
WHAT IS VOLTAGE DROP?

When current passes through a wire, a certain amount of voltage is lost. The result is that the voltage at the point of use will be less than that at the power supply. This loss is called voltage drop. The amount of voltage drop in a circuit depends on the magnitude of the current, the diameter and length of the wire and the integrity of any connections along the way. (Larger, thicker wires have less voltage drop.) 

Voltage drop is important for several reasons:

1. Sensitive electronic equipment such as computers, laser printers and audio equipment may lock-up, shut down or otherwise behave erratically.  Certain elements may overheat causing early failure.

2. Inductive loads such as motors and ballasts can overheat, resulting in shorter equipment life and higher operating costs.

3. Resistive loads such as heaters and incandescent lighting will operate with surprising inefficiency. For instance at 10% voltage drop an incandescent light only produces 70% of its normal light.

4. It’s wasteful. The lost voltage in the circuit is converted to heat that is dissipated into unconditioned spaces. 

5. It may cause incandescent lights to dim or flicker when other loads cycle on. For instance, lights may flicker when the air conditioner or washing machine start up. Though annoying, this is not dangerous and does not violate any code or regulation.

HOW MUCH IS TOO MUCH?

The National Electric Code does not limit voltage drop in branch circuits. There’s a fine print note at 210-19(a) FPN 4 that recommends branch circuit conductors be sized to prevent a voltage drop in excess of 3%, or a total drop of 5%, including feeder losses. Fine print notes are for informational purposes only and are not enforceable. However Section 110-3(b) says that equipment must be installed in accordance with its listing or labeling. Most electrical equipment is designed to operate at no more than 5% and no less than 10% of its voltage rating. Therefore, I consider voltage drop in excess of 10% to be deficient.

WHAT I FOUND

When inspecting homes, I use an Ideal Suretest Circuit Analyzer model ST-1D. This tester applies a 15-amp load to the circuit while displaying the corresponding voltage drop. In my experience, most homes have at least one circuit that exceeds the NEC’s 5% recommendation. However, very few homes have circuits that exceed 10% voltage drop. 

Several outlets in this house showed voltage drops between ???% and ???%. They were located ???  I labeled the tested outlets with red stickers. 

Two conditions may be causing this voltage drop. If the cable runs to these circuits are overly long, the resistance of the cable alone will cause the drop. In this case, the remedy will require replacing the cable with one containing larger wires. The other possible cause is poor connections along the way. In particular, the stab-back connections on the back of receptacle outlets have high resistance. If a given circuit passes through enough of these connections, the cumulative resistance can cause the voltage drop. In this case, the remedy will require abandoning the stab-back connections in favor of wire nut connections that have a lower resistance.

RECOMMENDATIONS

I recommend that you have your electrician calculate the cable runs to these areas to determine if the cables are adequately sized. If they are not, have the cables replaced with ones that are appropriately sized. If they are now adequately sized, investigate the integrity of the splices at the outlets, improving them as necessary. Strive for a voltage drop of less than 5%.
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