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INTERNATIONAL ELECTROTECHNICAL COMMISSION 49 
____________ 50 

 51 
THERMOCOUPLES –  52 

 53 
Part 3: Extension and compensating cables –  54 

Tolerances and identification system 55 
 56 
 57 

FOREWORD 58 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 59 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 60 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 61 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 62 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their prepa-63 
ration is entrusted to technical committees; any IEC National Committee interested in the subject dealt with may 64 
participate in this preparatory work. International, governmental and non-governmental organizations liaising with 65 
the IEC also participate in this preparation. IEC collaborates closely with the International Organization for Stand-66 
ardization (ISO) in accordance with conditions determined by agreement between the two organizations. 67 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 68 
consensus of opinion on the relevant subjects since each technical committee has representation from all inter-69 
ested IEC National Committees.  70 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 71 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 72 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any misinter-73 
pretation by any end user. 74 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications trans-75 
parently to the maximum extent possible in their national and regional publications. Any divergence between any 76 
IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 77 

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any equipment 78 
declared to be in conformity with an IEC Publication. 79 

6) All users should ensure that they have the latest edition of this publication. 80 
7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 81 

members of its technical committees and IEC National Committees for any personal injury, property damage or 82 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and ex-83 
penses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.  84 

8) Attention is drawn to the normative references cited in this publication. Use of the referenced publications is 85 
indispensable for the correct application of this publication. 86 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 87 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 88 

International Standard IEC 60584-3 has been prepared by subcommittee 65B: Devices and 89 
process analysis, of IEC Technical Committee 65: Industrial-process measurement, control and 90 
automation. 91 

This third edition cancels and replaces the second edition of IEC 60584-3 issued in 2007. It 92 
constitutes a technical revision. 93 

The significant technical changes with respect to the previous edition are shown as follows; 94 

• Revision of the 5 (Tolerance values) in order to take recent technological advancement into 95 
account, 96 
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• In 6 (Colour coding) new colour coding is added in response to the newly revised  IEC60584-97 
1, 98 

• An Annex is created to give information on example of size for rod, flat wire and strip of the 99 
compensating and extending device for thermocouples. 100 

101 
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The text of this standard is based on the following documents: 102 

FDIS Report on voting 

65B/XXX/FDIS 65B/XXX/RVD 

 103 
Full information on the voting for the approval of this standard can be found in the report on 104 
voting indicated in the above table. 105 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 106 

A list of all parts of the IEC 60584 series, under the general title Thermocouples, can be found 107 
on the IEC website. 108 

The committee has decided that the contents of this publication will remain unchanged until the 109 
maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in the data 110 
related to the specific publication. At this date, the publication will be  111 

• reconfirmed, 112 
• withdrawn, 113 
• replaced by a revised edition, or 114 
• amended. 115 

116 
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THERMOCOUPLES –  117 
 118 

Part 3: Extension and compensating cables –  119 
Tolerances and identification system 120 

 121 
 122 
 123 

1 Scope 124 

This part of IEC 60584 specifies manufacturing tolerances for extension and compensating 125 
cables (other than mineral insulated cables) provided directly to users of industrial processes. 126 
These tolerances are determined with respect to the electro-motive force (abbreviated as e.m.f. 127 
hereafter) - temperature relationship of Part 1 of the standard. 128 

The method for identification of insulated thermocouple extension and compensating cables 129 
other than mineral insulated cables is described. 130 

Furthermore, requirements for extension and compensating cables for use in industrial process 131 
control are specified. 132 

2 Normative references 133 

The following referenced documents are indispensable for the application of this document. For 134 
dated references, only the edition cited applies. For undated references, the latest edition of 135 
the referenced document (including any amendments) applies. 136 

IEC 60584-1 Thermocouples – Part 1 EMF specifications and tolerance. 137 

3 Definition 138 

3.1  139 
extension cables 140 
are manufactured from conductors having the same nominal composition as those of the corre-141 
sponding thermocouple.  142 

Note 1 to entry; the cables are designated by the letter "X" following the designation of the thermocouple, for example 143 
"JX". 144 

3.2  145 
compensating cables 146 
are manufactured from conductors having a composition different from the corresponding ther-147 
mocouple.  148 

