only) 1012
Capacitance 1013
Destruction characteristics 1014

2.5 Mechanical test procedures
This clause is not applicable.

2.6 Environmental test procedures

When environmental tests are required, they shall be
selected from those listed in BS 2011 : Part 2.1 : 1977 and
shall be specified in the detail specification.

2.7 Endurance test procedures

2.7.1 Non-operating endurance {holding). Before electrical
acceptance tests are performed, at least 168 h at
atmospheric pressure or an equivalent time at increased
pressure shall have elapsed since the completion of those
manufacturing operations that determine the tube
performance.

NOTE. Operations that do not influence tube performance, such as
labelling etc., may be performed during this period.

2.7.2 Non-operating endurance (storage tests). When
non-operating endurance tests (storage tests) are required,
the detail specification shall specify the following:

(a) the preconditioning tests;
(b) the storage conditions and time;
{c) the post-conditioning tests.

2.7.3 Operating endurance tests, When operating
endurance tests are required, the detail specification shall
specify the following:

{(a) the preconditioning tests;
(b) the endurance test conditions;
(c) the post-conditioning tests.

2.8 Safety conditions

2.8.1 General. This standard calls for the use of substances
and/or test procedures that may be injurious to health if
adequate precautions are not taken. It refers only to
technical suitability and in no way absolves either the
supplier or the user from statutory obligations relating to
health and safety at any stage of manufacture or use
according to the Health and Safety at Work, etc. Act 1974,
Particular attention is drawn to the hazards detailed in 2.8.2
to 2.8.7, although the list is not exhaustive.

2.8.2 High voltage. Equipment shall be so designed that
personnel cannot come into contact with high voltage
circuits. All high voltage circuits and terminals shall be
enclosed, and fail-safe interlock switches shall be fitted to
disconnect the primary power supply and discharge all high
voltage capacitors and stored charges in the electronic

devices before access is allowed. IM?U“'WQI
not be bypassed to allcw o/eration with access doors open.

[2.8.3
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2.8.3 R.F. radiation. Personnel shall not be exposed to
strong r.f. fields, even at relatively low frequencies.
Absorption of r.f. energy by the human body is dependent
on frequency and, although at frequencies below 30 MHz
most energy passes straight through the body with little

- heating effect, it still presents a hazard,

To minimize leakage of r.f. energy, all r.f. connectors,
waveguide coupling flanges and cavities shall be correctly
fitted and the transmission line efficiently coupled to a
load before the device is operated.

2.8.4 X-ray radiation. All high voltage devices operating at
voltages above 6 kV produce progressively more dangerous
X-rays as the voltage is increased. The device envelope
usually provides only limited protection and further
shielding may be required.

NOTE, The X-rays emitted by some microwave tubes may

correspond to a voltage approximately two to three times higher
than the applied anode voltage.

2.8.6 Radioactive materials. Radioactive materials are
incorporated in certain electronic devices. Appropriate
precautions against harmful radiation shall be taken as
required by current legislation.

2.8.6 Beryllium oxide ceramics. Beryllium oxide ceramics

are used in some devices (usually marked with a blue band).

Full document details: BS 9055:1982

Beryllium oxide dust or fumes are highly toxic if inhaled,
or if particles enter a cut or abrasion. Avoid handling the
beryllium oxide ceramics; if they are touched, wash the
hands before smoking or eating. Do nothing to the

beryllium oxide ceramics that may produce dust or fumes.
_Cleaning information is available from the manufacturer.

Information on the procedure to follow if a beryllium
oxide ceramic is broken is provided with the device,

2.8.7 Implosion. All high vacuum tubes store potential
energy by virtue of their vacuum. The energy level is low
in small tubes, but it represents a significant hazard in
larger tubes such as cathode ray tubes, particularly if the
tube is dropped or subjected to violent impact.

Such tubes shall be stored and transported in their
approved packs. During installation or replacement, the
tube shall not be scratched or damaged in any way likely
to reduce the strength of the glass envelope. No stresses
shall be imposed on the glass envelope, particularly the
neck, and the tube shall be adequately supported. Free-
standing cathode ray tubes shall be placed faceplate down
on a soft surface free from abrasive particles. The user
shall be protected against implosion of the tube in the
equipment.
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