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National foreword

This Part of BS 6667 has been prepared under the direction of the Industrial-process Measurement and Control Standards
Committee. It is identical with IEC Publication 801-2 : 1984 ‘Electromagnetic compatibility for industrial-process
measurement and control equipment. Part 2 : Electrostatic discharge requirements’ published by the International Electro-
technical Commission (IEC),

Part 1 and Part 3 of this British Standard have been published simultaneously with this Part. Part 1 is a general’
introduction and Part 3 is a method for evaluating susceptibility of industrial-process measurement and control
equipment to radiated electromagnetic energy. ’

Terminology and conventions. The text of the international standard has been approved as suitable for publication as a
British Standard without deviation. Some terminology and certain conventions are not identical with those used in British
Standards; attention is drawn especially to the following.

In figures 1, 2, 3 and 4 the comma has been used as a-decimal marker. In British Standards, as elsewhere in the text of the
international standard, a full point on the baseline is used as the decimal marker.

Whenever page numbers are quoted, they are IEC page numbers.

NOTE, Textual error, In clause 2, line 2, ‘industrial-processus’ should be read as ‘industrial-process’.

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

Electromagnetic compatibility for industrial-process
measurement and control equipment

Part 2. Method of evaluating susceptibility to electrostatic discharge

1. Scope

This part of the standard is applicable to the susceptibility of industrial-process measurement
and control instrumentation to electrostatic discharges generated by operators touching this
instrumentation and to electrostatic discharges generated between objects in the proximity of this
instrumentation. '

‘

It additionally establishes severity levels and the required test procedures.

2. Object

The object of this part is to establish a common reference for evaluating the performance of
industrial-processus measurement and control instrumentation when subjected to electrostatic
discharges. In addition, it includes electrostatic discharges which may occur between electrosta-
tically charged objects brought together near to the vital instrumentation.

3. General

This part relates to equipment and process instrumentation utilized in mdustnal plants and
power generating plants.

In addition, it relates to systems, sub-systems and peripherals which may be involved in static
electricity discharges owing to environmental and installation conditions, such as low relative
humidity, use of low conductivity (artificial fibre) carpets, vinyl garments, etc., which may exist in
all locations classified in standards relevant to industrial-process measuring and control instru-
mentation. The test described in this part is considered to be a first step in the direction of
commonly used tests for the qualitative evaluation of the performance of electronic equipment
referred to in Clause 1.

Note. — From the technical point of view the more precise term for this phenomenon would be “static electricity
discharge”. However, the term “electrostatic discharge” (E.S.D.) is widely used in the technical world and in
technical literature. Therefore, it has been decided to retain the term E.S.D. in the title.

4. Definitions/Terminology

4.1 Electromagnetic interference (E.M.1.)

Electromagnetic disturbance which manifests itself in performance degradation, malfunction,
or failure of electrical or electronic equipment.

4.2 Degradation

Degradation is an unwanted change in the operational performance of a specimen due to
electromagnetic interference. This does not necessarily mean malfunction or catastrophic failure,
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‘The EM.L test specification generally requires stating the criteria for degradation of perfor- ‘
mance,

4.3 Electromagnetic compatibility (E.M.C,)

Ability of a device to function satisfactorily in its electromagnetic environment without intro-
ducing intolerable disturbances to that environment or to other equipment.

4.4 Antistatic material

E.S.D.-protective material having a surface resistivity greater than 109 but not greater than
104 ohms per square.

4.5 Energy storage capacitor .

The capacitor of the E.S.D.-generator representing the capacity of a human body charged to the
test voltage value

4.6 E.S.D.

Refers to static electricity discharge.

47 E.UT.

Equipment under test,

4.8 Earth reference plane

A metal sheet or plate used as a common reference point for the E.U.T., E.S.D. generator and the
auxiliary equipment, ‘

4.9 Holding time

Interval of time within which the decrease of the output voltage due to leakage prior to the
discharge is not greater than 10%,

4.10 Static electricity discharge

A transfer of electrostatic charge between bodies of different electrostatic potential.

4.11 Susceptibility

The characteristic of electronic equipment that results in undesirable responses when subjected
to electromagnetic energy.

Documents

[IEC page 9] 2



http://www.avadocuments.com/doc/bs-6667-2-1985
http://www.avadocuments.com/doc/bs-6667-2-1985

BSI BS*hhkk? PART*2 85 EM 1lbL24kkd 00LL5ES 7 M
BS 6667 : Part 2 : 1985

5. Severity level

The following severity levels are recommended for the E.S.D.-test:

Level Test voltage (+10%)
1 2kV
2 4kV
3 8 kv
4 I5kv

Note. — Details concerning the various parameters which may influence the voltage level to which the human body may be

charged are given in Appendix A. This appendix also contains examples of the application of the severity levels
related to environmental (installation) classes.

6. Test generator (E,S.D.)

The test generator consists, in its main parts, of:
— charging resistor,
— energy-storage capacitor,
— discharge resistor,
— power supply unit,

A simplified diagram of the E.S.D. geherator is given in Figure 1, page 24.

The waveform of the pulse which is generated when the static electricity discharge takes place, is

not formed in the generator prior to the discharge. The waveform depends on the kind of
load.