Note 1 to entry; the cables are designated by the letter "C" following the designation of the thermocouple, for example 149 
"KC".  In some cases different tolerances apply for the same thermocouple type over different temperature ranges. 150 
These are distinguished by additional letters such as, for example, RCA and RCB. 151 

3.3  152 
tolerance 153 
the tolerance of extension or compensating cable is the maximum allowable deviation in micro-154 
volts caused by the introduction of the extension or compensating cable into the measuring 155 
circuit. 156 
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4 General 157 

Both of the extension and compensating wire are used for the electrical connection between 158 
the open ends of a thermocouple and the reference junction in those installations where the 159 
conductors of the thermocouple are not directly connected to the reference junction. A cable 160 
always consists from a specific pair; negative and positive conductor, to be connected to cor-161 
responding thermocouple. The thermoelectric properties of extension and compensating cables 162 
shall be close to the properties of the corresponding thermocouple. There are a few kinds of 163 
products for each type of thermocouples being developed to fit for the variety of needs. The key 164 
characteristic is the tolerance i.e. correctness of the temperature measurement. 165 

5 Tolerance values 166 

Table 1 shows the specified tolerance for extension and compensating cables when used at 167 
temperatures within the ranges indicated as "Temperature range of validity". 168 

Table 1 –Tolerance classes for extension and compensating cables 169 

 170 
Type Tolerance class Temperature 

range of validity 
Measuring junc-

tion 
temperature 1 2 

JX  ±85 µV (±1,5 °C)  ±140 µV (±2,5 °C)  –25 °C to +200 °C  500 °C 
TX  ±30 µV  (±0,5 °C)  ±60 µV (±1,0 °C)  –25 °C to +100 °C  300 °C 
EX  ±120 µV  (±1,5 °C)  ±200 µV (±2,5 °C)  –25 °C to +200 °C  500 °C 
KX  ±60 µV  (±1,5 °C)  ±100 µV  (±2,5 °C)  –25 °C to +200 °C  900 °C 
NX ±60 µV  (±1,5 °C)  ±100 µV  (±2,5 °C)  –25 °C to +200 °C  900 °C 
KCA ±60 µV  (±1,5 °C)  ±100 µV  (±2,5 °C)  0 °C to +200 °C  900 °C 
KCB ±60 µV  (±1,5 °C)  ±100 µV  (±2,5 °C)  0 °C to +100 °C  900 °C 
NC ±60 µV  (±1,5 °C)  ±100 µV  (±2,5 °C)  0 °C to + 200°C  900 °C 
RCA ±20 µV  (±1,5 °C)  ±30 µV  (±2,5 °C)  0 °C to +100 °C  1 000 °C 
RCB ±30 µV  (±2,5 °C)   ±60 µV  (±5,0 °C)  0 °C to +200 °C  1 000 °C 
SCA ±20 µV  (±1,5 °C)  ±30 µV  (±2,5 °C)  0 °C to +100 °C  1 000 °C 
SCB ±30 µV  (±2,5 °C)  ±60 µV (±5,0 °C)  0 °C to +200 °C          1 000 °C 
BC  ±40 µV (±3,5°C)  0 °C to +100 °C 1 400 °C 
CC  ±110 µV (±8,0°C)  0 °C to +200 °C 1 800 °C 
ACA ±40 µV  (±3,5 °C)   0 °C to +100 °C 1 800 °C 
ACB  ±70 µV (±5,0°C)  0 °C to +200 °C 1 800 °C 

Note 1 Temperature range of validity may be restricted to figures lower than those shown in the table 
because of temperature limitations imposed by the insulant 

Note 2 A cable comprising two copper conductors may be used with Type B thermocouples 

Note 3 Tolerances are specified in microvolts. The table also includes, in parentheses, the approximate 
equivalent tolerances in degrees Celsius. Because thermocouple e.m.f.-temperature relationships are 
non-linear, the tolerance in degrees Celsius depends on the temperature of the measuring junction of 
the thermocouple where the reference junction is 0°C. The figures shown in the table are those appro-
priate to the measuring junction temperatures in the final column. In all cases the deviation (expressed 
in degrees Celsius) can vary at lower measurement temperatures 

 171 

6 Colour coding 172 

6.1 Negative conductor 173 

The insulation of the negative conductor shall be coloured in WHITE for all thermocouple types. 174 
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