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UDC 681.5:681.2
JAPANESE INDUSTRIAL STANDARD JIS

General rules for defining expression of C 1803-1995
the performance of industrial-process
measurement and control equipment

1. Scope This Japanese Industrial Standard specifies procedures for
defining expression of the fundamental performance of industrial-process
measurement and control equipment.

If there is a Standard which defines the procedure for expressing the
performance of a specific equipment, the Standard shall be followed.

Remarks: The following standards are cited in this Standard:

JIS B 0155 Glossary of terms used in industrial process
measurement and control

JIS C 1002 Glossary of terms used in electronic measuring
apparatus

JIS C 1804 Operating conditioms for industrial-process
measurement and control equipment

JIS Z 8103 Glossary of terms used in instrumentation

2. Definitions For the purpose of this Standard, in addition to the
definitions given in JIS B 0155, JIS C 1002 and JIS Z 8103, the following
definitions apply:

(1) rated performance The performance of indivisual equipment assured by
the manufacturer. It is principally indicated in catalogs, general
specifications, etc.

(2) individual performance The performance obtained by carrying out
actual test on individual equipment. It is mainly indicated in the
test report.

(3) type test The test carried out for the purpose of verifying all the
rated performances.

Generally the type test is applied to the tests carried out by
the manufacturer for verifying all the performances on the trial
product and mass products and by the user for verifying the rated
performances.

(4) 1individual test The test carried out to verify individual per-
formance, on some parts of all the items which represent the individual
performance in general.

Generally the individual test is applied to the tests carried out
by the manufacturer as the shipping test and by the user as the wit-
ness test.
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3. Classification of performance

3.1 Reference performance The reference performance represents the
reference value for evaluation of equipment performance and the principal
ones are as follows:

(1) Performance relating with error Accuracy rating, maximum error,
hysteresis error, linearity or conformity, dead band, etc. .

(2) Performance relating with Dynamic Characteristics Time constant, dead
time, setting time, response time and overshoot.

(3) Performance relating with stability Drift and warm-up time.

(4) Others Dielectric withstand voltage, insulation resistance, electric
power consumption, etc.

3.2 Operating influence The operating influence is the error of equipment
based on the change in influence quantity, and it means the ratio of addi-
tional error to the error included in the reference performance. The
principal operating, quantities which result in operating influence of
equipment include the parameters stated below.

(1) Influence quantity relating with environmental conditions Tempera-—
ture, humidity, vibration, shock, magnetic field, etc.

(2) Influence quantity relating with installation conditions Installa-
tion angle and so omn.

(3) Influence quantity relating with power supply and output/input condi-
tions Power supply voltage, power supply frequency, instantaneous
interruption of power supply, excess input, common mode voltage, signal
source impedance, etc.

4. Operating conditions

Remarks 1. The reference performances and the operating influence
shall be indicated based on 4.1 and 4.2.

2. In addition to the reference operating conditions and
normal operating conditions, there are the extent of
operating limits and the transport and storage conditions
to which the equipment is required to withstand temporary
without receiving permanent damage, but the performances
under such conditions are generally not specified.

4.1 Reference operating conditions The reference operating conditions
mean the values of influence quantities which indicate the references in
the natural or artificial environment and the allowable ranges of influence
quantities which will not affect the reference performances of equipment if
they change within the said range.
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Remarks: The range of allowable change in an influence quantity shall
be such, that the error of equipment resulted from the said
change does not exceed 10 % of the error occurred at opera-
tion under the reference operating conditions.

The climatic references and values of influence quantities which con-
stitute the reference operating conditions shall be as follows:

(1) Standard atmosphere Temperature 23°C
Tolerance on temperature + 2°C
Rate of temperature change +* 5°C/h
Humidity 50 Z RH
Tolerance on humidity + 10 % RH
Barometric pressure 86 kPa to 106 kPa

(2) Magnetic field Geomagnetic field.

(3) Power supply voltage Reference value + 1 % for both of a.c. and d.c.
power supplies.

(4) Others Any other influence quantity shall have a negligible value or
fall in a negligible range, and shall be declared as a value of refer-
ence operating conditions, if necessary.

4,2 Normal operating conditions The normal operating conditions mean the
ranges of influence quantities in which normal operation of an equipment is
ensured, the operating influence is specified versus to the change in an
individual influence quantity.

