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ABSTRACT

Power losses in underground cables cause temperature rise of the cables during their operation, there 
are two types of a power losses generated in the cables: current dependent powers and voltage dependent 
powers. Current dependent powers refer to the heat generated in metallic cable components (conduc-
tors, sheaths etc.); voltage dependent powers refer to the powers in cable insulation . Sheath losses are 
current dependent and their values in single-core underground power cables cannot be disregarded as 
they, in some cases, could be greater than power losses in the conductors. Sheath losses in single-core 
cables depend on a number of factors, these factors are:

1. 	 Sheath bonding and cable layout formation
2. 	 Cable parameters (conductor resistivity & conductor size)
3. 	 Cable spacing
4. 	 Sheath resistance
5. 	 Phase rotation
6. 	 Conductor current
7. 	 Power frequency
8. 	 The minor section length in cross-bonding arrangement
9. 	 Cable armoring. In this chapter these factors are investigated depending mainly on IEC 60287.

10.1 CABLE LAYOUTS FORMATION

Two types of cable layouts formation usually used in practice are studied in this chapter:

1. 	 A trefoil arrangement of three single-core cables, where the cables are laid as at the corners of an 
equilateral triangle. In this formation two single-core cables are laid close together with one cable 
forming an upward apex, (Figure 1a).
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2. 	 A flat arrangement of three single-core cables, where the three cables are laid in the same horizontal 
plane with the middle cable equidistant from two outer cables, (Figure 1b).

More details of power cables installation, ratings and laying are reported by Halperin, H., & Miller, 
K. W. (1929). Buller, F. H. (1949), Thue, W. A. (2003), IEEE Std. 575. (1988), British Standard BS 
7430. (1998), King, S.Y., & Halfter, N.A. (1982), Anders, G. J. (2005). Riba, J. R., Ruiz, X., Alabern, 
M. (2006). Ma, H., Song, J., Ni X., & Zhang, L. (2008) and IEC Standard 60287. (2001).

10.2 MATHEMATICAL ALGORITHM

The single-core cables components are shown in (Figure 2).

10.2.1 Induced Sheath Voltages, Sheath Circulating Currents and Losses

The following assumptions are introduced in order to simplify the calculations of sheath losses in three 
phase power systems:

1. 	 The sheath may be considered as a thin tube, of radius equal to the mean of outer and inner radii 
of the sheath.

2. 	 The capacitive currents returning along the cable sheaths will not appreciably affect the sheath 
losses.

Figure 1. Single-core cable layouts (a) Trefoil formation (b) Flat formation

Figure 2. Unarmored single-core cable components



 

 

59 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/factors-affecting-the-sheath-losses-in-single-

core-underground-power-cables/143629

Related Content

EMC Installation for Variable Speed Drive Systems (VSDs): Fields, Emissions, Coupling, and

Shielding
Safwan Nadweh, Zeina Barakatand Ghassan Hayek (2019). Handbook of Research on Smart Power

System Operation and Control (pp. 308-329).

www.irma-international.org/chapter/emc-installation-for-variable-speed-drive-systems-vsds/223285

Hydrogen-Energy Vector Within a Sustainable Energy System for Stationary Applications
Gheorghe Badea, Raluca-Andreea Felseghiand Ioan Achilean (2021). Hydrogen Fuel Cell Technology for

Stationary Applications (pp. 1-21).

www.irma-international.org/chapter/hydrogen-energy-vector-within-a-sustainable-energy-system-for-stationary-

applications/276549

Robotic Expert System for Energy Management in Distributed Grid Ecosystem
Ononiwu Gordon Chiagozie, Kennedy Chinedu Okaforand  Nwaokolo F I (2022). Research Anthology on

Smart Grid and Microgrid Development (pp. 736-763).

www.irma-international.org/chapter/robotic-expert-system-for-energy-management-in-distributed-grid-ecosystem/289904

The Socioeconomic Environment in Wind Turbine Generator System Integration
 (2013). Business Strategies for Electrical Infrastructure Engineering: Capital Project Implementation  (pp.

1-27).

www.irma-international.org/chapter/socioeconomic-environment-wind-turbine-generator/73970

Conclusions and Scope for Further Work
 (2023). Studies on Single and Double Actuator Based DC Attraction Type Levitation Systems: Optimization

Techniques  (pp. 190-194).

www.irma-international.org/chapter/conclusions-and-scope-for-further-work/327150

http://www.igi-global.com/chapter/factors-affecting-the-sheath-losses-in-single-core-underground-power-cables/143629
http://www.igi-global.com/chapter/factors-affecting-the-sheath-losses-in-single-core-underground-power-cables/143629
http://www.irma-international.org/chapter/emc-installation-for-variable-speed-drive-systems-vsds/223285
http://www.irma-international.org/chapter/hydrogen-energy-vector-within-a-sustainable-energy-system-for-stationary-applications/276549
http://www.irma-international.org/chapter/hydrogen-energy-vector-within-a-sustainable-energy-system-for-stationary-applications/276549
http://www.irma-international.org/chapter/robotic-expert-system-for-energy-management-in-distributed-grid-ecosystem/289904
http://www.irma-international.org/chapter/socioeconomic-environment-wind-turbine-generator/73970
http://www.irma-international.org/chapter/conclusions-and-scope-for-further-work/327150

