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INTERNATIONAL ELECTROTECHNICAL COMMISSION

TRANSMITTERS FOR USE IN INDUSTRIAL-PROCESS
CONTROL SYSTEMS -

Part 2: Methods for inspection and routine testing

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for siandardization comprising

co-operation on all questions concerning standardization in the electrical and eleg ic fields. 1 is\end and in

addition to other activities, IEC publishes International Standards, Technical S iticati , wnicalyReports,
Publicly Available Specifications (PAS) and Guides (hereafter referred 9

2) The formal decisions or agreements of IEC on technical mattg

3) IEC Publications have the form of recommeéndation

4) In order to promote international uniformity,
5) IEC itself does not proyide aqy aftg

6) All users should

7) No liability shall a
members of its techni 3 Natlonal Commlttees for any personal injury, property damage or
other damage of/an , Awhether direct or indirect, or for costs (including legal fees) and
expenses arising “out ‘of ication/ use of, or reliance upon, this IEC Publication or any other IEC

8) Attention.i ivé references cited in this publication. Use of the referenced publications is

9) Attention ¥ g e possibility that some of the elements of this IEC Publication may be the subject of
patent rights."¥cC shalNnot be held responsible for identifying any or all such patent rights.

International Standard IEC 60770-2 has been prepared by subcommittee 65B: Devices &
process analysis, of IEC technical committee 65: Industrial-process measurement, control
and automation.

This third edition cancels and replaces the second edition published in 2003. This edition
constitutes a technical revision.

The significant technical change with respect to the previous edition is as follows:
— The sequence in content has been reordered in Clause 5.

This standard should be read in conjunction with IEC 61298-1, IEC 61298-2, IEC 61298-3
and IEC 61298-4.
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The text of this standard is based on the following documents:

FDIS Report on voting

65B/760/FDIS 65B/773/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of IEC 60770 series, under the general title Transmitters for use in

industrial-process control systems, can be found on the IEC website.

The committee has decided that the contents of this publication
the stability date indicated on the IEC web site under "http://w

* reconfirmed,

« withdrawn,

* replaced by a revised edition, or
*+ amended.

IMPORTANT - The ‘'colour inside’ e gover page of this publication

logo o
indicates that it contains.colours ' c idered to be useful for the correct
understanding of its cdntentsg. should therefore print this document using a
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INTRODUCTION

The methods of inspection and routine testing specified in this standard are intended for
use in acceptance tests or after repair to verify the fulfiiment of the performance
specifications as established by the user. The methods given in this standard are primarily
intended for the testing of conventional analogue transmitters. For setting up test
procedures for microprocessor-based instruments IEC 60770-3 and IEC/TS 62098 should be
consulted.

@%
S
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TRANSMITTERS FOR USE IN INDUSTRIAL-PROCESS
CONTROL SYSTEMS -

Part 2: Methods for inspection and routine testing

1 Scope and object

This part of IEC 60770 is applicable to transmitters, which have either a~standard analogue

For the method of inspection and routine testing of thé elligen itters see
IEC 60770-3.

This standard is intended to pro
testing of transmitters, for instance
evaluation, IEC 60770-1 and/or IEC 8Q77Q-
transmitters shall be used.

IEC 60050-300~_/Intexnational Electrotechnical Vocabulary — Electrical and electronic
measurements and,/measuring instruments — Part 311:. General terms relating to
measurements — Part 312: General terms relating to electrical measurements — Part 313:
Types of electrical measuring instruments — Part 314: Specific terms according to the type
of instrument

IEC 60381-1:1982, Analogue signals for process control systems — Part 1: Direct current
signals

IEC 60382:1991, Analogue pneumatic signal for process control systems
IEC 60410:1973, Sampling plans and procedures for inspection by attributes

IEC 60770-1:1999, Transmitters for use in industrial-process control systems — Part 1:
Methods for performance evaluation
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IEC 60770-3:2006, Transmitters for use in industrial-process control systems — Part 3:
Methods for performance evaluation of intelligent transmitters

IEC 61298-1:2008, Process measurement and control devices. — General methods and
procedures for evaluating performance — Part 1. General considerations

IEC 61298-2:2008, Process measurement and control devices — General methods and pro-
cedures for evaluation performance — Part 2: Tests under reference conditions

IEC 61298-3:2008, Process measurement and control devices — General methods and
procedures for evaluating performance — Part 3: Tests for the effects of influence quantities

IEC 61298-4:2008, Process measurement and control devices — nethods and

procedures for evaluating performance — Part 4: Evaluation report cgf

IEC/TS 62098:2000, Evaluation methods for microprocessor-b

3 Terms and definitions

For the purposes of this document, the terms and n IEC 60050-300, in

the IEC 61298 series and the following apply.

