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BRIEF HISTORY

The text of IEC-Publication 51-1 (4th edition - 1984) was submitted to the
CENELEC members for unique acceptance.

TECHNICAL TEXT

The text of the International Standard IEC 51-1 (4th edition - 1984) was
approved by CENELEC on 11 September 1989 as a European Standard with the
following editorial corrections to the English version:

- Page 35, table II-1, column 1: Read "Frequency of a.c. measured quantity"
instead of "Frequency,on a.c¢. measured, quantity'’.

- Page 51, 8.3.3 and 8.3.4:

In the examples, the reference values/ranges should be underlined instead of
printed in italics (see 8.3.1}).

Thus:

8.3.3 Line 3 shoﬁld be "35 ... 50 ... 60 Hz"

8.3.3 Line 5 should be "35 ... 45 ... 55 ... 60 Hz"
8.3.4 Line 4 should be "23 ... 23 ... 37°C"

8.3.4 Line 6 should be "20 ... 20 ... 25 ... 35°C".

Annexes designated "normative" are part of the body of the standard.
Annexes designated "informative" are given only for information.

In this standard, annex ZA is normative.

The following dates are applicable:

- latest date of announcement
of the EN at national level (doa) : 1990-03-01

- date of latest publication of
a new harmonized standard (dop) : 1990-09-01

- date of withdrawal of conflicting
national standards (dow) : 1990-09-01
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When the international publication has been modified by CENELEC common
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIRECT ACTING INDICATING ANALOGUE ELECTRICAL MEASURING
INSTRUMENTS AND THEIR ACCESSORIES

Part 1: Definitions and general requirements common to all parts

FOREWORD

1) The formal decisions or agreements of the I EC on technical matters. prepared by Technical Commitees on which all the National

Committees having a special interest therein are represented. express. as nearly as possible, an international consensus of opinion
on the subjects dealt with.

_ 2) They have the form of recommendations for international use and they are accepted by the National Committees in that
N sense.

3) In order 10 promote international unification. the | EC expresses the wish that all National Committees should adopt the text of
the [EC recommendation for their national rules in so far as national conditions will permit. Any divergence between the IEC
recommendation and the corresponding national rules should, as far as possible, be clearly indicated in the latter.

PREFACE

This standard has been prepared by I EC Technical Commmitiee No, 85:/Measuring Equipment for Basic Electrical Quantities
(former Sub-Committee 13B: Electrical Measuring Instruments).
This fourth edition replaces the third edition of TEC Publication 5.

This standard constitutes Part 1.
The general layout for the revised Publication 51 is as follows:

Part 1: Definitions and General Requirements Common to all Parts.
Part 2: Special Requirements for Ammeters and Voltmeters.

Part 3: Special Requirements for Wattmeters and Varmeters.
Special Requirements for Frequency Meters.

Special Requirements for Phase Meters, Power Factor Meters and Synchroscopes.

Part 6: Special Requirements for Ohmmeters (Impedance Meters) and Conductance Meters.
Part 7: Special Requirements for Multi-function Instruments.

Part 8: Special Requirements for Accessories.

Part 9: Recommended Test Methods.

Parts 2 to 9 are not complete in themselves and shall be read 1n conjunction with this Part 1.

All of these parts are arranged in the same format and a standard relationship between subject and clause number is maintained
throughout. In addition, tables, figures and appendices add a suffix to the part number in order to differentiate the parts. This

re-arrangement will assist the reader of 1 EC Publication 51 to distinguish information relating to the different types of instru-
ments. .

The text of this standard is based upon the following documents:

]
Six Months' Rule ! Report on Voung

13B(CO) 04 | 35(CON3

1

Further information can be found in the Report on Voung indicated 1 the table above.




51-1 © TEC 1984 -7 -
The following [ E C publications are quoted in this standard:
Publications Nos.: 27: — Lerter Symbols to be Used in Electrical Technology.

50(301) (1983):
68-2-6 (1982):
68-2-27 (1972):
160 (1963):

348 (1978:

414 (1973):
317 (1973):
473 (1974):

617-2 (1983):

International Electrotechnical Vocabulary (IEV), Chapter 301: General Terms on Meas-
urements in Electricity.

Basic Environmental Testing Procedures, Part 2: Tests — Test Fc and Guidance: Vibra-
tion (Sinusoidal).

Part 2: Tests — Test Ea: Shock.

Standard Atmospheric Conditions for Test Purposes.

Safety Requirements for Electronic Measuring Apparatus.

Safety Requirements for Indicating and Recording Electrical Measuring Instruments and
their Accessories.

Graphical Symbols for Use on Equipment. Index, Survey and Compilation of the Single
Sheets.

Dimensions for Panei-mounted Indicating and Recording Electrical Measuring Instru-
ments.

Graphical Symbols for Diagrams, Part 2: Symbol Elements. Qualifying Symbols and
Other Symbols having General Application.
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DIRECT ACTING INDICATING ANALOGUE ELECTRICAL MEASURING

L.
1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

INSTRUMENTS AND THEIR ACCESSORIES

Part 1: Definitions and general requirements common o all parts

Scope

This standard applies to direct acting indicating electrical measuring instruments having an
analogue display, such as:

— ammeters and voltmeters:

— wattmeters and varmeters;

— frequency meters of pointer and vibrating-reed types:

— phasemeters, power-factor meters and synchroscopes:
— ohmmeters, impedance meters and conductance meters:

— multi-function instruments of the above types.

