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LTspice simulations for DC distribution systems 
 

LTspice simulator, you can download it for free: https://www.analog.com/en/design-center/design-tools-

and-calculators/ltspice-simulator.html  

 

Task: Find currents in the arms AC, CD, DE, EF, and FB in the DC distribution system with two voltage 

sources at both ends. The main equation is 𝑉𝐵 = 𝑉𝐴 − 𝑉𝐴𝐵, where 𝑉𝐴𝐵 is the total voltage drop along 𝐴𝐵 for 

the chosen current directions. We initially assume that all currents flow in a specific positive direction along 

the line. However, in the calculation process, it's possible that some currents might appear negative, indicating 

their actual direction is opposite to the originally chosen direction. 

 

 

The loads' utility is defined based on consumption currents rather than resistances. Resistances serve to 

characterize losses in the distribution system between nodes from which the load currents are drawn. 

Analytical solution: 

 

https://www.analog.com/en/design-center/design-tools-and-calculators/ltspice-simulator.html
https://www.analog.com/en/design-center/design-tools-and-calculators/ltspice-simulator.html
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In LTspice, constant current sources are utilized instead of resistors to represent the consumption 

characteristics (file “DC_Both_Ends_1.asc” in the folder “LTspice_DC_distribution_systems”):  

 

Double left-click on R1, R2, R3, R4, or R5 to show the current simulation (straight line). A single left-click 

will retain the previous reading of the current. Simulation time doesn't factor in since we're dealing with 

constant voltages and currents. We've set it to 1 second (.tran 1). For some reason, LTspice displays currents 

with opposite signs. Please consider this when verifying your analytical solutions: 
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In LTspice, the current direction displayed might seem opposite to what one might expect based on the 

conventional assumption. This occurrence can sometimes puzzle users who are new to the software or those 

who haven't encountered this behaviour before. It's more about how LTspice represents current flow rather 

than adhering strictly to the conventional assumption. If you've just discovered this feature and find it 

Position the cursor precisely over the straight line to obtain a more accurate 

current reading at the bottom of the screen, corresponding to the y-value. 

https://www.youtube.com/watch?v=Y7Uqe6DyoRU
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unexpected or puzzling, that's completely normal. Learning about these software-specific behaviours often 

takes time and experimentation. 

To measure the voltage at a specific test point, left-click the cursor on the wire passing through that 

point: 
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Task: 

 

 

Solution: 

  

 



Dr. Dmitriy Makhnovskiy City College Plymouth 26.11.2023 
 

Page 7 of 23 
 

 
 

File “DC_Both_Ends_2.asc” in the folder “LTspice_DC_distribution_systems”: 

 

 

Simulation of the currents through R1-R5. Keep in mind the sign convention in LTspice when interpreting the 

results. The software might represent values with different signs than expected due to the usual convention:  

 

https://www.youtube.com/watch?v=Y7Uqe6DyoRU
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Task:  

 

Solution: 

The fundamental condition for a distribution system fed at one end is that the incoming current equals 

the sum of all currents branching across the loads. 
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(file “DC_Single_End.asc” in the folder “LTspice_DC_distribution_systems”) 
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Task: 

 

 

(file “DC_Ring_1.asc” in the folder “LTspice_DC_distribution_systems”) 
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Task: 

 

 

(file “DC_Ring_2.asc” in the folder “LTspice_DC_distribution_systems”) 
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Disagreement: mistake in the book! 

Disagreement 

Disagreement 

Disagreement 
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This task serves as a clear demonstration that more complex calculations can easily lead to errors when done 

manually. Therefore, it's advisable to promptly turn to simulations, especially considering their easy 

accessibility, to ensure accuracy in such cases. 

 

 

 

 

Disagreement 

Mild disagreement 

Mild disagreement 
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Try LTspice simulator at home for the following task: 

 

 

 

𝑅𝑙 = 𝜌
𝑙

𝑆
 − resistance of the wire () 

𝜌 − resistivity (m) 

 

When calculating 𝑅𝑙 = 𝜌
𝑙

𝑆
, transfer all units to the main SI units: 

𝑆 = 0.27 cm2 → 𝑆 = 0.27 × 0.01 × 0.01 = 𝟐. 𝟕 × 𝟏𝟎−𝟓 m2 (1 cm = 0.01 m) 

𝜌 = 1.78 μΩ × cm  → 𝜌 = 1.78 × 10−6Ω × 0.01 m =  𝟏. 𝟕𝟖 × 𝟏𝟎−𝟖𝛀 × 𝐦 (copper resistivity) 

𝑅𝑙 = 𝜌
𝑙

𝑆
=

1.78×10−8

2.7×10−5 × 𝑙 =
1.78×10−3

2.7
× 𝑙 ≈ 𝟔. 𝟔𝟔 × 𝟏𝟎−𝟒 × 𝒍 (length in meters) 

Mild disagreement 

https://en.wikipedia.org/wiki/Electrical_resistivity_and_conductivity

