
 

Hi-Z App / Tech Note 

4/2/2011 

Topic: Wire Gauge sizing for control cable runs. A method for determining the voltage drop to select the 

minimum wire gauge to run your system correctly. 

For cable runs out to 500 feet typically 18 gauge wires will be suitable. Runs out to 1000 feet, the power (13.8VDC and 
Ground) wires will need to be 14 gauge and the control can be 18 gauge. The actual control wires handle lower current and 
therefore can be a smaller gauge. 
 
Best Practices: To have 13.8VDC at the controller. However if the voltage at the controller >=12.0 this is acceptable. Best 
IMD performance is accomplished by being close as possible to the supply voltage source (138) as possible. 
 
E=IR  (voltage drop  )--   Using the chart below and the current (I)  specification of the selected Hi-Z system 
Sample scenario: 
1. 400ft run of 18ga control cable 
2. 18ga = 6.4Ω / 1000ft = .64Ω / 100ft 
3. 4 X .64 = 2.56Ω per run 
4. Total R = both wires out and back 
5. So 2.56Ω X 2 = 5.12Ω 
6. Assuming 400ma, then 2.56 X .4 = 2.04 V drop 
7. Starting at 13.8 then the E at the controller 13.8 – 2.04= 11.76 
 
 

             