3.1

acceptance test
test proving to the user that the de i the performance specifications as
they appear in the contract

3.2
variable
quantity or condi

EXAMPLE temperature

physical var
variableg repre

range
region of the values between the lower and upper limits of the quantity under consideration

3.5
span
algebraic difference between the upper and lower limit values of a given range

3.6

test procedure

statement of the tests to be carried out and the conditions for each test, agreed between
the manufacturer, the test laboratory and the purchaser/user before the evaluation starts

3.7
maximum measured error
largest positive or negative value of error of the upscale or downscale value of each point

of measurement
Documents

Document Sharing Hub

Full document details: IEC 60770-2 2010


http://www.avadocuments.com/doc/iec-60770-2-2010
http://www.avadocuments.com/doc/iec-60770-2-2010

-8- 60770-2 © IEC:2010

3.8
hysteresis
greatest difference between the upscale and downscale output readings at one point

3.9

step response

time response of a transmitter produced by a stepwise variation of one of the input
variables

3.10

influence quantity
parameter chosen to represent one aspect of the environment under whi
operate

h a device may

4 Sampling for test

If, by agreement between user and manufacturer, 5 - ed only on
samples, it is recommended that a sampling method su [ esented in IEC 60410
be selected. When sampling is used, transmitters to be G X be chQosén by the user.

5 Performance tests

5.1 General

er certain circumstances, the user
nce of the tests shall be such that
test, provided proper pre-conditioning

The tests listed in 5.5 and 5.6 shall pbe performe
may not require every test to be carried h S
=Clee a

the results of a test are previou
has been performed.

5.2 Test condt’ ion
5.2.1 Ambient

— Temperature

rom 15 °C to 25 °C
— Relative from 45 % to 75 %
— Atmospheyi S from 86 kPa to 106 kPa

—  Elecfromaghetici value to be stated if relevant

1 °C in 10 min, but\yet more than 3 °C per hour.

5.2.2 Supply conditions
Electrical supply:

— rated voltage 1 %
— rated frequency 1 %
— harmonic distortion (a.c. supply) less than 5 %

— ripple (d.c. supply) less than 0,1 %
Pneumatic supply:

— rated pressure +3 %

— supply air temperature ambient temperature +2 °C
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— supply air humidity dew-point at least 10 °C below device body
temperature
— oil and dust content oil: less than 1 x 106 by weight

dust: absence of particles greater than 3 pm
5.2.3 Load conditions
Electrical instrumentation:

— voltage output signals: the minimum load value specified by the manufacturer
— current output signals: the maximum load value specified by the manufacturer

Pneumatic instrumentation:

— arigid tube 8 m long and 4 mm internal diameter connected to a

5.3 Preconditioning

transmitter.

5.4 Adjustments
The routine tests shall be carried

adjustments for lower range value,
consultation with the manufacturer.

5.5 Tests under referg

5.5.1 Measured erro

The input-outp
measurement cyslgs

of measurement shdg

be measured in one

Initially, an input signal equal to the lower range value is generated and the value of the
corresponding input and output signal is noted. Then the input signal is slowly increased to
reach, without overshoot, the first test point. After an adequate stabilization period, the
value of the corresponding input and output signal is noted.

The operation is repeated for all the predetermined values up to 100 % of the input span.
After measurement at this point, the input signal is slowly brought down, without overshoot,
to the test value directly below 100 % of input span, and then to all other values in turn
down to 0 % of input span, thus closing the measurement cycle.

The difference between the output signal values obtained at the test points for each upscale
and downscale traverse and the corresponding ideal values are recorded as the measured
errors. The errors generally shall be expressed as percent of the ideal output span. All the
error values thus obtained shall be shown in a tabular form (see Table 1) and presented
graphically (see Figure 1).
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