Remarks: In general, the normal operating conditions for an individual
equipment shall be selected from the classes of operating
conditions specified in JIS C 1804.

5. Expression of performances

5.1 Classification of expression of performances Both of the rated
performances and individual performances shall be expressed by the values
of reference performances and of operating influences.

5.2 Expression of reference performances

5.2.1 General matters The general matters shall be as follows:

(1) Each item in reference performances relating with error shall be
expressed by the error in the output under the reference operating
conditions.
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The "output” delt with here includes all the indicated value,
recorded value, set value, transduced value, computed value, etc.

The error in output means the deviation of output from the refer-
ence value and consists of a positive value or a negative value. The
signs of * in the expression method stated below denote such cases that
the error has both of positive value and negative value or has positive
value or negative value, and the sign of + or - denotes such a case ’
that error has clearly positive value or negative value, respectively.
For a parameter defined by the width of change in output for expressing
the reference performances (e.g. hysterisis error) no sign is attached.

The error in output when the individual performances are expressed
by the reference performances means “the measured inaccuracy” and that
for rated performances means "the limit of inaccuracy ensured”.

(2) Unless otherwise specified, the reference performances relating with
error shall be expressed in the percentage of the output span or the
unit (°C, Pa, etc.) of measured value being attached.

When the output is expressed in digital system, the intrinsic
error due to resolution "t 1 one digit"” is added to the original
output error, in such a case expression shall be made as follows:
Accuracy rating +[( ) % + one digit]

Example: +(0.5 %Z + One digit)

5.2.2 Method for expression of reference performances The method for ex-
pression of reference performances shall be as follows:

(1) Accuracy rating:

()%
+( )°C
+( )% of the read value

The accuracy rating is used only in such a case that the rated
performances are expressed in the type specification.

Examples of the above expression method are given below.

Example 1: =* 0.1 %

I+

Example 2: 0.5°C

I+

Example 3: 1 % of the read value

Remarks: The +*{ )% denotes the percentage of full span, and in some

cases it is written as ( )% FS to denote full span clearly
(FS is abbreviation of "full span”).
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(2) Inaccuracy:
+( )z’ -( )%
+( )°c, - )°C
+( )%, -( )% of the read value
The inaccuracy is used only in such a case that the individual per-
formances are expressed (see Table 1. Example of calibration list).
Table 1. Example of calibration list (see Fig. 1)
Unit: %
Input Deviation
Volin of Tacrese | velue ot decresve | vobos o Toceate | veiue ot Setoatht Someured | el oo Ateramvate | dvRamle | QYVERESon
0 — —0.04 - —0.05 — —0.06 — —0.05 —0.05
10 +0.06 +0.14 +0.04 +0.15 +0.05 +0.16 +0.05 +0.15 +0.10
20 +0.23 +0.09 +0.10 +025 | +0.175
30 +0.11 +0.24 +0.09 +0.25 +0.10 +0.26 +0.10 +0.25 +0.175 .
40 —0.04 +0.13 =0.07 +0.15 —0.04 +0.17 —0.05 +0.15 +0.05
o0 | +0T5>
50 —-0.18 —0.02 —0.16 +0.01 —0.13 +0.01 —0.16 0 -0.08
60 —0.27 —0.12 —0.25 —0.10 —0.23 —0.08 —0.25 —-0.10 —0.175
70 ~0.17 —0.30 —0.16 —0.28 ~0.12 —0.30 —015 | —0225
80 —0.27 —0.17 —0.26 —-0.15 -0.22 —0.13 —0.25 —-0.15 —0.20
90 —-0.16 —0.06 —0.15 —0.05 —0.14 —0.04 —-0.15 —0.05 ~0.10
100 +0.09 — +0.11 — +0.10 — +0.10 — +0.10
+0.26
Inaccuracy ................................
—0.32
Hysterisis error and dead band ........... 0.22 «—

- Repeatability ...0.05 9

(3) Hysterisis error: ( )% (see Table 1. Example of calibration list)

The hysterisis error is also called only hysterisis and means the
maximum value of difference between two outputs corresponding to the
same input in an input-output characteristic curve (hysterisis loop)
obtained by one reciprocation of increase and decrease of input cover—
ing 0 Z and 100 %. For an equipment having a dead band, the hysterisis
error includes the dead band.
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