
7.4 KW EVSE Scenario  Cable selection and volt drop. 
  
 
Simple design process. 

a) Determine Design Current Ib 

 

Design Current (Single phase)  

 

Ib = 
𝑃

𝑉 𝑥 𝑐𝑜𝑠∅
 

 

 

Ib = 
7.4 𝑘𝑊

230𝑉
  =  32.17A 

 

 

 

 

 

Can I apply diversity? 
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7.4 KW EVSE Scenario  Cable selection and volt drop. 
  
 

b) Determine rating and type of overcurrent protective consider additional protection if 

required. 

 

Nominal Rating of Device In 

In ≥ Ib ≥ Iz (This gives compliance with BS7671 (2022) Regulation 433.1.1 OVERLOAD PROTECTION)  

 

Overcurrent protection provided by the MCB part - Type B (OSG Table 7.2.7 (ii) Pg 90) 

(No inrush current declared by the manufacturer)  

 

BS 7671 (2022) Pg 327 

 

 

 

 

 

 

 

 

 

 

Additional protection will need to be provided by an RCD - Type A      upstream as the 

EVSE load current contains DC components and the in-built device is not recognised by BS 

7671 (2022) 

 

 

A Type B       RCD would be required if the EVSE did not have an RCD-DD device to  

BS IEC 62955 built in. 

 

Selected a BS EN 61009-1 Type B (overcurrent) 40A / Type A RCD (additional protection) 

 

BS 7671 (2022) Table 41.3 Pg 68 / OSG Table B6 Pg 145 

In ≥ Ib    40 ≥ 32.17  
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7.4 KW EVSE Scenario  Cable selection and volt drop. 
  
 

c) Determine Installation or Reference Method 

 

Fixed direct to the masonry wall Reference Method C 

 

Directly in the ground Reference Method D 

 

 

Which method will have the worst effect on the current carrying capacity of the cable? 

Buried directly in the ground!!     HEAT WANTS TO ESCAPE !! 

 

 

 

 

 

 

 

 

 

 

 

 

BS7671 (2022) Table 4A2 Pg 437 

 

Reference Method D 

 

 

d) De-Rating Factors to consider. 

 

Ambient Ground Temperature Ca of 25 °C  

BS 7671 (2022) Appendix 4 Table 4B2 Pg 441 

Ca = 0.96 (90°C thermoplastic cable in 25°C Ambient Ground Temperature)  

 

 

Buried Circuits Cc 

BS 7671 (2022) Appendix 4 Section 4 OVERLOAD PROTECTION Pg 424 

Cc = 0.90  
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7.4 KW EVSE Scenario  Cable selection and volt drop. 
  
 

Depth of Burial Cd 

BS 7671 (2022) Appendix 4 Table 4B4 Pg 442 

Cd = 1.03 (0.5m buried direct)  

 

Resistivity of soil Cs 

BS 7671 (2022) Appendix 4 Table 4B3 Pg 442 

Cs = 0.9 (Direct buried cable with soil resistivity of 3 K.m/W)  

 

e) Determine CSA of cable required. 

 BS 7671 (2022) Appendix 4 Pg 425  

 OSG Appendix F Pg 167 

Iz =  
𝐼𝑛

𝐶𝑎 𝑥 𝐶𝑐 𝑥 𝐶𝑑 𝑥 𝐶𝑠
 

 

Iz =  
40𝐴

0.96 𝑥 0.90 𝑥 1.03 𝑥 0.9
 = 49.942 A 

 

 

A cable needs to be selected that can carry at least 50 Amps. 

 

BS 7671 (2022) Appendix 4 Table 4D4A Pg 454 

OSG Appendix F Table F6 Pg 177 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Therefore, based on Table 4D4A (70 °C) a 10.0mm² conductor which has an It = 60 A 

(Column 6) can be selected. 

 

It ≥ Iz (This gives compliance with BS7671 (2022) Regulation 433.1.1) 
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7.4 KW EVSE Scenario  Cable selection and volt drop. 
  
 

 

60 ≥ 50  

 

 

Or have we overlooked something?  

 

BS 7671 (2022) Appendix 4 Pg 425 

 

Alternatively, it may be obtained from the following formulae, provided the circuits of the 

group are not liable to simultaneous overload. 

 

Iz =  
𝐼𝑏

𝐶𝑎 𝑥 𝐶𝑐 𝑥 𝐶𝑑 𝑥 𝐶𝑠
 

 

Iz =  
32.17𝐴

0.96 𝑥 0.90 𝑥 1.03 𝑥 0.9 
 = 40.165 A / 40 A 

 

We can now select the 6.0mm² conductor as it has a current carrying capacity of 46 A. 

