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INTERNATIONAL ELECTROTECHNICAL COMMISSION

THERMOCOUPLES -

Part 3: Extension and compensating cables —
Tolerances and identification system

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for s
all national electrotechnical committees (IEC National Committees). The object of

end and in addition to other activities, IEC publishes International Standards, } i s, Technl-
cal Reports, Publicly Available Specifications (PAS) and Guides (hereafter ref ¥

Their preparation is entrusted to technical committees; any IEC National Cc¢ 3 e subject
dealt with may participate in this preparatory work. International, govern ental organiza-
tions liaising with the IEC also participate in this preparation. IEC collabor. S } ternational Or-
ganization for Standardization (ISO) in accordance with conditions i agreeient between the two

organizations.

Publications is accurate, IEC cannot be held
pretation by any end user.

mployees, servants or agents including individual experts and
ational Committees for any personal injury, property damage or
yhether direct or indirect, or for costs (including legal fees) and ex-
of, or reliance upon, this IEC Publication or any other IEC Publica-

other damage of 2
penses arising o
tions.

9) AttentionN M o ssibility that some of the elements of this IEC Publication may be the subject of
~JEC'shaN not\e held responsible for identifying any or all such patent rights.

International Standard |IEC 60584-3 has been prepared by subcommittee 65B: Devices and
process analysis, of IEC Technical Committee 65: Industrial-process measurement, control
and automation.

This second edition cancels and replaces the first edition of IEC 60584-3 issued in 1989. It
constitutes a technical revision.

The main technical changes with regard to the previous edition are as follows:

— Addition of Subclause 5.4 Connectors.

— Addition of Clauses 7 Dimensions and 8 Requirements.
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The text of this standard is based on the following documents:

FDIS Report on voting
65B/642/FDIS 65B/646/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 the IEC 60584 series, under the general title The
found on the IEC website.

euples, can be

* reconfirmed,
* withdrawn,
+ replaced by a revised edition, or

@%@
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THERMOCOUPLES -

Part 3: Extension and compensating cables —
Tolerances and identification system

1 Scope

This part of IEC 60584 specifies manufacturing tolerances for extension and compensating
cables (other than mineral insulated cables) provided directly to users of jhdusttial processes.
These tolerances are determined with respect to the e.m.f.-temperature™elationship of Part 1
of the standard.

The method for identification of insulated thermocouple exten
other than mineral insulated cables is described.

Furthermore, requirements for extension and compensati C 2] for wse/in industrial pro-
cess control are specified.

2 Normative references

The following referenced documents are\indis i€ application of this document.
For dated references, only the edition ndated references, the latest edition
of the referenced document (including &

e reference junction. The thermoelectric properties of extension and
ghall be close to the properties of the corresponding thermocouple.

compensating cables

3.1.1

extension cables

are manufactured from conductors having the same nominal composition as those of the cor-
responding thermocouple. They are designated by the letter "X" following the designation of
the thermocouple, for example "JX".

3.1.2

compensating cables

are manufactured from conductors having a composition different from the corresponding
thermocouple. They are designated by the letter "C" following the designation of the thermo-
couple, for example "KC". In some cases different tolerances apply for the same thermocou-
ple type over different temperature ranges. These are distinguished by additional letters such
as, for example, KCA and KCB.
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3.2

tolerance

the tolerance of an extension or compensating cable is the maximum additional deviation in
microvolts caused by the introduction of the extension or compensating cable into the meas-
uring circuit.

4 Tolerance values

Table 1 shows the specified tolerance for extension and compensating cables when used at
temperatures within the ranges indicated as "Cable temperature range".

Table 1- Tolerance classes for extension and compensating cables

A (@A
Type Tolerance class Cable tenfpe re Mm junction
ran t rature
1 2 /\
JX +85 uV (£1,5°C) | +140 pV (22,5 °C) N bz% \/ 500 °C
TX +30 uvV (20,5 °C) +60 uvV (1,0 °C) 0°C 300 °C
EX +120 uvV (1,5 °C) +200 uVvV (2,5 °C) 500 °C
KX +60 uvV (1,5 °C) +100 uV (2,5 °C) 900 °C
NX 60 uvV (1,5 °C) 900 °C
KCA +150 °C 900 °C
KCB +100 °C 900 °C
NC +150 °C 900 °C
RCA +100 °C 1000 °C
RCB +200 °C 1000 °C
SCA +100 °C 1000 °C
SCB A +200 °C 1000 °C
NOTE 1 Cable tempera restxicted to figures lower than those shown in the table because of
temperature I@on [
NOTE 2 A cabié cOm ductors may be used with Type B thermocouples. The expected
le temperature range 0 °C to +100 °C is 40 pyV. The equivalent in
easuring junction of the thermocouple is at 1 400 °C.
microvolts. The table also includes, in parentheses, the approximate
s Celsius. Because thermocouple e.m.f.-temperature relationships are non-
elsius depends on the temperature of the measuring junction of the thermo-
in the table are those appropriate to the measuring junction temperatures in the final
es thg error expressed in degrees Celsius will be larger at lower thermocouple junction

5 Colour coding

5.1 Negative conductor

The insulation of the negative conductor shall be WHITE for all thermocouple types.

5.2 Positive conductor

The insulation of the positive conductor shall be as given in Table 2.

5.3 Outer sheath

The outer sheath, if any, shall be coloured as given in Table 2. If for intrinsically safe circuits
the outer sheath is coloured BLUE, then the thermocouple type shall be indicated by other
means, for instance by printed or coloured tags (colour as given in Table 2).
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