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Abstract 
The paper discusses the options for building a device for making failures in the electrical 

communication cable. Using the analytical hierarchy method, it is reasonable to use for its 

implementation: contact relays - to simulate a break, variable resistors with servo drives - to 

simulate the asymmetry of the wires, multi-position switches with stepper motors - to introduce 

faults “insulation failure between two wires of different pairs” and “violation insulation to earth 
ground”. The optimal choice was made according to the five most frequently used criteria: cost, 

weight and dimensions, efficiency (speed of fault simulation), power consumption in case of 

faults and versatility of use. 

Keywords: analytical hierarchy method, manual switching, automatic switching, insulation 

damage, short circuit, resistance asymmetry. 
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Fig. 1. The hierarchical scheme of the problem of choosing hardware 
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Т  2 

    
Table 2 

Scale of relative importance  

 1 2 3 4 5 
 

 

 
 

1 1 3 1 7 1 1,8384 0,1521 

2 1/3 1 1/5 1/3 1 0,4670 0,5761 

3 1 5 1 1/3 1/3 0,8891 0,0736 

4 1/7 3 3 1 1/3 0,8441 0,0698 

5 1 1 3 3 1 1,5518 0,1284 

 

Т  3 

     “ ” 

Table 3 

Matrix of comparisons of alternatives by “the criterion of cost”  

 1 2 3 4 
 

 

 
 

1 1 9 7 5 3,1598 0,5860 

2 1/9 1 5 1/3 0,7137 0,1324 

3 1/7 1/5 1 1/3 0,3942 0,0731 

4 1/5 3 3 1 1,1247 0,2086 

 

Т  4 

     “  ” 
Table 4 

Matrix of comparisons of alternatives according to the criterion of “weight and dimensions”  

 1 2 3 4 
 

 

 
 

1 1 7 7 5 3,0049 0,5697 

2 1/7 1 5 1/3 0,7505 0,1423 

3 1/7 1/5 1 1/3 0,3942 0,0747 

4 1/5 3 3 1 1,1247 0,2132 

 

Т  5 

     “ ” 

Table 5 

Matrix of comparisons of alternatives by the criterion of “efficiency” 

 1 2 3 4 
  

 

 
 

1 1 1/9 1/9 1/9 0,2676 0,0521 

2 9 1 1 3 1,9332 0,3765 

3 9 1 1 3 1,9332 0,3765 

4 9 1/3 1/3 1 1 0,1948 
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Т  6 

     “    ” 
Table 6 

Matrix of comparisons of alternatives according to the criterion “energy consumption in case of faults”  

 1 2 3 4 
 

 

 
 

1 1 9 9 9 3,7372 0,6308 

2 1/9 1 1/7 1/5 0,3165 0,0534 

3 1/9 7 1 1/3 0,7634 0,1289 

4 1/9 5 3 1 1,1076 0,1869 

 

Т  7 

     “  ” 

Table 7 

Matrix of comparisons of alternatives according to the criterion “universality of application”  

 1 2 3 4 
 

 

 
 

1 1 9 9 5 3,3227 0,5892 

2 1/9 1 7 1 0,9510 0,1686 

3 1/9 1/7 1 1/7 0,2959 0,0525 

4 1/5 1 7 1 1,0696 0,1897 
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