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Exercise 6.4 – Short-Circuit Current and Dimensioning in 
Medium-Low-Voltage Networks 
 
 
For the electrical network represented in Figure 1, you must: 

1. Define and verify the characteristics of the medium-voltage (MV) line cable (EPR 
insulation), taking into account a maximum intervention time of 350 ms for circuit breaker 
I1 after a three-phase short circuit. 

2. Determine the direct and inverse impedances of the medium-voltage network. 
3. Define and verify the characteristics of the low-voltage (LV) line cable (EPR insulation), 

considering a maximum intervention time of 150 ms for circuit breaker I3 after a three-
phase short circuit. 

4. Calculate the three-phase short-circuit current for circuit breakers I5 and define its 
characteristics in terms of breaking and re-closing capacities. 

 
 
Medium-Voltage Network Data (MV): 

• Nominal voltage: 20 kV 
• Neutral state of the network: isolated 
• Short-circuit power: 350 MVA 
• Ratio 𝑅!!"# 𝑋!!"# = 0⁄  

 
 

 
Transformer MV/LV Data (attached data): 

• Nominal power: 500 kVA 
• Nominal transformation ratio: 20/0.4 kV 
• Winding connection: Delta (20 kV winding) – Star grounded (0.4 kV winding) 
• Oil-cooled. 
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Figure 2 – Grid Schematics 

 
 

 

 
 

Figure 1 –  Factor as a function of the ratio  𝑅!! 𝑋!!⁄  of the short-circuit impedance 𝑍̅!!  . χ
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Characteristics of low voltage cables (0.4kV) with EPR insulation ( 𝐾 = 143) 
 

Conductor 
cross-section 

[mm2] 

Maximum Amperage [A] 
30 °C in 

air 
at 30°C in 
air tube 

at 20 °C buried tube at 20°C buried 
p=1 p=1.5 p=1 p=1.5 

1.5 24 20 22 21 35 32 
2.5 33 28 29 27 45 39 
4 45 37 37 35 58 51 
6 58 48 47 44 73 64 
10 80 66 63 59 97 85 
16 107 88 82 77 125 110 
25 135 117 108 100 160 141 
35 169 144 132 121 191 169 
50 207 175 166 150 226 199 
70 268 222 204 184 277 244 
95 328 269 242 217 331 292 
120 383 312 274 251 377 332 
150 444 355 324 287 420 370 
185 510 417 364 323 476 419 
240 607 490 427 379 550 484 
300 703 - 484 429 620 546 
400 823 - 564 500 700 616 

 
 

Conductor cross-
section [mm2] 

Resistance [ohm/km] at 70°C Reactance [ohm/km] at 50°C 
Dc c.a unipolar multipolar 

1.5 15.9 15.9 0.147 0.106 
2.5 9.55 9.55 0.186 0.098 
4 5.92 5.92 0.129 0.097 
6 3.95 3.95 0.121 0.092 
10 2.29 2.29 0.111 0.086 
16 1.45 1.45 0.103 0.081 
25 0.93 0.93 0.097 0.080 
35 0.66 0.66 0.093 0.077 
50 0.46 0.46 0.090 0.076 
70 0.33 0.33 0.086 0.074 
95 0.25 0.25 0.085 0.074 
120 0.193 0.194 0.081 - 
150 0.154 0.156 0.081 - 
185 0.127 0.129 0.081 - 
240 0.096 0.099 0.080 - 
300 0.090 0.092 0.080 - 
400 0.086 0.087 0.080 - 
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Characteristics of medium voltage cables (20kV) with EPR insulation (𝐾 = 143) 
 
 
 

 
 

Section  

[mm2] 

Specific Resistance 

[Ohm/km] 

Reactance 

[Ohm/km] 

Specific Capacity 

[ ] 

Maximum 

Current Value [A] 

25 0.929 0.15 0.18 157 

35 0.670 0.14 0.17 190 

50 0.495 0.13 0.19 228 

70 0.344 0.13 0.21 284 

95 0.248 0.12 0.23 346 

120 0.198 0.12 0.25 399 

µF / km
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 MV/LV transformer data 
 