The characteristics of the discharge current generated via a resistive load are given in Sub-
clause 6.2,

6.1 Characteristics and performance of the E.S.D. generator
The characteristics of the E.S.D. generator are:

6.1.1 Energy storage capacitor (Cs): 150 pF £ 10%
6.1.2 Discharge resistor (Rd): 150 Q + 5%

6.1.3 Charging resistor (Rch): 100 MQ + 10%
6.1.4 Output voltage (1): 2 kV to 16.5 kV

6.1.5 Polarity of the output voltage: positive

6.1.6 Holding time (time during which the d.c. voltage, must be available at the tip of the test
pistol): 5 s

6.1,7 Discharge, mode of operation (2): single discharge (time between successive discharges
at least 1s)

6.1.8 Rise time of the discharge current: see Sub-clause 6.2
6.1.9 Pulse duration (50%) of the discharge current: see Sub-clause 6.2
6.1.10 Peak value of the discharge current: see Sub-clause 6.2

Notes 1, — Open circuit voltage measured at the discharge energy storage capacitor.
2. — The generator should be able to generate at a repetition rate of 20 discharges per second for exploratory
purposes only.
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The generator shall be provided with means of preventing the emission of conducted interfer- ‘
ence from the generator via the power leads, either of pulse or continuous type so as not to disturb ‘
the E.U.T. The energy storage capacitor and the discharge resistor shall be placed as closely as
possible to the discharge electrode. The dimensions of the discharge electrode are given in
Figure 4, page 25,

The earthing cable of the test generator shall be an insulated copper flexible strap, with the
following dimensions:

— Length: 2000 mm (approx.)
—~ Width: 20 mm (approx.)
— Thickness: 0.1 mm (approx.)

Note. — A standard flat cable of the width specified above (with all the conductors connected in parallel) may be used
instead of the copper strap, If round conductors are used, the minimum conductor size should be 22 AWG (about
0.7 mm diameter).

6.2 Verification of the characteristics of the E.S.D. generator

In order to make it possible to compare the test results obtained from different test generators,
the following characteristics shall be verified: .

6.2.1 Rise time of the discharge current at 4 kV: 5 ns + 30%
6.2.2 Duration of the discharge current when above 50% amplitude at 4kV: 30 ns = 30%

6.2.3 Peak value of the discharge current +30%: 9 Aat2kV — 18 Aat 4kV
37Aat8kV - 70 A at 15kV

The discharge of the E.S.D. generator shall be applied to a 2  or less resistive load. The
discharge electrode shall be approached to the load until the discharge occurs. The discharge
circuit, including the earth connection shall be as short as possible.

The load shall be a set of at least five non-inductive resistors (carbon type, minimum ! W power
rating) connected in parallel forming a circular array. The set of resistors shall be coaxial with the
resistor for matching the impedance of the measuring circuit.

The recommended constructional arrangement of the resistive load for verifying the E.S.D.
generator characteristics is given in Figure 2, page 24.

The typical waveform of the output current of the generator for the verification procedure is
given in Figure 3, page 24.

Note. = The values of the parameters of the discharge current are related to a 100 MHz bandwidth of the  measuring
instrumentation,

7. Test set-up

The test set-up consists of the test generator, E.U,T. and auxiliary instrumentation necessary to
perform the following tests:

~ direct application of discharges to the EU.T.;
— simulation of discharges between objects which are placed or installed near to the E.U.T.
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Test set-up for direct application of discharges to the E.U.T.
Two different types of tests shall be distinguished as far as the environment is concerned:

— type tests performed in laboratones
— field tests performed on equipment in the final 1nstalled condltlons

Test set-up for type tests performed in laboratories

The following requirements apply to type tests performed in laboratories under environmental
reference conditions outlined in Sub-clause 8.1.

The E.U.T. shall be placed on an earth reference plane and shall be isolated from it by an
insulating support about 0.1 m thick.

The earth reference plane shall be a metallic sheet (copper or aluminium) of 0.25 mm minimum
thickness to be located under the E.U.T.; other metallic materials may be used but they shall have -
at least 0.65 mm minimum thickness. The minimum size of the earth plane is 1 m?; the final size
depends on the dimensions of the E.U.T. The earth reference plane shall project beyond the E.U.T.
atleast 0.1 m on all sides. The earth reference plane shall be connected to the protective conductor
of the earthing system.

The E.U.T. shall be arranged and connected according to its functional requirements. A distance

~ of | m minimum shall be provided between the cubicles, equipment or system under test and the

walls of the laboratory and any other metallic structure.

The E.U.T. shall be connected to the earthing system, in accordance with the manufacturer’s
installation specifications; no additional earthing connections are allowed.

The earth cable of the E.S.D. generator shall be connected to the earth reference plane; the total
length of this cable is always 2 m.

In cases where this length exceeds the length necessary to apply the discharges to the selected
points, the excess length shall be bundled on the earth plane to avoid additional loops in the test
circuit.

The connection of the earth cables to the earth reference plane and all bondings shall be of low
impedance, for example by using clamping devices for high frequency applications.

Additional specifications for the different types of equipment are given below:

1 Table-top-mounted equipment

Whenever an earth terminal is not accessible at the E.U.T. itself or in the proximity of the
E.U.T,, the earthing of the earth reference plane shall be made by means of a junction box
connected to the nearest mains outlet.

The excess length of the E.S.D. generator earthing cable need not be bundled on the earth
plane.

An example of the test set-up for table-top-mounted equlpment is given in Figure 5,
page 26.

7.1.1.2 Cubicles

The E.U.T. shall be directly connected to the protective conductor of the earthing system by the
shortest possible route.
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