
50 KW PV Scenario Cable calculation process         
 

Question 1)  

a) Determine Design Current Ib 

 

Design Current (Three phase)                 

 

Ib = 
𝑃

√3 𝑥 𝑉𝐿 𝑥 𝑐𝑜𝑠∅
 

 

Ib = 
30 𝑘𝑊

1.732 𝑥 400 𝑥 1
  

30,000𝑊

692.8
       

 

Ib = 43.35 Amps  
 

 

 

Can I apply diversity? 

 

NO 

OSG Table A2 Pg 137 – PV not listed and almost 

impossible to determine due to 

atmospheric/weather conditions. 

 

 

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

required. 

 

Nominal Rating of Device In 

(Possible inrush current to consider on startup?)  

OSG Table 7.2.7 (ii) Pg 90 

 

Select a BS EN 60898-1 Type B. 

 

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

In ≥ Ib    45 ≥ 43.35  

HOWEVER! 

WHY NO P.F? 
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50 KW PV Scenario Cable calculation process         
 

Remember what I said about checking either manufacturers data from the inverter, or to   

check if the OCPD is suitable for the load continually/continuous current? 

Manufacturers data below to consider: 

 

• In addition, see adjacent image where a device 

has thermal damage from continuous current 

output from a solar PV inverter (note: this was not 

an issue with the manufacturer – this was a device 

selection error!). 

In = B50  

Question 2) 
d) Determine Installation number & Reference Method 

 

Multicore armoured cable suspended in free air on a catenary wire.  

 

BS7671 (2022) Table 4A2 Pg 435 

 

Reference Method E or F (Installation number 35) 

 

 

 

 

e) Rating Factors to consider. 

Temperature Ca= 1, however if you took it at 20 degrees it’s 1.08 (not in BS7671 though). 

Data/table taken from: General 

method for cable sizing - Electrical 

Installation Guide (electrical-

installation.org) 

 

https://www.electrical-installation.org/enwiki/General_method_for_cable_sizing
https://www.electrical-installation.org/enwiki/General_method_for_cable_sizing
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BS 7671 (2022) Appendix 4 Table 4C1 Pg 443 

Cg = 2x circuits in total – Item 1 - = 0.80  

*NO OTHER RATING FACTORS TO CONSIDER 

Ci:  N/A 

Cf:  N/A 

Cc: N/A 

Cg:  N/A 

 

 

 

f) Determine CSA of cable required: 

 

• BS 7671 (2022) Appendix 4 Pg 425 

  

Iz =  
𝐼𝑏

𝐶𝑎 𝑥 𝐶𝑔
 

 

Iz =  
43.35

1 𝑥 0.80
 = 54.18 A 

 

Or, if 20 degree value used at 1.08 for Ca 
 

Iz =  
𝐼𝑏

𝐶𝑎 𝑥 𝐶𝑔
 

 

Iz =  
43.35

1.08 𝑥 0.80
 = 50.17 A 

 

A cable needs to be selected that can carry at least 54.18 Amps. 

 

Q: Why has Ib and not In been used in the formula above!? 
 

A: Solar PV inverters are not subject to overload; they are designed so that the 

generated module output power does not exceed the maximum output power of 

the inverter. 



50 KW PV Scenario Cable calculation process         
 

Question 3) 
• BS 7671 (2022) Appendix 4, Table 4D4A, (column 5) Pg 454 

 

10.0mm² conductor selected, which has an It = 62 A 
 

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

62 ≥ 54.18 

 

 

Question 4) 

c) Calculate Volt Drop: (based on the selection of 10.0mm2) 

 BS 7671 (2022) Appendix 4, Table 4D4B, Pg 455 

Volt drop = 
𝑚𝑉/𝐴/𝑚 𝑥 𝐼𝑏 𝑥 𝐿𝑒𝑛𝑔𝑡ℎ

1000
 

 

mV/A/m = BS 7671 (2022) Table 4D4B (column 4) Pg 455 = 3.8 mV/A/m 
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Calculated volt drop = 
3.8 𝑥 43.35 𝑥 83𝑚

1000
    = 13.67 V  

 

PLUS the volt drop of 6V at PV DB 1 

13.67 + 6 = 19.67V  
 

Max Volt drop is stated BS 7671 (2022) Table 4AB Pg 430. 
 

For Power circuits max volt drop = 5% of Vl (400V) Max volt drop = 
400 𝑥 5

100
  = 20 V 

 

19.67V < 20V  

 

Our calculated Volt drop is less than maximum allowed so is acceptable.  
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*ALWAYS CHECK ANY SPECIAL LOCATIONS / ADDITIONAL 

REQUIREMENTS BEFORE DIVING IN! 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
TRIO-20.0-27.6-TL-US_Product_Manual.pdf (abb.com) 
 

 

 

 

 

 

 

 

 

 

https://library.e.abb.com/public/9ddffa465aa146bfa43bd0854abbcc81/TRIO-20.0-27.6-TL-US_Product_Manual.pdf?x-sign=rz0ngcsgLmzRW1djfcZj3BN7Nk0AJTFwumtxAL3DOxFupfgqp/cEOJCnvXM2xtIE
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GOTTA GO BACK TO Q4! 
 

