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Abstract: The various existing technologies that are used or can be used to monitor the 
temperature of cable systems are reviewed in this guide. The conventional technologies, like 
thermocouples and resistance temperature detectors (RTDs), and the more recent technologies, 
like the distributed temperature sensing known as DTS, are covered. The latter technology is 
treated in more detail in this guide because it constitutes the logical and obvious choice for 
advanced and more accurate cable temperature monitoring where the hot spots along the cable 
route can be easily identified. This guide can also be considered as the first step that a potential 
user should consult before dealing with the issue of real-time rating of cable systems. 
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Laws and regulations 
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Introduction 

This introduction is not part of IEEE Std 1718-2012, IEEE Guide for Temperature Monitoring of Cable Systems. 

Temperature is one of the most important physical data to be monitored for real-time rating of underground 
cables. In fact, the cable conductor temperature should be known, with reasonable accuracy, at any moment 
in order to calculate the projected maximum current-carrying capacity, given the operating and ambient 
conditions. The best and most accurate thermal rating is based on direct monitoring of the conductor 
temperature under load, although for practical reasons, this is difficult to do when the cable is energized. 
This process would eliminate any uncertainties related to the correlation between the measured 
temperature, if it is not that of the conductor, and the conductor temperature itself. In the case of solid 
dielectric cables, the sensors (fiber optics) could be placed closer to the conductors, thus, permitting easier 
and accurate modeling of the conductor temperatures. Pipe-type cable systems, in contrast, need fibers to 
be installed on the pipe surface for proper thermal modeling. 

Underground cable ratings have traditionally been calculated using conservative assumptions about the 
environment and installation configurations to limit the likelihood that the cables will exceed normal 
operating temperature during typical load cycling. Traditional rating techniques are based on the classic 
1957 paper by Neher and McGrath [B36],a and more recently on IEC 60287-1993 [B21] and IEC 60853-
1989 [B22]. Utility engineers are increasingly trying to get more power through existing lines, including 
underground cables, resulting in utilities considering the use of uprating and dynamic ratings.  

This guide is intended to help electrical engineers and power managers to understand more completely the 
temperature monitoring technology and its application to underground power cable systems. 

                                                 
a The numbers in brackets correspond to those of the bibliography in Annex A. 
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