1t also applies to certain accessories used with these instruments, such as:
— shunis;
— series resistors and impedance glements.

If other accessories are associated with instruments, this standard'is applicable to the combina-
tion of the instrument and the acce§sofy)provided that fhe-adjusttents have been made for the
combination.

This standard also applies to a direct acting-indicating electrical measuring instrument whose scale
marks do not correspond/directly to its electrical input quantity, provided'that the relationship
between them is known. :

This standard also applies to instruments and accessories having electronic devices in their
measuring and/or auxiliary circuits.

This standard does not apply to special purpose instruments which are covered by their own IEC
standards.

This standard does not apply to special purpose devices which are covered by their own [EC
standards when they are used as accessories.

This standard does not contain either requirements for protection against environmental conditions
or the relevant tests. However, when necessary, and then only by agreement between the manu-
facturer and the user, tests to approximate the conditions of use may be selected from IEC Pub-
lication 68 Basic Environmental Testing Procedures, to prove protection against environmental
conditions.

This standard does not specify requirements concerning dimensions of instruments or accessories
(for the former. see | EC Publication 473: Dimensions for Panel-mounted Indicating and Recording
Electrical Measuring Instruments).

2. Definitions

The values of a.c. quantities, given 1n this standard, are r.m.s. values unless otherwise stated.
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2.1.6

2.1.7

2.1.8

2.19

For the purpose of this standard. terms as defined in [ EC Publication 30: International Electro-
technical Vocabulary (IEV) apply, together with the tollowing additional terms.

General terms

Electrical measuring instrument

A measuring instrument intended to measure an electrical or non-electrical quantity using elec-
trical means.

Analogue display instrument

A measuring instrument intended to present or display the output information as a contnuous
function of the measured quantity.

Nore. — An instrument in which a change of the indication occurs by small discrete steps, but which does not have a digital
display, is considered to be an analogue instrument.

Indicating instrument

A measuring instrument which displays at any time the value of the measured quantity without
recording it.

Note. — The indicated value may be different from the value of the quantity measured by the instrument and may be in units
of a different quantity.

Direct acting indicating instryment

An instrument in which the indicating device Is mechanically connected to and actuated by the
moving element.’

Electronic measuring instrument

A measuring instrimentintended tocmeasure an electrical or non-electrical quantity using elec-
tronic means.

Single function instrument

An instrument intended for the measurement of one kind of quantity only.

Multi-function instrument

An instrument having a single means of indication intended for the measurement of more than
one kind of quantity (e.g. an instrument measuring current, voltage and resistance).

Fixed instrument

An instrument designed to be permanently mounted and which is intended to be connected to
(an) external circuit(s) by means of permanently installed_leads.

Portable instrument
An instrument specifically designed to be carried out by hand.

Note. — The instrumeant is intended. to be connected and disconnected by the user.

2.1.10 Poljzphase instrument

An instrument for measurement in a polyphase system and arranged for connection to more than
one phase of the system.
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2111 Balanced load polvphase instrument

/A polyphase instrument for use in a balanced polyphase system. This does not include a single-
phase wattmeter scaled in terms of polyphase power.

2112 Instrument with magnetic screen

An instrument shielded by ferro-magnetic material from the influence of a magnetic field of
external origin.

2113 Astatic instrument

An instrument in which the measuring element is so constructed as to be unatfected by a uniform
magnetic field of external origin.

2.1.14  Instrument with electric screen

An instrument shielded by conductive material from the influence of an electric field of external
origin.

2.1.15  Accessory

An element group of elements or device associated with the measuring circuit of a measuring
Instrument in order to confer specified characteristics to the measuring instrument.

2.1.15.1 [nterchangeable accessory

An accessory having its own properties and accuracy, these being independent of those of the
instrument with which it fay be associated.

Note. < An accessory is considered to bé inferchangeableywhen its fated charactéristics are known and marked and are
sufficient to enable its errors and 'variations to be determined without using the associated instrument. A shunt
whose adjustment takes into account an instrument current which is not negligible and which is known, is considered
to be interchangeable.

2.1.15.2  Accessory of limited interchangenbility

An accessory having its own properties and accuracy, which can only be associated with
measuring instruments for which certain characteristics are within specified limits.

2.1.15.3 Non-interchangeable accessory

An accessory adjusted to take into account the electrical characteristics of a specific measuring
instrument.

2.1.16 Shunt
A resistor connected in parallel with a measuring circuit of a measuring instrument.

Note. — A shunt is generally intended to provide a voltage proportional to a current to be measured.

2.1.17 Series resistor (impedance)

A resistor (impedance) connected in series with a measuring circuit of a measuring instru-
ment.

Note. — A series resistor (impedance) is generally ntended to extend the voltage measuring range of an instrument.

2.1.18 Instrument lead

A lead comprising one or more conductors. specially designed for interconnecting measuring
instruments to external circuits or to accessories.
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