Original calculated volt drop = 
3.8 𝑥 43.35 𝑥 83𝑚

1000
    = 13.67 V  

 

PLUS, the volt drop of 6V at PV DB 1 

13.67 + 6 = 19.67V  
 

NEW calculated volt drop = 
3.8 𝑥 45 𝑥 83𝑚

1000
    = 14.19 V  

 

PLUS, the volt drop of 6V at PV DB 1 

14.19 + 6 = 20.19V  
 

 

*Circuit does not comply as max VD is now exceeded! 

 

 

Let’s try a 16mm then instead! 
 

 

 

 

 

 

 

 

 

 

 

mV/A/m = BS 7671 (2022) Table 4D4B (column 4) Pg 455 = 2.4 mV/A/m 

Volt drop = 
𝑚𝑉/𝐴/𝑚 𝑥 𝐼𝑏 𝑥 𝐿𝑒𝑛𝑔𝑡ℎ

1000
 = 

2.4 𝑥 45 𝑥 83𝑚

1000
 = 8.96 V  

 

PLUS, the volt drop of 6V at PV DB 1 

8.96 + 6 = 14.96 V  
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BUT DAVE, THE INVERTER MANUFACTURERS’ RECOMMENDATIONS 

ON VOLTAGE DROP SHOULD BE TAKEN INTO ACCOUNT! 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

A 1% VOLT-DROP MAY NOT BE PRACTICABLE IN MOST CASES AND 

MAY PROVE TO BE AN UNESSECARY EXPENSE! 
 

IET’S C.O.P - Grid-connected Solar Photovoltaic Systems: 
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BS 7671 DOES NOT GIVE ANY RECOMMENDATIONS / 

REQUIREMENTS FOR VOLT-DROP ON PV INSTALLATIONS - OTHER 

THAN 5% MAX AS USUAL 

 

HOWEVER, G99 PARAMETERS WILL NEED TO BE TAKEN INTO 

ACCOUNT! (CLUE WAS THE IMAGE IN THE QUESTION – G99 RELAY) 

 
 

 

 

 

 

 

 

 

 

 

What is G99? 

G99 is a protection setting that PV systems (and others forms of generation 

over 16A) must comply with in order to be connected to the grid. This acts as a 

fail-safe when any over/undervoltages occur, of which protects the supply 

network and the PV system from potential faults. 
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Question 5) 
Determine the R1+R2 for this circuit at full operating 

temperature. 

 OSG Appendix I Pg 217 

Line conductor = 10.00 mm² 

CPC is the SWA armour = ?? mm² 

 

R1 + R2 = 
𝑚Ω/𝑚 𝑥 𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑒𝑟 𝑥 𝐿𝑒𝑛𝑔𝑡ℎ

1000
 

Values for mΩ/m for SWA: ANIXSTER cable data = 3.1 (DRAKA link changed/unusable) 

    

Armour_Resistance_

Values.pdf  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

 

R1 + R2 = 
1.15+3.1 𝑚Ω/𝑚 𝑥 1.28 𝑥 83 𝑚 

1000
 = 0.45 Ω 

 

R1 + R2 = 0.45 Ω   
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Question 6) 
a) Determine Zs 

Zs = Ze + (R1 + R2) 
 

Zs = 33 Ω + 0.45 Ω = 33.45 Ω 
 

b) Max Zs 

 

BS 7671 (2022) Table 41.3 Pg 68 max Zs for 50A Type B BS EN 60898-1 MCB = 0.87 Ω  

 
 

Our calculated Zs value is more than the maximum allowed! 

 
 

 

 

 

 

 

 

 

 
 

That’s where an RCD device comes in; as this installation’s earthing 

arrangement is a TT type supply, an RCD is utilised for FAULT PROTECTION. 

 
 

A 300mA RCD should have been selected in accordance with section 705 (pg 260) 
 

 

 

 

 

 

 

 

 

 

 

 

To verify fault protection, the following regulation shall be met: 
 

https://www.pngall.com/green-tick-png/
https://www.pngall.com/green-tick-png/
https://www.pngall.com/green-tick-png/
https://www.pngall.com/green-tick-png/
https://www.pngall.com/green-tick-png/
https://www.pngall.com/green-tick-png/
https://www.pngall.com/green-tick-png/
https://www.pngall.com/green-tick-png/
https://www.pngall.com/green-tick-png/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
https://www.pngall.com/green-tick-png/
https://www.pngall.com/green-tick-png/
https://www.pngall.com/green-tick-png/
https://www.pngall.com/green-tick-png/
https://www.pngall.com/green-tick-png/
https://www.pngall.com/green-tick-png/
https://www.pngall.com/green-tick-png/
https://www.pngall.com/green-tick-png/
https://www.pngall.com/green-tick-png/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/


50 KW PV Scenario Cable calculation process         
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ra x I    n < 50v 
 

33 x 0.3 (300mA) = 9.9V. 
 

