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This Section of BS 142, having been prepared under the
direction of the General Electrotechnical Engineering
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255-13 : 1980 ‘Electrical relays Part 13. Biased
{percentage) differential relays’ published by the
International Electrotechnical Commission {IEC).
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However, reference is made to the corresponding clauses
of BS 142 : Section 2.2 in respect of constructional,
mechanical and vibration requirements, thus invoking the
more stringent requirements considered necessary within

the UK for protection relays.

Compliance with a British Standard does not of itself

confer immunity from legal obligations.
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British Standard
Electrical protection relays

Part 4. Requirements for multi-input energizing quantity relays
Section 4.1 Specification for biased (percentage) differential relays

NOTE. This Section should be read in conjunction with BS 142 : Part 0 ‘General introduction and list of Parts’ and BS 142 : Section 1.1

‘Glossary of protection relay terms’.

Subsection one. General

1. Scope

This Section of BS 142 is a lower level document which
specifies the performance requirements for electrically
biased (percentage) differential relays, and the parameters
whose values are to be declared by the manufacturer of
such relays. These relays constitute a particular sub-family
of measuring relays with more than one input energizing
quantity, the general requirements of which are the subject
of BS 142 : Section 2.2 This Section also recommends
methods of presenting the characteristics and performance
of these relays.

This Section applies to relays designed for the detection
of faults particularly in a.c. generators, motors and trans-
formers. It does not apply to relays designed for busbar
protection, nor does it apply to current differential

(e.g. pilot wire) relays used for the protection of trans-
mission lines. This Section covers the majority of biased
(percentage) differential relays and also, for example,
those where the restraint percentage increases as the
through-current increases.

The tests in clauses 13 to 18 are type tests.

This Section applies only to relays in a new condition.

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

2. Definitions

For the purposes of this Section of this British Standard,
the definitions given in BS 142 : Section 1.1 apply,
together with the following.

2.1 differential relay. A relay which, by its design,
is intended to respond to differential current.

2.2 biased (or percentage) differential relay. A differential
relay in which the designed response is modified by a
restraint current,

2.3 differential current. In a differential relay, a current
which is the phasor difference between specified incoming
and outgoing currents.

2.4 restraint current. In adifferential relay, the combination
of incoming and outgoing currents, which restrains operation
of the relay.

2.5 restraint percentage. The ratio, expressed as a
percentage, between the differential current and the
restraint current(s) up to which the relay does not
operate.
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NOTE. The definition of restraint percentage ignores an error,
which may not be negligible, due to the finite operating current
required under zero restraint conditions. This may be taken into
account when necessary.

2.6 through current. in a differential relay, that portion
of the total incoming current that is also present in the
outgoing current.

Subsection two. Performance

3. Characteristic values

3.1 Inputand auxiliary energizing quantities and frequency.
There are no specified values of input and auxiliary
energizing quantities and of frequency but preferred

values are given in clause 3 of BS 142 : Section 2.2 : 1982.

3.2 Reference values of influencing quantities and factors
and values of their nominal and extreme ranges

3.2.1 Influencing quantities and factors. The reference
conditions shall be as specified in table 1 of BS 142 :
Section 2.2 : 1982. In addition, the conditions given in
table 1 in this Section apply to biased (percentage)
differential relays.

3.2.2 Limits of the nominal ranges of influencing
quantities and factors. The values shall be as specified in
table 2 of BS 142 : Section 2.2 : 1982. In addition,

the vaiues given in table 2 of this Section apply to

biased (percentage) differential relays.

3.3 Characteristic quantities and setting ranges. There are
no specified rated values of either characteristic quantities
or setting ranges. The values and the limits of setting ranges
shall be declared by the manufacturer.

3.4 Restraint percentage. There are no specified values of
restraint percentage. The setting values shall be declared
by the manufacturer.

3.5 Resetting and disengaging ratios. There are no
specified values of the resetting and disengaging ratios.
The values shall be declared by the manufacturer.

4. Limits of the operative range of the

auxiliary energizing quantities

The limits of the operative range of the auxiliary
energizing quantities shall be in accordance with clause 4

of BS 142 : Section 2.2 : 1982. pDocuments
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Table 1. Reference conditions and test tolerances of influencing quantities and factors

Influencing quantity or factor

Reference conditions

Test tolerances

Characteristic and input
energizing quantities

Input energizing currents
Restraint current

As declared by the manufacturer

5 ial Rated val As declared by the
Differential current ated value manufacturer

Phase angle between input 0 +2°

energizing quantities

Transient Zero 5 % of peak a.c. value
d.c. component in a.c. (see note)

Setting value(s), where setting
adjustments are possible

As declared by the manufacturer

Auxiliary energizing
quantities

Transient
d.c. component in a.c.

Zero

(see note)

5 % of peak a.c. value

NOTE. In the special case of relays in which polyphase measurements are made on a single relay, the manufacturer shall define which
of the input currents shall be under reference conditions.

Table 2. Limits of the nominal ranges of influeﬁcing quantities and factors

Influencing quantity or factor

Nominal range

Characteristic and input
energizing quantities

Reference input energizing quantity

Non-reference input energizing quantity

Phase angle between input energizing
quantities

Waveform

Steady-state d.c. component in a.c.

Transient d.c. component in a.c.

As declared by the manufacturer

Auxiliary energizing
quantities

Voltage or current

Waveform

Steady state d.c. component in a.c.

Transient d.c. component in a.c.

As declared by the manufacturer
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