 

Therefore  

 

It ≥ Iz (This gives compliance with BS7671 (2022) Regulation 433.1.1) 

 

46 ≥ 40  

 

 

f) Calculate Volt Drop:  

 BS 7671 (2022) Appendix 4 (6) Pg 428 Table 4AB Pg 430 

 

Volt drop = 
𝑚𝑉/𝐴/𝑚 𝑥 𝐼𝑏 𝑥 𝐿𝑒𝑛𝑔𝑡ℎ

1000
 

 

mV/A/m = BS 7671 (2022) Table 4D4B Pg 455 (column 3) = 7.3 mV/A/m 

 

 

Calculated volt drop = 
7.3 𝑥 32.17 𝑥 26𝑚

1000
    = 6.1058 V   6.1V 

 

 

Max Volt drop is stated BS 7671 (2022) Table 4AB. 

 

For Power circuits max volt drop = 5% of Uo (230V) Max volt drop = 
230 𝑥 5

100
  = 11.5 V 

 

6.1 V < 11.5 V  

 

Our calculated Volt drop of 6.1 V is less than maximum allowed so is acceptable.  
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7.4 KW EVSE Scenario  Cable selection and volt drop. 
  
 

g) Determine Max Disconnection time for this circuit. (Shock Protection)  

ADS chosen protective measure from Chapter 41 BS 7671 (2022) 

 

BS 7671 (2022) Pg 64 / 65 

 

Regulation 411.3.2.3  

 

Maximum disconnections time stated in Table 41.1 shall be applied to final circuits with a 

rated current not exceeding: 

 

(i) 63 A with one or more socket-outlets 

(ii) 32 A supplying fixed connected current-using equipment. 

 

In a TN-C-S system, a disconnection time not exceeding 5 s is permitted for a distribution 

circuit and for a circuit not covered by Regulation 411.3.2.2 

 

40 A final circuit with one or more socket outlets TN-C-S earthing system.  

 

Therefore, maximum disconnection time of 0.4 Seconds.  

OSG Appendix B Pg 139 
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h) Determine maximum Earth fault loop impedance value (Zs) to achieve the 0.4 second 

maximum disconnection time. 

 BS 7671 (2022)   

 OSG Appendix I Pg 217 

 

Zs = Ze + (R1 + R2) 

 

Line conductor = 6.00 mm² 

CPC conductor = 6.00 mm² 

 

R1 + R2 = 
𝑚Ω/𝑚 𝑥 𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑒𝑟 𝑥 𝐿𝑒𝑛𝑔𝑡ℎ

1000
 

 

Values for mΩ/m: OSG Table I1 Pg 218 = 6.16 mΩ/m 

Temperature multiplier values: OSG Table I3 Pg 220 = 1.28  
(90 °C Thermosetting cable bunched with the live conductors) 

 

R1 + R2 = 
6.16 𝑚Ω/𝑚 𝑥 1.28 𝑋 26𝑚 

1000
 = 0.205 Ω R1 + R2 = 0.21 Ω 

 

Zs = 0.14 Ω + 0.21 Ω = 0.35 Ω 

 

i) Verify maximum earth fault loop impedance value as stated in BS 7671 (2022) to ensure 0.4 

second disconnection time. 

 

BS 7671 (2022) Table 41.3 Pg 68 max Zs for 40A Type B BS EN 61009 RCBO = 1.09 Ω  

 

Our calculated Zs value is less than the maximum allowed and therefore acceptable. 

 

0.35 < 1.09 
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7.4 KW EVSE Scenario  Cable selection and volt drop. 
  
 

 

j) Determine the Fault current. (If) (under earth fault conditions) 

 OSG Appendix I Pg 217 

If = 
𝑈𝑜

𝑍𝑠
 = 

230𝑉

0.35Ω
 = 657.14 A (PEFC) 

 

k) Confirm the disconnection time of device selected. 

 

BS EN 61009-1 40 A / Type B RCBO 

 

BS 7671 (2022) Appendix 3 Fig 3A4 Pg 417  

 

 

 

 

 

 

A minimum of 200 A is required to disconnection between 0.1s to 5seconds. 

 

Therefore 657.14 A will achieve our maximum disconnection time of 0.4 seconds.  

(0.1s actual) 
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l) Is the CSA of the CPC acceptable within our selected cable? 

 

6.0mm2 Line and Neutral conductors + 6.0mm2 CPC 

 

BS 7671 (2022) Pg 199 

 

Regulation 543.1.3 states to calculate minimum CSA of the CPC required: 

 

S = 
√𝐼² 𝑡

𝑘
 

 

I = 657.14 A  

t = Table 3A4 Appendix 3 BS 7671 (2022) Pg 417 = 0.1s 

k= Table 54.3 Pg 200 BS 7671 (2022) (70°C Thermoplastic Copper conductor) = 143 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S = 
√657.14² 𝑥 0.1

143
  = 1.45 mm²  

 

6.0mm² CPC is within our selected cable which has a larger CSA than the minimum 

calculated 1.45 mm2 and therefore an acceptable CSA.  
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