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ABSTRACT 

One of the main failure causes of MV joints is related to 

thermal ageing of the joint. The European Standards [1] 

for MV joints for cables describe heat cycle tests in air and 

water to evaluate the compatibility of the joint with a 

specific cable. The connectors used in combination with the 

joints are tested separately in free air (according to [2]). 
 

Investigation on several failures that occurred on qualified 

joints, mounted with qualified connectors, revealed that the 

compatibility between the connector and the joint needs 

also to be tested.  

Electrical tests have demonstrated that, when a joint and a 

connector are not compatible, while the cable reaches 

110°C during emergency regimes the connectors can reach 

temperatures in excess of 145°C. 
 

Therefore several DGOôs in Belgium started a research 

program to develop test methods that take into account the 

thermal behavior of connectors inside the joints. Two test 

methods are described in this paper. 

INTRODUCTION  

Due to negative results of joints tested according to [1] 

and failures of MV joints in the MV network a Belgian 

group of experts started to examine the thermal behavior 

of connectors in joints in detail. The goal of this study 

was to find out: 

 Can the heat dissipation of a connector be 

simulated with an artificial connector? 

 Can the thermal behavior of different MV joints 

be compared? 

 Can the thermal interaction of a connector and a 

joint be quantified in pass / fail test criteria 

supposed it passed the test criteria according to 

[1] and [2] successfully? 

TEST METHOD 1: SIMUL ATION OF HEAT 

LOSSES BY AN ARTIFICIAL CONNECTOR  

Goal of the test method and test set-up 

The goal of this test is to evaluate the capacity of a joint to 

evacuate heat generated by an artificial connector. The 

intention is to quantify the heat losses absorbed and 

dissipated by the joint in free air and to compare the 

thermal behavior of different types of joint. 

To eliminate the influence of type, manufacturer, tolerance 

of dimensions and tolerance due to the installation, the 

joint is installed on a cable where the conductor has not 

been cut. The heat losses of a real connector are simulated 

by an artificial connector with the same external 

dimensions and with controllable heat losses. 
 

In order to create this artificial connector two metal shells 

are placed above an electric wire which is wound around a 

cable conductor. The shells are thermally (but not 

electrically) connected to the conductor. Three 

thermocouples are placed on the surface in order to measure 

the temperature of the outer surface of the artificial 

connector. The practical realization is shown in Figure 1. 

 
Figure 1: practical realization of an artificial connector 

 

After the installation of the artificial connector the complete 

joint is installed around it. The test method starts with the 

injection of a d.c. current in a first test circuit to raise the 

conductor to a constant temperature of 90°C and of 110°C. 

Next, the losses of a real connector are simulated with a d.c. 

source in a second test circuit (Figure 2). The d.c. losses in 

the connector are injected until the surface of the connector 

reaches 90°C and 110°C. 

 
Figure 2: second circuit with artificial connector  

The total losses of the artificial connector are equal to the 

Joule losses generated by the part of the cable conductor 