9.9V is less than 50V and therefore complies with requirements for fault protection 

 

c) Determine the Fault current. (Ipf)  

 

Prospective Earth Fault Current. (PEFC) 

 OSG Appendix I Pg 217 

Ipf = 
𝑈𝑜

𝑍𝑠
 = 

230𝑉

33.45Ω
 = 6.87 A   Ipf  = 6.87 Amps 

 

A minimum of 250 A is required to disconnect the 32 A Type C MCB between 0.1s to 5 

seconds, THERFORE THIS WILL NEVER DISCONNECT IN EARTH FAULT CONDITIONS! 
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What about Prospective Short Circuit Current - PSCC? 
 

R1 + Rn values used = 16mm line + 16mm neutral (from anixster data sheet) 

 

R1 + Rn = 
1.15+1.15 𝑚Ω/𝑚 𝑥 83 𝑚 

1000
 = 0.19 Ω 

 

R1 + Rn = 0.19 Ω 
 

Ipf = 
𝑈𝑜

𝑅
 = 

230𝑉

0.19Ω
 = 1210 A    

 

PSCC  = 1,210 Amps  

 
REMINDER: A minimum of 250 A is required to disconnect the 50 A Type B 

MCB between 0.1s to 5 seconds 
 

Therefore, 1210 A is more than enough current for the protective device to 

operate in the event of a short-circuit fault! 
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d) Determine the required CPC size – does the SWA comply? 

 

 

16.0mm2 Line and Neutral conductors + SWA as the CPC 

 

BS 7671 (2022) Pg 199 

 

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

 

S = 
√𝐼² 𝑡

𝑘
 

 

I = 6.87 A (calculated in answer C above) 

t = Table 3A5 Appendix 3 BS 7671 (2022) Pg 418 = 6.87A  

THIS IS NOT ENOUGH CURRENT TO OPERATE THE MCB UNDER 

FAULT CONDITIONS! 

SO WHAT CAN WE DO INSTEAD? 
Page 199 BS 7671 

 

 

 

 

 

 

 

 

Page 201 BS 7671 
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    We already know S = 16mm as that is our cable size. 

 

For K1 we are referring to page 99 of BS 7671: 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

K1 = 143  
 

For K2 we are referring to page 200 of BS 7671: 

 

 
 

 

 

 

 

 

 

K2 = 46  
 

 

 

143

46
  X 16 = 49.74 mm²  

 

WHAT NEXT?...... 
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Refer back to the cable manufacturers data: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Area of SWA = 50mm² THEREFORE, IT COMPLIES!   

 

7. Explain if the new circuit complies with the requirements of the current edition of BS 7671. 

• The 16mm 4-core cable selected can carry up to 83A, so is more than 
adequate (Ib 45A), 

• The combined volt-drop at 14.96V complies (max 20V), 

• Fault protection is afforded by the selection of a 300mA RCD device, 
with a calculated touch voltage of 9.9V, 

• The overcurrent device will disconnect under short-circuit fault 
conditions within 0.1s, 

• The 300mA RCD will disconnect in the event of an earth-fault, 

• The SWA armouring as the CPC has been calculated and meets the 
requirements of 543.1.4 

 
 
8. State what additional considerations need to be made with regards to the installation 
being on a farm. 
 

From page 260 of BS 7671….. 

• 300mA RCD required at the origin for fault protection. 

• The array may need to be suitably fenced-off due to the presence of livestock 
(External Influences) 705.513: 
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• The SWA cable supports may require suitably-spaced metal cable ties. 
 

 
 
 
 
 
 

 

• The SWA cable supports may require suitably-spaced metal cable ties. 
 

PLUS, ANY OTHER ITEMS/RELEVANT REGULATIONS YOU HAVE SELECTED 

 

 

9. State any other design considerations to be made to the solar PV system (AC only). 

Section 712 of BS 7671 page 291…. 

• 712.433.104 – Protection of PV AC supply cable (covered earlier) 

• 712.511.103 – Assemblies and enclosures 

• 712.514.101 – Identification & notices 

 

 

 

 

 

 

So, what does the manufacturer recommend?  

 



50 KW PV Scenario Cable calculation process         
 

10. If the installation method was changed to the new circuits being buried direct in the 

ground (instead of on a catenary wire), what would the requirements be?  

Page 262 BS 7671 

 

 

 

 

 

 

 

 

11. BONUS QUESTION: Investigate/determine if separate DC isolators are required for 

each of the DC strings (6x strings on Inverter 3 and 4x on Inverter 4). 

Page 298 BS 7671 

 

 

 

 

 

 

Could this circuit be designed differently? 

 

 

 

 

  


